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Sale  of  Plant.— The  siilc  by  miction  of  muiiufacUiriii^ 
plant  a,t  Bii'iuin(;baiu,  by  Mchsi'k.  WficaLley  Kirk,  LVicc, 
and  Gcitlty,  ftilvertiiiO<t  liiAt  trealt,  contjiinos  to-<lay, 
Friday. 

IilsbOB. — A  new  1iiiiMiEi<<  is  )kro|K)!W(1  for  the  titlograpli 
oflice  at  Iiisboii.  I*hiiis  tuny  lie  Hcnt  in  iititil  Octobttr  2H,  niid 
[tri»M  will  be  offered  m  fii-al  uii'l  jCcohiI  [ii-cmiiimB.  i*av' 
ticnbm  «in  lie  obtained  of  Mr.  Alan  Delivers,  IJsbon. 

Tho  Electrical  and   Meohonloal    Exhibition  in 

Edinburgh. — An  :i|ijjHnili(tn   has   lieeii  niaiip  tn  ihn  (W- 
|Kiratioii  of  Riiiiibiiii^h  fur  the  use  nf  tlie  Kait  Mculnti's  ;i« 
tbc  most  tonvenient  site  fur  Ibc  pioposvil  Klu{:tric:il  Kxhi 
IntJAn  to  lie  held  next  year. 

Rleetrio  Fishing.  -TIlb  latent,  tli«  very  liLt4at,np|>li- 
catiuii  of  tbo  itiulor  is  lo  Kitinoii  fislting.  A  Htnall  uintor 
wtM-ke)  with  a  pnckot  liatl«ry  is  to  lie  itteii  lo  run  thi:  rect 
of  A  mloiou  fi«bin(;'nx],  uitd  |)l,iy  iKo  iiiinily  inhnbitAnt  of 
Uie  water  by  niol-ir  force  instead  of  by  band. 

The  Eleetrio  Oniiiibna.-'Atiotl]ui' ntn  wits  niiule  liy 
Ward's  tieclrical  alreet  tur  lui  Tnosdiiy  moiiiint-  tliruiigh 
many  crowded  tlmmiiglirart^ii.  The  oinnibiiN  ran  tlirmi^'b 
tbe  City  fi-uui  tslinglnii  to  the  dejiot,  Janies-iitreet.  Ilay- 
market,  at  it  itjmml  in  oxcuiw  of  SI  uiilc^f  per  h»nr. 

Telphoraero  at  Birminghajn,  -Tbe  executive  of  llic 
forthcoming  c:\:hiNitiuii  ,it  niii]j;lcy  lliill,  Uinuiii^luiiii,  Iiave 
instructed  the  I'liited  Klwlrical  Kii;;(iieoririj;  <_'oiii]i;iiiy, 
Limited,  of  WftitminsWr,  In  fiiniinh  locomotive,  car,  and 
oquipmont  for  a  teljiler  line  tf>  be  erected  within  tho 
building. 

Kleetric  Light  on  the  Seine  Boats.— The  expross 
iniboat«  on  the  Seine  running  thu  river  service  tn  tho 
Hxbibitioii,  b»ve  been  lighte<l  for  some  lime  wit-b  tlio 
electj-ic  light.  A  smi^ll  atcaiucJigiiic  of  -I  or  >'>  h.p.  works 
&  Breguet  dynamo  |)ro«liiciii^  current  for  17  incandoncent 
Intn[>«,  which  lij^lit  tbe  onginp  mom,  ^iiloon,  a,m\  tho  eigtiuU. 

Alternate  Cnrront  Eleotrio  Cars.  -Tho  Westing 
bouse  Company  expect  Ui  have  tlioir  cleclrio  cai-u  ready  by 
the  autumn.  Tcslit  motors  will  be  iweii,  wiih  overbead 
wirw  working  with  ulteniato  cnnoutfl.  The  aliseriro  of 
commutators  will  enable  high-preiuiiirc  eloctricity  to  be  used, 
and  tbe  intrmliiction  of  tbo  system  is  looked  forward  to 
with  coiksidoni.ble  intecest 

Zurich. — Tbc  central  infltallaUon  for  Zutich  is  likely  to 
piTjve  one  of  the  mogl  interesting  ones  now  in  view  of 
Mttlement.  Tbe  following  firms  arc  ent«nng  for  the  com- 
petitioti  :  Stemeus  and  Halskej  Berlin  :  Cromiiton  and  Co., 
Cbelmsford;  Thoniaon-HouBion  International  KtectricCom- 
(auiy,  lUiubui^  ;  U.  and  J.  Hvv,  Lille;  isanz  and  Co., 
Bu<Li-Po3th  ;  aitd  Schiickeit  and  Co.,  iViijulwi^. 


A  Comprehensive  Electric  Company. — Acomjiany 
ban  IxTon  or^iinif^o<l  for  the  |iiii'|m>kC  of  )iU|v|ilying  the  villa^ 
nf  l.:tkenitlc,  Minnesota,  U.S.,  with  electricity,  gas,  ami 
watAr.  and  building  and  operating  wnrlcit;  also  to  deal  in 
]iiiin[>.s,  bydmntH,  to  iln  hoiine  jibimbing,  giialttting,  and  to 
buy, own,  sell,  inid  moitjfuge  real  ct«tiite,  ek.  Lkkei^ide  will 
man  l>e  fitted,  and,  in  faot,  nin  altogether  by  the  electric 
cmnjuny. 

Welding  Barrel  Uoo|>s.—Klectncal  welding  has 
given  i|i]ite  an  i»i|wiuH  tu  many  imlitslrjoii  in  the  States. 
At  Wiircester,  MasR..  the  makers  of  a  new  hoop,  gay*  the 
Elrfliiriil  H'lniil,  arc  it&iuy.  thi-  iirnccsa  and  lind  tho  aivtng 
over  the  onlinary  nioiie  immense,  tut  n  hoop  can  inw  be 
wcUlo<l  in  two  Keennil*.  The  lioojt  itself  ia  of  a  corrilj;ated 
nteel,  for  use  on  Hour  iKiireU,  and  four  steel  hoojia  now 
take  the  place  of  10  wooden  ones. 

Eleotrio  Torpedo.— The  Eilison-Sims  torpedo,  for- 
ineHy  hnoHn  av  iliirSuiis,  wnn  lecoittiy  leetett  at  tiiejiroving 
ground  at  Wellett'^  Point,  Long  laland,  U.S.,  and  allhongh 
only  a  dock  trial  was  uiimIc,  it  w.)s  eminently  eiicccsiiftil.  iiy 
the  intrivlilciiori  of  un  electric  motor,  fed  by  a  dynamo  on 
shore  through  two  wires,  which  also  Herve  to  guide  and  steer 
the  iniijectilc,  a  s|wcfl  of  at  least  20  knots  an  hour  has  been 
iciicbed.     The  r»nt;c  of  the  totpeflti  biii*  been  <toul)le(). 

The  Retdduea  of  Bichromate  Cella.— M.  U. 
I'niiniicr  hiut  iliiscnvcrcd  a  use  for  tbc  iTsidncsof  bichromate 
cells,  which,  if  funi>d  of  value  omnuercially,  will  citatpen 
th(»o  liandy  batteriea.  lie  bus  uliUiiied  in  crystallised 
Kul|)butu  of  [totaeh  (K'SO*),  oxide  of  xine  (XnOj,  and 
i-hvoinic  oxide  {(V  <>'■},  and  other  liy-|ir(«bicl«,  materiaJsfor 
the  niannfjicturo  of  aitiRcial  culoiire,  Honic  of  tbcm of  groat 
beaiilv.  -T"!  all,  we  .ire  iiif<»nnod,  of  romarkable durability. 

Xiargo   Electric    Railway  for    Pittsburgh.— Tbe 

ttprogito  J^cctric  Itailway  and  Motor  Company  recently 
cloaed  a  contJ*.icl  for  elecUit-  railway  ii|ij>;ir.Uns  at  Pitta- 
biU'gh  for  :i^  ciiTK,  with  complete  Nlation  cuiuipnient  and 
ovcrlieail  line  ^y&Xcm,  to  lie  oiwmtetl  by  the  Focloral-atrcet 
and  ri(usant  Valley  iUilrood  Cotnptuiy.  The  rood  will 
mil  through  the  most  important  streets  of  the  city,  and  tbe 
overhead  work  will  be  of  the  lightest  description.  Iron 
jKtIcs  will  lie  iLSod,  and  every  improvcmont  mil  be  utilised 
un  thia  line. 

Botherhithe.— At  the  luRt  meeting,  tho  clerk  of  the 
Kothorbithe  Vc«try  reported  thai  Mr.  M.  Itoyle,  of  the 
Bouiil  of  Tratio,  hiul  written  as  to  the  settlement  of  a 
fivhe>lnle  of  streeta  within  which  the  London  Elei-tiic 
.Supply  Cm-poraljous  are  to  lay  maine  in  this  parish.  Tbc 
General  Pii]-po»ed  Committee  reported  that  they  bad 
agreed  with  the  sii{^;eetioti8  of  the  com[Vi»y  that 
Lower  road  and  Union-roiid  should  be  included  in  tfau 
scbednle,  and  suggeated  that  Itotherhitke-atroet  be  added, 
which  Wfis  H;^ccd  to. 

Kew    Series   TrsAUAu   dra^vKn-'^. — 'Vuu  '^'<cv<k. 
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their  syeleim  of  tramwny  working  At  Xorthfl«et  wo  recently 
described,  hu  been  reconstnictcil  in  a.  larger  form  nn  a  com  ■ 
puny.  The  public,  we  understiiid,  will  nut  be  ^Lppeated 
to,  the  motley  being  fouiitl  privately.  Nogotiulious 
are  (jeodiog  with  eeveral  leading  ti'amway  and  railway 
coinpani»«,  and  the  introduction  of  the  seriea  system  on  a 
considerable  scale  may  be  ex]>ected  as  a  result  of  the  form' 
atinn  of  tbi«  ioni]ariy. 

Tbe  Helsler  System. — Plenty  of  work  is  reported, 
aecording  tm  the  .4inrrimn  A'wjwwcrf ,  for  the  Helsler  Electric 
Light  Company.  A  new  swtioii  ut  Helton,  Texas.  Ii-xs  just 
bom  sturted,  and  central  station  plants  at  Port  Aiibnr, 
Ontario,  and  Montrose,  Colorado,  are  also  being  started.  Of 
ftll  the  Hystanis  of  ligbling  which  have  not  yet  fonnd  their 
legs  the  Keiifler  will  proljably  prove  the  struii^eat  iniarit. 
Mr.  Heisler,  wa  hear,  ex^iecta  lo  leave  America  (or  P&ris  in 
a  few  daya,  to  give  pertomtl  itttotition  to  his  exhibit,  and  to 
makearrnn^cmctits  for  the  working  of  the  syatoni  in  Europe. 

"  TJ»o  Stoamahip," — The  RrBt  number  of  a  new 
monlhly journal ntnlLfllii Ilia iiio.piihliahcdatCiiatom  Honse- 
chaniberH,  Luitli,  !i;is  been  sent  t«  ui^aiul  appears  to  he  »  very 
useful  pajwr  for  its  peculiar  field.  A  sjHsaal  foatitro  ia  bo 
bo  made  of  eloctrital  items,  and  an  iirticlu  on  "Electric 
lighting"  by  G,  J.  EiiriiB,  B.Hc.,  assistant  surveyor  to  the 
R,  E.  dfipartment,  is  ^ivcii  in  this  number,  together  with  an 
illustrated  article  on  Mr.  ('ampbelKSwinton's  bell»,and  a 
column  of  eluctricnl  notes,  l>curinj^  on  marine  subjects.  We 
wish  this  well  got  up  atid  comprehensive  pa|Hjr  the  euccoaa 
it  evidently  do80r\-o9. 

Ttie    Electric    Light    in    Bamet     Ohorch.— On 

Monday  evening  a  trial  of  the  electric  light  took  'place  in 
the  Parish  t'hurcL,  Baniel.  Mossni.  H.  F,  Joel  and 
Ca,  at  the  request  of  the  rector  and  church  wardena. 
tem)K>nLriIy  fitted  up  an  arc  lamp  in  Lho  chancel, 
and  after  the  service  the  kmp  was  lighted.  The 
beautiful  chancel  of  the  church  was  displayed  to  nd vantage, 
and,  ao  far  a»  that  ()Oi'lioii  of  the  building  was  concerned, 
the  exiwrimont  was  considen^d  aiiCLessful.  Sevenil  more 
lamps  tvill  no  doubt  bo  added  in  the  event  of  its  boin^ 
decided  to  siil»titute  electric  light  for  gait. 

(aty  of  London.— The  clerk  of  the  Commissiotiei-s 
of  Sewers  laid  before  the  uwurt  a  notice  of  tbe  Anglo 
iVmerican  limsh  Electric  Light  CoriJoration  of  their  inten- 
tion to  iipply  to  the  Board  of  Trade  for  u  pruviHionut  urdor 
to  supply  electricity  within  the  City  of  Lt>ndoji,  and  a»diiiig 
for  the  Cotumissionera'  confitmt  thurvto  ;  alsn  a  notice  of  the 
Metropolitan  tllectric  Supply  Company  of  their  intention 
to  apply  to  the  Board  of  Trade  for  a  provisional  order  to 
supply  electricity  wichiii  the  City,  and  of  Laing,  Wharton, 
and  Down  Cotistniction  Syndicate  to  the  like  efl'ect. 
These  letters  woru  referred  to  the  Stroots  Committoo. 

Eleotrio  BleachiuB'' —Other  (ields  than  arc  lamps  are 
How  einpluyiug  the  invuntive  geuiu),  of  our  electricians. 
Says  the  (Ian  WVrW:  Mr.  Charlci  Lever,  of  Altriachani,  a 
member  of  the  Electrical  .Societies  of  England,  France,  and 
America,  »ou  of  Mr.  F^lli*  Lover,  has  succeeded  in  producing, 
by  means  of  electricity,  direct  from  natural  brine,  blciching 
powder,  caustic  soda,  »tid  a  sulutiou  to  be  used  in  bleachiug 
tlio  tineet  and  mOKt  dulicAie  fabrics  Tliiit  dinco^er^'  18 
likely  tu  have  ihu  etTuct  of  i-evelutioniaitig  the  manu- 
facture of  bleaching  powder  and  the  bleaching  industry 
generally.  The  pttxess  has  been  protected,  and  will  bo 
rapidly  develo]>ed  on  a  practical  scale. 

Eloetrio  TromiMt. — A  trumpet  producing  iU  musical 
note   by  tbe   vibration   of  a  circular  etocl  membruno  by 


means  of  electricity,  has  been  invented  by  Captain  Zigtng, 
of  the  30th  infantry,  in  garrison  at  Domfront,  Orne,  France. 
Tbe  vibrator  has  a  small  soft  iron  armature,  which  ribrafeoe 
under  tbe  influence  of  an  electro-magnet,  with  make  and 
break  jilatinum  contAct,  tnd  thifl,  covered  in  hy  a  copper 
resonator,  produces  a  truinpet'like  note.  Tbe  strength  of 
the  sound  can  bo  varied  by  regulating  the  oontActv  And 
with  several  iustntmonts  connected  liy  a  commutatw.  a 
hugle-call  or  musical  airs  can  lie  played.  Tbe  electric 
trumpet  is  mode  by  M.  Baue-Crom^  93,  Buo  do  Bondy, 
I'arJK,  and  U  supplitid  in  four  9l/.&i. 

Automatic  Accutnalator  Station  in  France. — 

Electric  li};bt  has  bct-.n  recently  introduced  into  tbe  town 
of  Srunt-llilairo  du  llurcouet,  on  tbo  coast  of  France. 
The  station  is  situated  at  >^aroux,  »ome  three  miles  ofT,  in 
order  to  utilise  a  tvaterfull  for  the  motive  power.  Two 
coupled  lurbiiiCH  ai-e  used,  which  run  a  Thiu-y  dynamo, 
givini4  6W  volts  aiul  17  amperes.  Scte  of  accumulators 
are  placed  at  the  four  corners  of  tiio  town,  and  are  chmgod 
for  a  period  of  10  hours.  At  niglil  everyone  goes  to  bwl 
at  the  sUition,  and  the  illuminating  and  extinction  of  the 
public  lamps  is  effected  by  the  mayor's  clock,  which  ic 
arrange*!  to  connect  and  cut  off  the  cun-ant  at  certain  hoars. 
A  similar  system  n-as  adopted  at  St.  Etioane  in  1983, 
where  a  waterfall  at  Furens  was  utilised. 

Klectrto  Light  for  Wolvorhampton.— The  registra- 
tion has  been  announced  of  the  Wolverhampton  Electric  Light 
and  Power  Company  for  the  i>roductioii,  supply,  storage, 
ttnU  use  of  electricity,  or  other  force  in  that  town  with  a 
capiul  of  £r>0,000  in  £10  iiharos.  Meaare.  Elwell- Parker 
were  known  to  be  moving  in  the  maltci'  of  the  inttxtduc- 
tion  of  electric  lighting  into  their  own  tovrn,  and  the 
manner  in  which  the  seheme  has  been  orgnniMod  will  pro- 
bably be  pro«liietive  of  the  best  roiults  in  the  diatribution 
of  electric  light  in  "Wolverhampton.  The  company  i> 
evidetitly  iti  considerablo  favour  locally,  the  Grst  sub- 
scriiiors  to  the  scheme  being  no  less  than  23,  all  reaidente 
of  Wolvorhampton  or  the  naigbbourheod,  and  wc  hojieto 
hear  of  tbe  a|>eedy  getting  to  practical  work  of  the  new 
undertaking. 

War  Office  Contracts. —An  iaiportantqaeBtJon  j^^l 

■Miitnl  in  ll]L^  IUjusc  of  Commons  last  Monday  vhioH^H 
would  be  well  for  oiir  Engliah  manufacturers  to  w-atcb. 
Mr.  II.  A'inccnt  n*kcd  the  Socrolury  of  State  for  War 
whether  he  was  eutisliod  that  lho  Director  of  Contrsets 
coidd  not  have  placed  within  the  United  Kingdom,  with 
duo  regarti  to  the  public  service,  the  War  OfTice  contrncW 
concluded  with  forolgnoni  diuiiig  the  past  financial  year  for 
butt  ends,  silk  cloth,  electric  ajiiiaratus,  and  projectiles  ; 
among  these  £3.683  vraa  for  electric  lij^ht  and  telephone 
apira.ratus.  Mr.  E.  btaahupe  staled  that  these  contnetA 
could  not  have  boon  placed  within  tho  United  Kingdom. 
X»  reganls  the  electric  light  and  telephonic  ap|iuiutu^ 
certain  articles  of  foreign  tituiiufacturc  (euch  as  Ader'a 
telopbone«,  etc.)  wore  required,  and  they  were  bought 
where  they  are  made. 

The  Repairs  Item   in   Electric   Traotion. — TIm 

continued  spread  of  the  employment  of  electric  motors  on 
street  tramways,  iiiid  the  necessity  for  the  working  of  thoM 
pieces  of  moving  machinery  by  engineers  who  are  not  elee 
triciaTis,  has  led  these  gentlemen  to  notice  with  consider- 
able alarm  the  laige  item  fur  repair  or  renewal  of  armauires 
Electt'ician^  may  make  aUowiUicea  for  the  so-called  delicate 
nature  of  the  armature,  and  dduto  on  the  ditticultyof  repur, 
but  for  practiced  work  on   tram  linw,  delicacy  must  b« 


Abrogated  to  instruments,  nnd  is  otit  of  pkc«  in  motors. 
In  view  of  the  Mrioiie  qiiMtion  of  tho  high  price  of  rc[>aii'«, 
•ome  of  UiQ  Atreet  rnilwajr  companiea  iu  Amoricit  have  j^ro- 
posed  the  formation  of  an  Rgsociation  amongst  electric  cnr 
eompanios  to  combiit  the  high  oburgoa  now  made  l>y  the 
electric  ■u[>|>ly  companies  for  repairs  or  renowals,  and  aUo 
to  consider  the  question  of  greater  wearing  xtreiigth  of  the 
movuig  [xirts  of  the  motors  in  accordance  with  acluiovr- 
lodged  railway  prsMrtjoe;. 

0«niuui    Telegraph    Works    in     Difflcolties.— 

Acconlinp  to  k'"h/„,r',  lin-.^'k,  an  extraordinary  staw  of 
affairs  has  been  ili^vcloscd  with  regard  to  the  Hannover 
Kauteehiilt Guttapercha  und  Telegraphen-Wcrke.  AVhile  the 
financial  vear  1887  closed  with  a  not  profit  of  6l,29fi 
marks,  witli  which  a  dividend  of  5  )icr  cent,  was  paid,  the 
year  WSH  closod  vrith  a  Iom  of  471,896  marks,  so  thatafter 
deducting  the  roserveof  17,8-11  mnrks,  the  balitnce  ehowa  u 
loM  of  474,^(19  nuirkit  on  a  tiharc  capital  of  900,000  marks. 
At  the  general  meeting  held  on  April  8  last,  tho  share- 
holders were  inforrotd  that  the  directors  (who  have  since 
rengnod)  had  shown  a  gross  profit  on  the  half-year '»  work- 
ing to  July  1,  inns,  of  IH,16G  Riai'ka;  the  annual  rejiort 
prfl]iared  by  tho  now  directors  with  the  asaistancu  of  tbc-ir 
predecMsora  abows  a  deBcioncy  of  aliuoot  half  the  hWic 
ea|)ttal.  Id  order  to  throw  some  light  upon  this  almost 
incredthle  difTerenco,  ou  the  suggestion  uf  the  eu[}Oi'visiuu 
committee,  which  had  not  succeeded  in  clearing  up  the 
matter,  a  further  oommittcc  waa  elcctod,  and  the  latter  la 
present  ito  report  at  the  fortbconiing  general  mootiii];. 

The  Ideal  Dynamo. — In  commenting  on  the  recent 
odrancM  in  armnture  conatruction,  especially  as  regarda 
fireproof  qualities,  Mr,  U.  Franklin  Watts,  writing  to  the 
EUctriasi  fF<nhi«ky%:  "TheidoaldyiiamoollhefuHu-ocontains 
no  cotton  at  all,  ashofitns,  mica,  porcelain,  etc.,  being  used 
throughout.  Tho  conductom  vrill  stand  a  temiKsraturc  of 
£00  F.,  and  the  inEidatinn  still  remain  intact.  The  arma- 
tore-coils  will  bo  fastened  to  tho  core  as  securely  ns  tho  driv- 
ing -jJuUey  is  fastened  t«  tho  nhaft,  fnr  the  [inwer  applied  to 
both  is  precisely  the  same.  Tbeit;  in  no  more  excuse  for 
eror  burning  out  an  armature  than  for  an  engine  to  knock 
ont  its  cylinder  head,  and  yet  this  coutiuuca  to  be  repeated 
aoder  our  vory  noses;  and  with  all  the  ingonuJty  of  eloc- 
tridans  and  their  infinite  knowledgeof  'Fotlcault  currents* 
and  'ohantcteriatic  curves,'  they  have  never  yet iEivestigatc<! 
flit  ample  ouuter — the  mocbantcal  driving  uf  arniAluru 
wils."  There  is  a  groat  deal  to  be  said  for  rich  an  ideal  of 
ooustructioii.  It  would  be  more  costly,  but  it  wouUl  pro- 
Wbly  only  be  noceasary  for  a  sinijle  maker  to  advertiae  *uch  a 
dynamo  or  motor  for  a  rusli  to  take  place  for  such  machines, 
udA  similar  method  of  oonstniotion  to  l>o  widely  adoptwl. 

The  Bnrton  Electric  Heater. — Home  interesting 
and  bij^hly  shcccksIu!  tcst^  wcru  made  rc(;ontiy  with  tliu 
Burton  electric  heaters  in  a  home  next  door  to  the  Hwh- 
umnd  State  oHiccs.  Thirty  heaters  were  arranged  on  the 
laiKe  floor  to  re|)r«s(]ut  their  relative  poation  on  two  rail- 
Wftj  cars,  allowing  15  to  each  car.  In  another  part  of  the 
room  was  a  single  heater  on  which  the  inventor  proposed 
to  do  some  cooking.  The  current  for  tho  testa  was  supplied 
by  the  [Mwer  circuit  of  220  volta.  In  order  to  ahov  the 
diSerent  degrees  of  heating  one  set  of  heaters  was  con- 
nected in  sories  of  three  and  the  others  in  multiple.  In 
addition  to  the  heaters,  a  number  of  iucandesMUt  lamps 
were  suapctKled  from  the  ceiling  of  the  room,  which,  by 
turning  H  switch,  could  bo  mudo  to  glow  or  be  cut  out  at 
the  will  of  the  operator.     The  test  wa-s  iotendcd  for  the 


benefit  of  the  shareholders  of  tho  Burton  Electric  Company, 
who  were  invited  to  witno^w  the  practical  operation  of  the 
beaters.  Dr.  Burton  had  his  cooking  apparatus  in  opera- 
tion, and  on  tt  ho  boiled  water  and  diaiributed  among  the 
visitors  a  number  of  eggs,  boiled  us  nicely  aa  could  have 
been  done  on  a  kitchen  range.  The  shareholders  announced 
tbemselvee  more  than  pleased  with  tho  operation  of  the 
Bnrton  electric  heaters,  and  enthusiastically  confident  of 
it»  future  usefntnesa. 

An  Automatic  Eleetrie  Readlnsr-Lamp. — ^The 
lalfjit  and  most  ingfiiiinitii  .■ipplicitinn  of  tho  ponny-in-the 
slot  automatic  apinratus  it>  the  adaptation  of  this  principle 
to  the  jupply  of  electric  light  in  the  shape  of  reading- lamps 
for  railway  carriagea,  omTiibiines,  tramcars,  etc  The  lamp 
in  (question  has  been  jiatent^  by  a  Leeds  firm.  Tho  lump, 
as  originidly  pntvnlod,  consiBts  of  a  clockwork  apparatus 
contained  in  a  box  <^in.  by  b\n.  and  3in.,  ami  by  introducing 
a  penny  into  tho  top  of  tho  machine,  and  subeciucntly 
pressing  a  luiob,  the  mechanism  i»  set  in  motion  and  an 
electric  light  obtained,  which,  after  burning  for  half  an 
hour,  iN  automatically  extinguished.  The  lamp  can, 
moreover,  be  oxtinguiabod  at  will  by  pressing  a  sooood 
knob.  This  lamp  will,  it  is  stated,  in  the  course  of  a  few 
days,  bo  in  use  on  the  Great  Western  ICailway.  The  kmpa 
ai-e  lighted  from  an  accumulator,  which,  placed  in  any  of 
tho  compartmenle  uf  a  carriafre,  will  supply  with  electricity 
the  whole  of  the  lamps  in  the  carriage.  The  accumulator 
can  thus  be  changed  at  any  station  without  interfering  with 
the  light.  The  accumulators  mil  bo  charged  with  a  40 
hours'  supply.  A  remarkable  feature  i*  thai  should  the 
supply  of  electricity  fail,  or  should  the  lamp  fail  to  act,  tho 
coin  deposited  is  automatically  returned  to  tho  operator. 
The  lRm[>3  will  be  fixed  under  the  hat-rail  of  tho  carriage*, 
and  by  this  means  passengers  can  lean  bock  and  read  at 
their  ease. 

Kingston  and  District. — At  the  last  meeting  of  tbe 
Wimbledon  Ixjcal  Board,  a  proposal  waa  submitted  by  a 
comjuny  (the  name  of  which  did  not  transfure)  to  supply 
electric  lighting  to  a  targe  district,  embracing  Wandsworth, 
Wintbledon,  New  ^falden,  Surbiton,  Kingston,  Ham,  Rich- 
mond, Mortlakc,  liarnes,  Kow,  and  Putney.  The  capital 
of  the  concern  i»  X500,000  (nominal).  Contracts  will, 
aftei-  the  provi.<iional  orders  have  been  obtained,  be  cntcrod 
into  with  rcapoiisiblo  Gnus  to  Lay  uadeigroiiud  mains 
throughout  the  district,  capable  of  supplying  100,000 
lamps  from  throo  centres  at  Kingston,  Mortlnke,  and 
Wandsworth  resjiecUvely,  and  to  supply  guncrating  plant 
fur  ?0,000  lamps  at  once  The  contract  price  ia  to  be 
jCiOO.OOO.  Tlie  contractors  will  abo  work  the  stations  and 
supply  the  current  required,  not  being  less  than  ROiOOO 
lamjis,  for  £\  per  lamp  per  annum.  The  revenue  tram 
00,000 lampa— the  minimum  supply — is  estimated,  at  4jd. 
per  unit  (which  is  stated  to  be  equivalent  to  gas  at  Ss.  €d. 
to  3b.  dd.  per  1 ,000  cubic  feet),  to  produce  ruther  more  than 
XBO,000  per  annum,  leaving  a  surplus  of  £30,000  per 
annum  for  the  company.  After  providing  for  the  ex- 
pcnaes  of  collection  and  a  sinking  fund,  there  will 
remain,  even  from  the  rental  of  50,000  tampa,  a  surplus 
capable  of  paying  a  dividend  of  from  1^  to  ft  per  cent. 
These  figuriM  are  ba.sed  upon  supplying  a  (lopulatiun  of 
about  210,000.  Some  discussion  was  entered  into  as  to 
the  possibility  of  realising  thote  figures  in  praolice>  and  the 
communication  waa  referred  to  tho  Electric  Lighting  Com- 
mittee. It  is  stated  that  the  Board  are  also  applying  for  a 
license  to  enable  them  to  tight  the  district  under  thcit 
jurisdiction  by  mwwia  ol  oXwA-riciV^. 
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Mew  Bloctrio  Car  Switoli. — A  nave  vlccLric  Mwilcb 
for  Htrucl  riulvuy  work  liiis  jimt  been  brought  oiit  by  Ibe 
Sprague  Electric  Railway  umi  Motor  Company,  which 
c«Uinly  s«eRiB  tti  contmuiid  itseK  for  practical  uw  on  dec- 
trisLl  cunt.  The  hiuj  inovoinent  i-eqnirod  to  0|>erHte  thi» 
switch  is  extj-vniely  limiUHl,  so  thitt  in  ciue  of  emergency  tho 
motor  can  be  stopped  ivnd  revei'sed  in  an  exceedingly  short 
e[i3ce  of  time,  rediicingatl  possibility  of  collision  withnnothor 
cur,  or  w-itli  itny  pos^iblu  o^tstniclioii  on  tho  track,  to  .'i  minj- 
Riiui).  The  new  i^witch  is  ontir«1y  Hre  luitl  moisture  proof,  in 
only  ahoiib  hiilf  thasvius  of  the  present  niilway  HWitch,  ^^nil  \s 
arrnngcd  so  that  it  can  he  carricfl  Wtwccn  the  wh«cls, 
underncatJi  the  Hfioriiig,  where  it  is  entirely  out  of  the  way, 
and  where  it  ovctipitiR  no  viiluable  room  on  tho  ]>Ul[nrm. 
The  control  m  hy  a  I'ertical  rod,  patuing  np  from  iho 
swiu'hbyx  to  thv  ]>hd[<irin,  and  looking  oxucLly  like  a 
hnikerod.  A  tuuventoiit  fonvurd  of  thi^  huiidle  for  the 
Bpioco  of  .1  -^lurter  of  a  circle  means  ahead  at  full  apoed ; 
a  reverse  niovemunt  of  the  samo  amount  me;iiia  backing  at 
fnll  s]>eed,  and  there  iiri;  all  the  combin;itioiisl)etwoeri,  so 
that  it  ia  (loiuuhli!  to  regulate  the  ^itcerl  of  the  car  to  any 
def^o  desired.  Thie  im[>rovcd  smtch  doe&  away  with  all 
through  wiriii};;  in  the  car,  4II  [K»:ii)ilc  fiparking  inside  of 
the  fiwitch.  In  case  of  ^ny  obstruction  upon  the  track,  the 
advantagCH  of  the  im[irDved  switch  ovei'  old  niethcHlfl  of 
Gonti-oUing  the  motors  in  evident.  The  natimd  tonduncy, 
in  cAiic  of  all  ox|)Oct«d  colliaioii.  ia  for  the  driver  to  jump 
Imck  from  his  «lu8hboai-d,  By  thu  movement  he  will  atrry 
hiR  lever-handle  with  bim,  insUiitly  reverting  hiii  machitm 
without  giving  it  a  thought,  and  avoiding  alt  trouble.  Thin 
switch  will  l>c  intuxJuced  n|H)ti[  all  tho  S|intgiie  nivctrit: 
lailways  which  are  now  in  ronrne  of  con!<tTUction. 

Tel«phone  at  Coventry.  —A  tclcphono  exchange  of 
the  National  Teli'pb'inc  (onipany  wae  initiltcly  opened  last 
Monday  at  Coventry  with  a  iiroliniinary  list  of  27  sub- 
«cril>crs.  Congratulatory  nie8sag(!B  wore  iKLsaed  over  the 
wii-os  to  the  Mayor  from  the  Mayors  of  8h«fli«U.  Birminy- 
hain,  Walsall,  Itrailfonl,  and  others.  Mr.  A.  Coleman,  of 
Birmingham,  the  ooRj)mny'«  genorat  manager,  sai^l  that  it 
wag  n  matter  of  tinnio  pnhtio  im])ortancc  that  the  city 
was  now  placed  in  commniiicaUon  with  towns  ■*& 
far  north  as  Bnidfunl,  Lewis.  Hnddcrsiicld.  and 
the  iiitermocliato  placoa,  while  he  hojicd  that  in 
a  few  weeljH  Coventry  would  l>e  connected  with  London 
it«elf.  lie  said  it  might  he  thcmght  ibaL  lfa<i  com|»iny  were 
a  long  time  coming  to  a  town  like  Co^  entry  ;  they  had  bad 
nogotialii'na  aim*  February,  1S8B.  hut  had  received  little 
fiup|>oit  at  the  lime.  With  i-oj^ard  to  communications 
between  centre  and  centre  the  lunipany  had,  at  the  end  of 
October,  IS8K,  sent  ibixiugh  their  talephonc  excbaDges 
■32,861,000  roo6sat(eeal  a  cvKt  to  llii'ir  suhxcribei-H  of  OB^  of  a 
penny  |H!r  lucssajfc.  After  the  u|>oning  the  audience 
repaired,  some  to  the  MayoiVss's  |)arlour,  Bomo  to  two 
'jiber  rooiug  in  Lh«  hall,  in  all  of  which  instnimonts  were 
placcil.  Oim'  net  of  ivirts  i:r>n)niiiiiicat.ed  with  Northamji 
ton,  aiiothoiaot  with  Shuttiiild,  llndduiitfteld.and  Bi-iulfoid, 
a  third  u-itb  liirniiiighani,  and  a  fourth  with  Duilon. 
Deiby,  and  NoLtinfihani,  \i\  the  coiu'toey  of  the  L'nitol 
ami  .South  uf  Knyland  Telephony  L'om|ianios,  com- 
munication was  ctttabliolcd  foi-  iho  evening  with 
NortbanipLon.  In  throe  or  four  of  those  pliiietj  .wngs 
wei-o  Hung  anil  distinctly  heard  hcvi',  lo  the  intercut  and 
anniHcment  of  the  itMiembk^d  C4>nipanic<i.  A  ploiuiug  hidf 
hour  wan  tlui*  Bj>cnt,  and  the  obligations  of  the  visitors  to 
the  National  Telephone  Coni(«ny  were  Incroiuiod  by  tbo 
hcapitMlity  otTercd. 


Manchester. — The  Corporation  of  Ma.nr.he«t«r,  though 
owning  tho  gas  work.-*,  hare  onnouDccd  bhemaelvoa  willing 
to  iiiti'odnco  the  electric  light  when  it  could  bo  proved  ther« 
wa*  liulfieicnt  demand.  The  canvas  recently  undertaken 
hy  the  Mancbester  I^u)on-8wan  Company  has  shown  tliat 
tlic  support  to  bo  looked  for  in  the  centre  of  the  city  has 
been  under  e«timat«(i  rethcr  than  over  estimated.  "Subject 
to  a  satialactoiy  arrangement  a.';  to  the  price,"  the  people 
who  \rei-e  canvaseed  indicat«<l  their  willingneaa  to  take 
L'l.OOO  ligbt« — 50  per  cent,  more  than  the  original 
estimate.  Thiii  information  ban  lioen  submitted  to  thosub- 
committtio  of  the  Cori>oi\ktion.  Since  tho  Manchoaler 
RtliRon  Swan  ('ompniiy  took  tho  matter  nji  tho  Anglo- 
Anierieau  Brush  Company  have  also  made  ap|ilication  for 
irerniiseion  to  eatabliftb  a  central  stution  in  Manchcetor. 
From  iinoflicin.1  statements,  Iiowever,  it  is  gathered 
that  the  sub->committec  are  not  disjtoi&ed  to  re- 
gard with  favour  any  projiosul  to  let  either  of 
th(^  two  companici^  sccnro  Parliamentaiy  ]>ower8  of 
thoir  own  for  the  lighting  of  the  centre  of  the  city  by 
electricity.  It  it  thought  that,  <a  with  gas  and  water,  so 
with  electricity,  the  supply  should  Hq  to  :ui  great  an 
extent  as  ie  wine  and  piacLicable  in  the  hands  of 
[lublic  hodien.  With  tbi^  object  in  view,  the  Hub-coin- 
raittoo  will  prolwibly  recomnieml  the  Council  to  apply  for 
powciN  thcjnsetveR,  not  with  the  int«ntion  of  becoming 
piodiii:er&  and  vendont  of  the  olccln't;  bghl^  but  In  onler 
that  ihoy  may  licence  a  comi>any  or  companiea  to  supply 
the  eleutnc  light  in  certain  cliatrictR  under  certain  condi- 
tions, prolwbly  to  include  a  royalty  to  the  Uaa  Committee 
to  compensate  for  any  diminution  that  may  take  place  in 
tho  coiiBumptiou  of  gas.  The  Corporation  uhow  a  desire 
to  iiiUoducc  the  electric  light,  with  due  caution,  but  yet 
not  deterred  fiom  tho  fear  that  thoir  gan  undertaking  may 
Ih)  jeopardised. 

Dublin.— At  the  Wt  meeting  of  the  Dublin  Towu 
Council,  the  town  clerk  read  a  notice  of  the  intention  of 
the  Irish  llouse-to-tluuso  l^lcctricity  Comjuuiy,  Limitisd, 
l'>,  St.  llelon'8-plac«,  London,  to  apply  to  the  Boaixi  of 
Trade  for  a  |>roviHionftl  order  to  /luthoriae  Iho  supply  of 
electricity  for  private  and  public  purjxiaca  within  the  city 
of  nnbliii.  Tho  town  clerk  read  a  similar  notice  which  waa 
received  ftom  unolhor  com{Huiy  —  Cromptoii  and  Co., 
Limited  —  who  also  pi'opose  to  supply  electricity 
for  public  and  privato  piirpotiea  in  Dublin.  The 
town  clerk  said  the  Ijocal  Government  Board  had 
forwarded  the  report  of  Major  Mariodiu  iu  reference 
to  tho  recent  cntjuiry,  at  which  thv  Dublin  aod 
Alliance  C-onsumera'  Gas  Company  sought  powers 
to  open  tho  stieets  for  the  purpose  of  supplying 
the  electric  light  to  the  Stephen's  Green  area. 
The  {"cport  otated  with  regard  to  the  capital  that 
even  if  it  were  held  that  the  refunded  sumb  shoulil 
bo  coiuiderud  3.<,  old  cjLpitJtl,  which  was  somewhat  doubt 
ful,  the  atiioiuil  actually  avaiUble  fur  ctcclnc  lighting  aa 
oAlimated  by  Mr.  Keun,  the  auditor  of  the  Board  of  Trade, 
w,-i«  oidy  XIO,000,  and  this  sum  wm  ioadoijuatc  for  tui 
undertaking  which  vii«  citliiiiated  to  cont  Xiri,^^:^.  The 
IHjwer  to  bre;ik  np  the  btreetA  would,  if  granted,  place 
the  gas  company  in  a  Ear  butter  iiusitioii  than  any  other 
electric  lighting  company  in  tbo  kingdom,  iuid  in*poaicioii 
which  be  did  not  think  was  conti>mplatud  by  I'artiament  or 
tho  Ikuird  of  Trade.  In  conulusiun,  the  insjicctor  lald,  "  I 
have  to  rc|>ui't  that,  in  my  opinion,  it  is  not  expedient  for 
the  Boaitl  of  Trailc  to  acccile  to  the  reipieKt  of  the  I'ubliii 
and  AJiiaiiCD  Cumpiiuy,  and  to  exuivisu  their  power  uiulor 


the  Aet  of  I8d3  by  j^vinK  permiBaion  for  Uie  1>re&1dn^up 

of  ihe  streeU  by  the  company  for  tlie  piiiiioBe  of  electric 

^htini^."     Th«   lottore  and   tlio  rojiort  w*r6  nsfenod  to 

lie  Electric    Lighting  Committee,  who  vrere  empowered 

take  such  Bte[i«  as  the  circumstancea  of  ihs  case  might 

Aeenmalator  Cars. — We  alliifled  re<^ently  to  the 
npn  [xiintiiig  u>  the  inciL-a^ie  of  trjictioii  liy  stonigv  curs  in 
Um  Uoilvd  States,  and  the  probable  restriction  of  overleod 
Unas.  Wb  aaa  Uut  the  Siif^l  Iiaiim>j  GauiU,  the  moat 
tufluential  piper  on  tbo  subject  of  suUirbuii  traffic  in 
Amorica,  ipeoks  in  tlie  name  tD»niier  with  reference  to  the 
derelopment  of  electric  railways,  and,  iii  an  article  on  the 
ftwrnge  batterj*,  »ay» :  "  Wo  Irolieve  that  it  is  pretty  genoially 
understood  that  the  overhead  aystem  nf  electrical  trans- 
miarion  will,  sooner  or  btor,  bo  re!egate<l  to  the  |iaBl. 
For  many  rna.<ioiiH  the  8y«t«m  is  not  what  is  moat 
wasted.  The  iilca  of  each  cur  currying  it^  own 
elsotricity,  ready  for  immcdiato  use,  ia  cectainly  a 
ExsciDating  one,  and  we  do  not  hesitate  to  prodict 
that  u  soon  as  the  stonme  battery  is  brought  down  to 
a  MQUnercial  basis  it  will  ho  almost  generally  adopted. 
According  to  the  beet  of  our  anctentimding  almost  all  the 
adyocates  of  overhead  wire  ayatem  hitvo,  way  down  deep  in 
^their  hearts,  a  sneaking  hankeiing  for  the  storage  battery. 
^■L  very  well-kiiown  gontlemao,  raatly  tnt«~e8ted  in 
^Bkeetrical  tnnnniatton,  recently  made  tbo  following  stalo- 
^|)nent,  '  \M)at  we  are  looking  for  in  a  good,  sensible,  com- 
toerdally  practicable  storage  battery.  Wo  huvo  imnieroiis 
stoFBge  batteriea,  Kimo  good,  others  indifferent,  but  all  of 
great  vnliio  in  the  laboratory.  Now  give  tis  sumothing  chojip 
and  pnwtical.  There  ia  nothing  the  uiiittcr  with  the  over- 
head and  cofidiiit  aystams,  but  what  is  wanted  ia  a  syRtera  hy 
which  wc  can  Lnuisform  oiu'  [)i-esont  cai'x  into  etoctrii:  trum- 
waya,  and  ^o  on  ntnning  withoiii  all  this  fiu:*  atxiut  uvcrhead 
wirea  and  undergroumlcuhloa,  and  one  hiindrofi  confn»i(ig 
detofla."  The  OauUr'  {it  addn)  "ha*  always  been  ui»  earuest 
advocate  of  the  stora;;e  lottery,  :irid  looks  forward  to  the 
Cinie  when  street  can  will  be  complete  in  theni»elvoa  and 
carry  their  own  iwwer,  motor,  and  oijutpment,"  There  1.1 
no  doubt  thiit  tht^ro  is  a  good  commercial  and  btieincss 
spirit  underlying  wch  a  statement,  and  this  oxprcit^ion  of 
opinion,  coming  as  it  does  at  the  time  of  the  mummoth 
amalgamation  of  Htorage  batt«ry  and  traction  apparatus 
inanufactui'Cl'B  in  Kngland,  lends  another  conHrmation  to 
the  ideas  of  the  parties  interested  in  this  scheme  of  rapid 
extension  in  England. 

The  Telpher  STstem  for  Brechin  nnd  BdseU.— 

The  viiliinc  v(  Kd^cll,  a  eunmiei  ici-Tt  iiei*r  Urctiiiii.  in  the 
North  of  ScotLnnd,  hiis  ))Oon  nnxionsly  dtsciissing  the  inti'o- 
diicljon  of  the  teljther  |i;iK4e[igcr  system  to  connect  it  with 
the  main  lines  of  r.iilw.iy.  The  one  driwhack  hitherto  has 
boMi  its  distance  frtm  a  railway  slation— that  at  Rrcchin, 
aotne  six  mile*  distant,  bciri;^  the  nearest.  From  time  to 
lime  pro|KHaU  have  l>cen  bnni^ht  forwiini  for  caliib!i>ihi ri;j 
railway  cummuniuition,  xikI  Iiut  year  itugotiiitions  wcne 
made  wilh  the  l.'iiledoninri  Coni|iariy,  hut  nothing 
further  hnn  ^kvu  done.  The  desirability  of  irapi->jvtid 
transit  fiH-ilitlcs  lui>i  not,  however,  been  lo3l  ^iijbt  of  by 
the  loading  residi^iiLsof  tho  ili4trict,iiin(l  a  niovcmurit  in  now 
on  foot  to  introduce  Lhv  tolphorayBtcmforpaasongcrlr.inic. 
Mr.  I'l.ilip,  solicitor,  •>(  |!re«  bin,  when  on  biwinc*'s  in  Kdiii 
ixirgh,  rccuiitly  lnul  hit  ititontion  directed  to  the  new 
aysiuni  «if  ti^ns|Ktit.  aitd  oh  his  suggestion  Mr.  A.  K. 
Ronnrtl^  M.l.KK.  who  some  linie  a^i  brenght  the  iitvcu* 


tion  liefore  the  East  of  Scotland  Rn^neenng  Aseocialion, 
come  north  and  went  over  the  route  between  Brechin  and 
Kdzoll  Mr.  PhJli|>  invited  n  number  of  gentlemen  to  meet 
Mr.  Bennett  on  his  retuiii  from  his  survey,  when  he  ex- 
prcssetl  hiiuself  tolhcefTccttbattbe  route  was  veiy  suitable 
for  a  telpher  line,  especially  from  the  fact  thatthere  was  abun 
duiicflof  wuter  poworavailable  todrivethcdynamo.  Hcosti- 
united  thHl  the  cost  of  a  line  for  goods  betvcoii  Brechin 
and  Kdzell  would  be  XA,000,  and  of  a  line  for  passengers 
£13,000,  and  that  the  actual  coat  to  a  romjiaiiy  to  carrj- 
gnods  would  be  about  Hd.  per  ton.  At  that  meeting  a 
local  committee  was  appointed  to  look  into  the  matter, 
who  decided  to  axk  Mr.  Itonnott  to  send  nn  engineer  to 
tuake  the  necessary  survey,  and  then  they  could  suggest 
any  altenitions  they  deemed  necessary.  Mr.  Manville, 
M.1.E.K,,  re|>re»cntAtive  of  the  United  Electrical  Engiueer- 
ing  C<fm|>any,  Lindted,  accordingly  w«nt  down  to  Brechin 
and  enrveyad  the  route,  accom|Kiiiiad  by  Mr.  BonnetL  On 
retuining  to  Brechin  thnae  gentlemen  met  the  local  com- 
mittee. Mr.  MiinvillcBtated,aaaumingthB  maximum  gradient 
to  be  1  in  60,  tho  telpher  could  carry  along  a  net  load 
of  10  tons  at  the  rate  of  about  nix  miloa  an  hour.  Mr. 
Bennett  stated  that  the  cost  would  be  somewhat  less 
than  the  aliovc  estimate  if  the  jKiwor  was  got  from  the 
West  Water  near  I>unlap)>ie  Bridge  instead  of  from  the 
Loupe  of  the  Born.  It  was  stated  that  the  carriage  of 
goods  to  Edzell  at  present  cost  from  W.  to  i».  6d.  per  ton 
as  compared  with  8d.  by  telpherage.  A  public  meeting 
was  thereafter  held — Mr.  Philip  in  tho  chuir.  Tho  Chair- 
man c.\iiininu(I  thiit  Mr.  Manville  had  just  come  from  Walee 
where  ho  hod  hccn  surveying  forasimibiv  line,  and  ho  would 
■  c  able  shortly  to  give  a  definite  estimute  of  tho  cost.  His 
idui  vi-M  that  M  subcommittee  shuulil  lio  apiiointed  to  go 
over  Mr.  ^'auvillo's  report,  and  after  doin^  so  report  to 
the  Oenci-al  Committee,  after  which  the  wrious  proprietors 
coidd  1)0  appixiuched  with  the  view  of  iwccrtaining  on  what 
co[[ditioD«  they  would  gmtit  wny-leave  ;  and,  on  learning 
those,  another  meeting  would  be  held  to  consider 
the  propriety  of  floating  a  Gom|Kiny  to  carry  uut  the 
undertaking.  The  subniomsuttcc  could  be  i'OC|>onsible 
for  any  preliminary  exjwnaea,  which  he  eslj- 
mated  at  about  XGO.  lie  thought  that  such  a  step 
vt-An  at  the  outset  necessary.  The  meciiriii  generally 
acrjuiescod.  The  committee  apjxiintnl  wore :  Messrs.  J. 
Shiclli  factor  on  the  tJalhousie  estates,  ,1.  \\.  lAOib,  nianu- 
facimer ;  Alexander  Philip,  Brechin  :  James  Anderson, 
Westside  ;  R.  V.  Cowan.  Balbiniie  Mill.  Mr.  Manville 
then  explained  the  working  anil  construction  of  the  telpher 
niilway.  Small  regunl  was  bad  to  any  little  incqtunlities 
in  the  route,  or  as  to  bridges,  etc.,  which  by  the  system 
were  not  required.  The  water  ptjwer  was  a  moi'e  serious 
coni^idiu^tion,  but  he  thought  that  thei'O  w;ib  ()i)it« 
enough  water  in  the  soiuco  they  had  iwrcn  that  day  to 
propel  one  train  at  a  time ;  and  il  thoy  found  thai  tho 
water  supply  was  at  times  ti>adot|uate,  they  citiihl  have 
rocuuree  to  a  smuU  steam-engine  in  an  oniergoticy-  The 
spued  woultl  be  about  1'.*  miles  an  hour  for  a  train  of  live 
carriages,  each  holding  five  |>crsoi»8.  IVain*  could  Iw 
dosjHttchod  in  '\\\\v\t  succession,  say.  one  ovm'  h:df  liuiir, 
but  it  would  not  be  nt  all  iiecoiisary  Vj  Minliim  thu  length 
of  the  Iniin  to  that^  They  might  have  i"w,  for  iiistiinre, 
to  carry  TiO  jionionis.  lie  then  cxpUineil  the  principle  on 
which  the  spoetl  of  the  trains  couM  be  wurkol,  at.'onlinj 
as  they  were  diminished  or  incroaaod  iti  sixo.  and  ■un.-otsinn 
of  di>&|Mlch,  and  tJ>u  4dvan(a-.'»<  of  wich  a  tyatuiu  &>  iho 
nocesaitie*  of  IvUa-U. 


"THE   CAUSE    THAT    t    DEFEND:    "TIS    YOURS, 
TIS  MINE." 


The  same  author  whose  line  is  placed  at  the  head 
of  this  article  says  Tcry  pertinently,  just  previously. 
"Tou  may  spare  your  p&ins,"  but  (Uthou;^b  this 
advice  may  be  Rood,  like  much  other  pood  advice, 
it  will  uotoe  followed. 

The  promoter  is  ragiiifj  up  ami  down  the  laiid  pre- 
paring hiescbcmcs,  aud  thoii;^h  some  of  these  schemes 
are  >food.  many  luay  be  bad  or  iudilTf  rent.  Xuw.  a* 
ever,  if  the  promoter  succeeds,  the  public  will  have 
to  pay  the  piper,  aiid  although  told  to  span;  uur 
paius,  we  Hhall  not  hesitate  to  preach  caution. 

There  has  lately  been  a  large  redstratioii  of  new 
companies.  Our  preFtent  purpose  will  be  served  if,  for 
the  moment,  we  give  bare  information  without 
much  comment.  Among  the  companies  registered 
ore  the  following; 

CatiiMl.      Slikrea. 

Cambridge  Uniroreity  and  Town  Electric 

Lighting  f>>nipany      £50,000  in  £^ 

South -Wflstern      Diati-ict    and     Thame* 

Volley  Elfctricily    Supply  Com[(tLny    100,000  „    10 

Croydon  Electric  Supply  Coni|)any  .^,000  „     -i 

Lancashire  and  Chetmirfi  Housc-t^ Home 

Eloclmity  Comiiany ...    lOO.UOO  „     .'i 

Liverpool  Iluuse-to-Uoujsc  Electricity 
C-ompany         100,000  „     ."i 

ManchtMier  llou«e>lo-Hoaee  Electricity 
Company         100,000  „     fl 

Midlaiul  IIoitBe-to-House  Elcctrioity 
Company         100,000  .,     5 

Northern  Heuso-toHouso  Elocti-icily 
Company         100,000  „     .t 

Scottish  Hcuac-to-House  Eioctrictty 
Coaipany  '..    100,000  „     5 

South  of  Engknil  Hoiisc-lo-Huiiito  Elec- 
tricity ComjiiLiiy  100,000  „      5 

Western  House-to- Uou»e  El&ctricity  Com- 
pany       100,000  „     5 

Yorkahiro  Houao-to-HouBO  Jaectricity 
ComiMiny  '.    100,000  „     5 

IriBb  ilonse- to- House  Electricity  Com- 
pany       100,000  „     .") 

Birmingham  Housc-to-Houae  Electricitv 

Comjany  '.    100,000  „      5 

Devon    a.ud    Cornwall    House  lo-Hon*e 

Electricity  Comimny 100,000,,     5 

A  little  more  information  about  some  of  these  com- 
panies may  reveal  the  hands  that  turn  the  wheels 
and  pull  tlie  ropes. 

The  Cambridge  University  and  To^im  Company 

ia  registered  by  W.  T.  Bowiiuin,  2,  liulstic^l,  <.'.uiiliriilf;i!, 
with  the  object  to  cany  un  m  Cainbridj'u  the  buainess  ol 
an  electric  light  uoinimriy.     The  first  subscritvers  are  : 

F.  C.  Warr,  ."^O,  nutmoii-^troot,  Cambridge         ...  I  ahai-e 

A.  (.Jildard,  IlTOoklands-avoiiiic,  CfttubridKo        ...  1     „ 

C.  vVrmetrong,  Newniarket-road,  Cambridge       ...  1     „ 
tJ.  Pryor,  Cambridge           -.         I     ,, 

E,  Biirnolt,  Curabndj.'e      1     „ 

"W.  Fuvvcctt,  M.A.,  Cambridge     1     „ 

A.  BaiTU  II,  Cambridge      1     „ 

l*herB  shall  not  be  lets  than  three  nor  more  than  aeven  direc- 
tors, the  firet  to  bo  a[)|]oiiited  by  the  aubacnbers  to  the 
mcmoiaiidum  oi  itasoeiatioii.     (,'uiiliH(Mtifjn,  £2-^0  stotk. 

Tfao  Sonth-Westorn  District  Company.  Ke^ns- 
torud  by  Trindcrs  and  ("o.,  47,  Cornhill  :  to  erecl  stalioiiH 
and  works  for  wipplyin^  the  electric  li(;hl  al  Waiitisworth, 
Putney,  Hiiinc«,  MorlUkc,  Kcw,  Uichniond,  Pct«i-sliiiiii, 
Hiini,  IvingsUin,  Surliitoii,  Xgm-  Mnldeti,  Couiiibc  and 
WimUodon  (editoriid  iwido,  .ill  this  with  jCIOO.OOO).  Tho 
lirst  BubscriborR  are : 

D.  de  CasU-o,  5,  New-«nmir«,  Lincotri's  Inn  ...  1  shaie 
C.  Hood,  5.t,  BaIcomlje-8tiH;*!t,  Hackney  ...         ...     1     „ 

F.  WilliAms,  4,  ShiiHoikiv^ul       ij     I     „ 

.a  Beat,  llfonl        :     1     „ 


1.,  MaitkcU,  38,  Manor  street,  Hocluioy 

(J.  Leech,  Ifi,  Chctwood-road .  Tooting 

O.  Ihif^n,  liyrlon  House,  PlumRteiui 

There   eball   not  be   leas  than  three   nor  mure  than    1! 
directors.     The  first  to  bo  ap|iointed  by  the  subscriber* 
ttiB    memorandum  of  ai»ociatioii.      t^mdil) cation  and  re 
minionlion  to  tic  dctonnriiC'l  in  ;^'cno[-nl  meeting. 

The  Croydon  Eleotrio  Company  is  registered 
i)ti.\ulby  ami  Faulkner,  7  ;ind  ?,  Iruumungcr-luiie  :    to  con- 
Ktnic-t  within  the  IwrtMigh  of    Croydon  works  for  distri- 
buting the  electric  light.     I!ogi«t«l-cd  without  artielee  '^ 
asaoctatioii. 

It  will  be  noticed  that  the  remaining  compaui 
in  our  list  have  tlie  generic  name  "  Houso-i 
House,"  and  it  will  be  found  that  the  whole  of  the 
have  been  registered  by  Slaughter  and  May,  1 
Anstin&iars,  K.C.,  each  with  a  similar  amoun 
of  capital  and  with  similar  objects,  and  the  same 
signatures  to  the  articles  of  association,  except  in 
the  case  of  Devon  and  Cornwall,  where  Mr.  Ham- 
mond's uame  is  accompanied  by  six  new  ouea.  Thus 
it  will  siifBce  to  give  two  in  detail. 

Birmingham. — The  objocte  arc  to  form  centre*  i 
Rirmiiigham,  or  eUc^vhoro  in  the  United  Kingdom, 
M'tiich  olcctric  power  may  lie  generated  or  occumohUodi 
and  from  which  the  Kinie  may  bndisti'ibutetl  by  means 
wires  or  olhsr  condnctora  of  eloctricily  for  the  puniOM  of 
lighting  private  housoe,  buildiii"8,  »ho]>s,  (actoncs,  or 
works,  or  for  tho  [iiirjxiae  of  giving  motive  power  for 
tclcphnnic  |)Ltr|io!«CK,  etc.     The  fii-sti^ubseribors  are  : 

It.  Ilammand,  117,  Itiahopigate  street,  K.C I  share 

C.  Coruiuh,  1.32,  bclvodetc-ryad,  S.K. 1 

J.  Whitehead,  Crouch  End,  N 1 

T,   E,   Toweraon,     1,    Portlandroad,     Finabury 

Park,  N 1 

H.  Binghiun,  7,  Bedford -pluco,  W.C 1 

H.  Hum.  3,  Wohnrn-pkcu,  W.C 1 

H.  LinklAter,  117,  Bianojjsf^te-atreet,  E.C 1 

Thoro  shall  not  bo  loss  than  three  nor  more  than  aoven 
iliroctora.      Qualification,  X2^0  stock.      The   first    to  be' 
.ijtpointecl  by  the  .sub.<'cril>crs  to  the  memorandum  of  asso- 
cialiuB.     Itomunoratioii,  £i>00,  and  une-leiith  uf  iiol  profits 

;iftcr  7  per  coat.  dividemL     [Our  puuter's  d (hash, 

the  name  must  not  bu  itamerl  to  earn  polite)  would  like  to 
know  bi3w  to  woik  the  orado  so  that  ho  can  W  ipuilifled 
for  a  iiircctor.  Ilce^iyshc  thiiikn  that  he  coiUd  ntanago 
to  gut  on  the  right  eido  of  the  editors  if  th.it  i»  any  recom- 
niandation.  ] 

Devon  and  Cornwall  Blectriclty  Supply  Com- 
pany. ^KegiatBrcd  l)y  .Slanghtar  am!  .May,  18,  AuatJn- 
fi'ians  E.C.,  with  a  capita]  of  i^IOO.OOO  m  £5  ahiuiss. 
Object* :  to  form  centres  in  Devon  and  Cornwall  at  whic 
electric  power  may  bo  ^oneriitetl  or  accumulated  for  the 
purpotce  of  street,  houso  lighting,  etc.  The  tirst  sub- 
acribwB  are : 

T.  Grnvos,  \!i,  Pore-street.,  I)evon|)ort     1  sfaortt 

W.  Sjwrman,  1 9,  GcorgiMstreot,  Plymouth  ...  I  „ 
C.  Mathews,  FntukUa-chambers,  Plymouth  ...  I  „ 
J.  Walling,  32,  Hedf on! -street,  Flymonth  ...      1     „ 

H.  Matlhows,  11  and  12,  Bcdford-alru^^t,  Plymouth  1  „ 
C.  Rcdfoixl,  37,  Bcdfonl-strctit>  Plymouth  ...     1     „ 

C.  Boolds,  (Jeorge-street,  Plymoutli         ...  ...     1     „ 

J.  M.  Gross,  Ccorgc-stroel,  Plymouth     1     „ 

H.  Hammond,  117,  BiBbopsgiitu-strcot,  Plymouth.     1     „ 

There  shall  not  be  lc8s  than  three  nor  moi-e  than  seven 
diroctora.        QiuditicAlJon,    £250    atock.      Bemuneratioa, 
il.iOQ  per  annum  divinblo,  and  one-tenth  of  net  profits  after  _ 
7  par  cent,  dividend.  ■ 

Ijji-sily,  tliorc  is  the  ('hili  Telephone  Coiupauy, 
with  A'-JSO.twW,  alsoregistGicdby  Shiugbteraud  May, 
but  enough  has  bc^iu  naid  tu  show  the  idi;a  exists  J 
that  "  Klfctricity  "  is  still  a  name  to  coujuro  with.  ■ 
Years  ago,  certain  cohnnnsof  the  Titruts  wcro.  dubbed 
tliu  Hatchud,  Matched,  and  Dispatched  Columus. 
Are  imt  these  terms  somewhat  appropriate  to  tlie 
consideration  of  the   above  aud  similar  registered 


leredJ 
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ix>EQpanie&?  At  any  rate  a  good  many  ai-e  hatched, 
while  no  donbb  a  good  percentage  will  duly  be 
dispalclied.  nerorocoiidLMuiiiiif^iuiyof  theso  Rclwiims 
WO  Urnst  know  more  iilKnit  them,  and  we  uise  the 
promoters,  for  thi-ir  own  Rakes,  not  to  be  reticent  iu 
givm}*  Uiforaifttioii.  Liverjiool  fliid  Biruiiugham 
have  provisional  orders,  Are  these  now  schomea  iu 
competition  or  in  agreement  with  those  previoiiRly 
known  to  us?  Why  is  the  capital  in  each  cafie  t)iu 
sumcV  Does  that  iudicatft  that  thovo  really  exists 
no  engineering  Bchcuie,  biil  only  a  promoter's  selec- 
tiou  of  places  where  it  is  hoped  a  company  caii  be 
"oated? 


LONDON  CHAMBER  OF  COMMERCE. 


REPORT  OK  THK   FIRST  SIX  MOXTHS'  WOBKIXti  01'  THE 
KLECTKIC  AND  ALLIED  TKAUBS'  SEOTIOK. 


■loll. 


This  section  mis  finally  orgariisoii  at  a  mooting  of  Lho 
ule  h«ld  oil  the  iI2iiil  CK-tobcr,  and  a  Workiiif;  Committee 
ss  then  elecl«i).  llm  comniiLtoe  vas  dickliK)  into  tlie 
lollowiiiu  suli-acctionsi:  'IVIctiMpli  t'ompAnJos,  Tolcplionc 
CouiiuiiiCH,  Klcctrical  Maimfactm-cra  and  (JontractiirB, 
Kloctritiiy  Supply  I'onnuniey,  Coii.<<ii1tiTig  Electrical  Kiigi- 
neers,  and  GeiiemI  Kngincont.  TIio  Klcctncity  Supply 
■ub-section  was  tbo  8nst  to  ^t  to  work.  Oa  the  J6th 
Novenibcr,  it  met  lutd  ronsidcrcd  the  roUlions  botweoii 
the  supply  compooieB  aiiU  tho  looal  :*iitli»ritifla  in  r(<)r.inl 
to  HccnsM  arwl  provinonal  orders.  It  rccommciido<I  tto 
Executive  L'oniiiiitltio  to  monrtorialtsc  the  BoanI  of  Tratlo 
t  iho  unit  shuuld  be  increased  from  1,01*0  to  10,000 
'Watt-buurs,  algo  there  nhonld  bo  tinit«<l  action  on  the 
{urt  (if  nndertaken  in  doaliii;;  with  the  i|ucsti<iii  »i 
payisj;  tbe  legal  exjwnses  of  Idea,!  atithoriLies,  as  in 
some  casea  such  [uiymenU  huil  beon  dciiukitiled.  It  also 
ashed  tbe  v-oitimitteu  L\j  ai*)^  all  the  dcclric  ftup].ily 
con)|Kknit.vi  to  siund  finn  on  the  question  of  dccllniiij; 
to  Bell  aiid(.-rLjkit)gfi  at  a  sboitcr  [wriod  thun  the  12 
ye»rs'  limit  ohtainod  iindor  th«  rwcont  Act ;  tL«t  »ii|iply 
ccanpunicd  i«liouhl  roiiuire  two  yciint  ilk  the  luiniinum 
iwriod  in  whieb  comuulsorj'  work  ithuiild  be  ciirriuJ  out : 
and  Ib^t  the  mo<lel  forms  of  accoiinta  and  ^eitoiul 
rcKulations  for  the  eWlric  i^npply  coiu|x)nies  pmiKWixi  by 
tbe  BoanI  of  Tnule  shoidd  nut  be  issiiud  until  the  supply 
compniiicft  bnrl  iMten  ut  work  for  at  leust  a  couple  of  years, 
in  order  that  thoM  rules  and  fonua  of  accounte  iniglit  be 
iasued  aftei'  reasonable  ex|)eriotice  had  been  ubUi)rie<l  to 
vuggest  tbe  best  form  foi-  thottL  These  recouimcndationa 
wore  confirmed  by  the  coeomittee  at  a  sxibsoqu^t  meeting, 
and  communicated  to  those  tnterestod  in  the  trade. 

Early  in  the  year  a  uib^coinmittoe  wa«  ujipointed  to  con- 
rider  the  i^roifosa]  of  pushing  the  'luestien  of  obtniidnj;  a 
Uov'crttmunt  UWratory  for  fltjindaraising  electrical  measur- 
ing inatnimenU,  and  It  wa-s  dei;i<led  to  take  common  ;Lctian 
with  the  IiiUilulion  of  l^Ieclrii.'al  t^ti^^ineei'g.  Acuonliiij^ly  » 
joint  committee  was  appointed,  M'bich  met  scvoRil  times, 
and  eventually,  on  June  ii>,  an  inlbicntial  dc|>utation, 
representing  the  Chundier  of  Commerce  anil  the  Iiigtituiion 
of  WectricarKrij-iiiccM,  attended  at  the  Hoard  of  Tmde,  and 
laid  bvlora  the  i'rcadeiit  a  Mheino  and  oitimate  for  such  a 
Uboratory.  The  depubttion  was  favonnbly  received,  and 
there  is  every  reaxoti  to  believe  that  the  mutter  will  no 
longer  be  shulvud. 

The  question  of  ovm-hcudwircfl  ivas  lakenitpoii  l''ebniarv4 
hy  a  committee  Hp])oint«d  to  examine  the  nuitter.  Tnis 
committee  held  sovciLtl  meutitigs,  uiul  eventually  baa  sue 
coeded  in  obtaining  k  cnjiy  of  tho  dndt  rogidaliona  intended 
to  be  Usued  by  tbo  lEoai-d  o[  Tnule  for  tlie  regulation  of 
overhead  vrtrea.  The  committoe  ho|ic  to  Ik  abio  to  obtain 
aottie  moditicalion  of  some  of  the  more  striii^vnl  regtilu- 
tioos  projiottod  by  the  Board  of  Trade,  and  which  ajijjutr  to 
prees  nunlly  on  the  trade.  At  .i.ny  rate,  they  have  good 
n»»ot\  to  beheve  that  their  ropru.iuntaliona  will  secure 
tbo  issue  of  the  rules  i»  a  moditied  fonn  for  eountiy 
JoslallationE. 

A  coaimitteo  was  ap^)ointod  to  see  whether  acme  modili 


cation  of  tho  C'hambur  of  Commerce  rules  reBpoeting  arbi- 
trations could  not  be  made,  so  as  to  invite  mumberi  of  iho 
Electric  Trade  Section  to  avail  thonn^elvus  largely  of  such 
Tirbitraliona  ax  a  oonrenient  metho<l  of  i.ottling  disputes  in 
tho  trade,  and  ovDntmiily  the  i>ormi-Mion  of  the  Uonoral 
Conncil  vras  nabct]  to  tbo  following  modification  :  l*hat,  as 
d)iipiit(»i  on  cleptiical  matters  at  present  were  somewhat 
complicated,  and  iiivolvcl  much  exiatii.  knowledge,  that 
<li8putant£  should,  if  they  so  a"roe'*i.  Uc  pcrmiltcd  to  avail 
thcmBclvcii  of  the  services  of  (ounscl  and  expert  witncasc-s 
in  aHiitratioiM  nthorwitc  nnder  the  Chiimher'ii  ridcii. 

A  committee  wm  upuointud  to  consider  whether  a  stan- 
dard form  of  Hj>L:L-itiL-atuiri  could  not  be  drawn  up  for  tho 
cotivonience  of  eonsidtinjj  clcrti-ical  engineers  on  tho  linea 
of  the  spceilibitioR  rery  generally  used  by  architecia  and 
buildcrH.  It  wafi  found,  however,  that  fnrtbc  preHunt  such 
n  foiTn  of  Rjieciti cation  was  not  generally  called  for,  and  the 
id&t  was  abandoned. 

The  question  of  tho  railway  rates  under  the  now  liailway 
Act  was  coll^iderc■l  lu  f:ir  as  it  referred  to  electric  trades. 
A  sulvcomniittec  pre|)areil  a  re|M>rt  on  this  subject,  which 
ViiE  prescntctl  to  the  General  Committee  on  the  13th  of 
May,  and  it  was  8ulfflei|uently  retiReil  according  to  the 
form  .adopted  by  the  Chamber  of  Comnioreo  geoerally,  and 
lin.illy  Imlgnl  liy  tho  Board  of  Trade  and  railway  com- 
panic-t  on  Jiuio  3. 

Tho  Kloctrica)  Section  enjoya  great  advantage  in  fnich 
cases  in  being  able  to  avuil  themselves  of  the  great  experi- 
ence anri  prestige  of  the  Chamber  of  Commerce  itself,  on  a 
mattei-  wliich  no  greatly  atfocts  the  future  oommeroial 
inCero«t«  of  every  member  of  tho  trudc 

After  tbo  oxpL-nani:o  };aiiicd  dunng  tho  fir»t  three  months 
the  committee  of  the  sotitioii  decided  that  the  amount  of 
nscfnl  work  tlonecoidd  be  greatly  increaseiJ  if  the  seiitiou 
secured  tbe  services  of  u  gcutlvman  thunnighly  acpuintud 
with  the  Ujidc  to  act  aF  the  section's  correi^iioutluDt,  and 
aftnr  due  permission  had  been  nblaino'l  from  tbo  Council 
of  the  Chaniboi'  it  wa«  decided  to  ask  i\lr.  Tvottei*  to  accept 
the  jjost.  Wr.  Trotter  kindly  i-ouseutod  to  thia,  and  the 
result  has  leen  shown  in  the  greatly  increased  xoluroe  of 
the  luefid  work  which  hag  paaac^l  through  the  hand^of  the 
committee  since  tho  tiato  of  his  appointment. 


PROBLEMS  IN  ELECTRIC  TRACTION/ 

RV    DK.    U3Vl»   KKLX,    I'UKUUK    rNIVKRStTV. 

The  preliminan'  stage  of  electric  tramways  is  to-day 
<|uite  goite  by.  \\  bile  three  yearo  ago  such  an  application 
of  electricity  wii»  fejjpu'doil  very  dubiously,  that  doubt  is 
now  displaced  by  the  certainty  that  tho  electric  road  is  a 
auccasi*,  and  hna  come  to  stay. 

The  live  "question  to-day  does  not  involve  the  chance*  of 
tho  electric  road,  but  the  chances  of  itii  competitors.  There 
are  now  sometbini;  Uke  •*<}  electric  roads  in  regular  daily 
0|)eiation  in  tho  I.  niic*i  States,  covering  about  200  miles 
of  track,  cniployinj;  all  sorta  of  nystcmn.  working  under  all 
manner  of  advcrise  conditions,  climbing  grades  of  pttch 
cipiivalerit  lo  foDi'  and  five  hundred  foot  to  tbemile,  ta.ktng 
curves  of  all  iKu^ible  radii,  and  there  baa  been  witb  all  this 
no  report  of  failure  anywhere. 

On  very  many  of  those  roads  oloetrJcity  has  i-epUced 
bonies,  and  nearly  every  week  Itrings  reports  of  simibr 
anbtititutions  elsewhere. 

Ko  inroada  have  as  yot  been  made  od  the  cable  ayttemii 
but  it  is  an  o{>en  quoatioii  whether  they  can  bold  their  own, 
oven  iu  the  favourable  localities  where  they  are  already 
established- 
No  ono  noorl  ask,  in  face  of  tbe.-<e  facte,  whether  electrio 
traction  is  pnioticahli!  or  succeasful,  but  rather  sucli  que^ 
tiona  IIS  thew  :  How  eiTioient  is  it  t  What  i^  its  find  ooat, 
eom)hii-od  with  bonw  or  cable  traction  )  llow  do  ita 
running  expenses  and  re|)airs  compiure  with  these  t  What 
irnulcs  and  curvoi^  can  safely  and  economically  be  taken  1 
What  Bcddcnta  is  it  liable  to,  and  bow  can  they  be  pre- 
vontcri  i  What  arc  the  conditions  of  etiicient  and  econo- 
mical running  1  It  was  (or  tho  pHrjwae  ol  attempting  to 
answer  some  of  these  ribil  qiiostiuns  that  the  present 
iurestigatioti  baa  beeo  carriecl  on. 

■  Krom  tbv  BMrimJ  WarU  [N«w  Verk}. 


To  obtain  thoroitghly  practical  rasults  anplicahia  tn  the 
everyday  workiiiR  of  an  electric  Lnunway  1  luvo  not  coii- 
t-eniwl  mysolf  with  thi'orelica,!  luutor  tt-als  and  curves 
tiicb  as  are  iletailed  in  Mr,  SiH-agiic'a  iiuw-  fnnirtiM  impcr 
oil  his  Richtnoii*!  ru»i3,  Imt  huvu  cuntiiietl  inyaeK  ijiiiU' 
ctuscly  to  uctuul  car  tcst«  «(  [loivcr  ikiul  cfBcioticy,  luiil  to 
the  uvitleiice  of  the  amnwtep  and  the  indicntor  diiigmni 
at  the  power  ttation.  I  rio  not  at  all  iindorr&to  the  value 
iLiiJ  imiKirtanco  of  thu  a-bovc-mcntininxl  theoretical  ciin-cs, 
liiit  that  grtiuitd  wss  so  thoroiijihly  covered  in  the  papor 
in  (jncstioii  that  a  repetition  is  needles.  Fiirthermoi-e, 
the  inan  whti  cuntoinplate-''  ixiltiii;;  his  munoy  into  an 
electric  roiid  (W>b  not  [mrticuUrly  care  alwnt  the  chmuc- 
tcriatic  of  the  motor  naod,  but  he  <locR  wmit  to  know  how 
nnicb  jiowcr  inii<tt  be  (JcvcIo[hm)  on  his  cans  ^t^vr  much  cuui 
ha  nnist  liurn  al  the  power  st.iti<>ii  Ui  obkiin  it.  what 
efficioBcy  he  may  expect  f  i  om  the  system,  what  arc  ita  wonk 
[joints,  and  how  they  may  lie  Ktrcni^thcncd. 

Through  the  kindiitias  of  Mr.  Hawujr,  siijierinUtndent  of 
La  Fajotte  (Ind.)  Street  Kailway,  every  facility  hn«  l>ecn 
alfordcd  mo  for  tniiking  a  tbor«>uj^h  and  detJiiletl  t«Bt  of  the 
road,  and  »iich  of  the  results  as  may  |iro|rcrly  \>c  jniMishctl 
are  recordeil  in  this  paper,  only  sm?h  ileta'ila  an  <tin>i'tly 
Concern  the  private  Imsineaa  of  tnflcompany  Iwinj;  omitted, 

Befoto  taking  up  or  discussing  these  oviimTiienUd  rvxiilts, 
I  puriMiBfl  fiinsidcnny  the  general  coriditions  under  which 
eleclnc  roads  must  opemto,  the  ;ioncrdl  ditficuliioa  to  lio 
mot,  and  tho  rcWions  of  this  mctho<l  of  rapid  irjiinii  Lo 
those  with  which  it  has  to  compete.  There  aro  many 
re^iuirements  for  6tre«t  railway  work  wbicli  are  not  mot 
with  in  iiny  other  kind  of  traction.  For  most  of  these  the 
electi'ii-  motor  is  adminilily  adapted,  while  for  a  few  it  h 
not.  Consider,  then,  the  conditionn  to  bo  mot  in  street  nil- 
way  work  and  the  propci'tics  that  a  motor  of  any  kind  raiLst 
have  to  be  thoroughly  nuited  to  these  conditions. 

I.  Tu  moot  pithlic  convenience,  a  tramway  line  nmst  in 
nearly  every  ca&e  run  through  the  moat  froqncntod  hiisi- 

'Heaa  streets  of  a  town,  and  uut.<ide  the  hiisiness  portion 
must  [lass  through,  or  very  tieiu*  to,  the  thickly  populated 
residence  streeta  and  on  to  the  larger  suhiirbs.  It.  there 
fore,  is  generally  not.  at  liherly  l«  pick  out  a  route  of  the 
easiest  giadei*  and  curves,  but  must  Iw  able  to  sumioiint 
quite  severe  grades  poadiiy,  and  take  without  much  danger 
of  (lorailniont  any  cnrvea  that  the  stroeta  retjiiii'c,  aorac- 
timcs  of  radii  Kirely  aliove  20  feet> 

•J.  It   shunld   ho   Lhoifnighiy    i<oliabIe — i.f.,    track    and 

[  EDOtor  system  should  be  so  cnnstnicted  that  the  aystom  will 
be  of  (017  little  dunecr,  fii-at,  of  a  complete  breikdown, 
interrupting  tiavel  throughont  the  Hno,  and,  aeeond,  of 
local  accident))  tnflieient  to  pile  up  cars  at  any  purtieular 
point. 

3.  It  should  have  ii  considerablo  (loxibility  in  the 
matliT  of  B]>o(yi.  In  any  line  where  tho  cars  nui  on  any- 
tliiiij.' like  a  li:xeid  nchedulc,  aa  ivill  always  be  the  ensn  in 
anything  cxtcpt  the  very  lai-gesl  liniw,  thev  must  be  ablo 
to  make  up  loat  time  within  rouonable  limits  in  cuae  of  a 
trifling  accident,  or  lunwimlly  frcciuont  ato|»s.  For  this 
reason  the  tiiaximnni  s|>ucd  should  t>c  considerable. 

4.  It  must  be  ablo  tu  stop  and  start  (|iiickly  and  cosily. 
Running  through  crowded  Btrect=<  ind  liable  al  any  moment 
to  finil  lU  tracks  ltlocke*3,  the  only  security  ntrainst  sorioiLs 
and  frequent  aeddent  is  in  the  ability  to  atop  tjnickly,  even 
when  ninnJng  at  full  speed.  I-kay  ami  t[Uick  stJirtiog,  too, 
is  quite  necessary,  since  so  much  of  the  ninriing  time  is 
taken  up  in  just  thinwny, 

5.  Track  and  motor  syslom  should  be  of  such  a  kind  ax 
will  caiKC  the  minimtim  .amount  of  obstruction  to  the 
BtrootH  and  annoyance  to  the  tni.veliing  public  For  this 
reiisons  the  rails  are  very  low  and  unobtrusive,  consequently 
8omewhat  loss  secure.  Since  most  of  the  iraflie  i*,  ^nd  will 
e.iitiuuc  to  be  earned  on  by  means  of  hoi-aos,  itny  nystoin 
that  renders  it  HiHicult  or  dangerous  lu  drive  in  the  same 
Htreot  is  o]ien  to  objection. 

6.  The  motor  system  shouU  be  tolerably  aileut,  and  of 
EUcb  a  kin<l  hh  not  to  prove  a  nuiuince  to  the  streeu 
through  which  it  pisses.  This  condition,  and  tht;  lust 
practically,  pruclude  the  use  of  anything  like  the  mu.%1 
atoiim  inotortf,  except  in  tlio  run:  cases  whore  the  tine  uin 
he  curried  through  unfretjuented  HtreetA. 

7.  It  must  he  so  arranged  as  to  moetreadily  the  domtnds 


of  an  unusual  erowd  at  soidq  one  point.  It  fre^nently 
happens  that  nio»t  of  the  cars  of  a  system  must  be  atarttd 
under  nearly  full  load  within  a  few  minutes.  This  is 
specially  tnio  of  lines  connecting  with  suhiirhs,  where  the 
traffic  is  likely  to  be  very  uneven. 

With  all  this,  any  tramway  system  must  \k  tolerably 
ei^onumical  in  ojioratJOQ,  ftiid  it^  fir«t  cost  must  not  be 
pi'ohihiti\'o. 

These  condilioiia  cover  most  ol  the  [lointa  in  atroet  rail- 
way work,  although  in  spcciid  cases  they  may  be  consid- 
erablj' modified.  To  meet  those  rcquiremonts  all  sorts  of 
dovicob  hare  been  bitju^ht  out.  Of  course,  the  use  of 
horses  is  the  priiicitjal  niotliod  nvtin  now.  Next  in  onlor 
come  those  motor  systems  which  are  modifietitionH  of  the 
onliiiiuy  locomotive;  then  the  cable  tmction  syetoms,  and 
finally  the  various  electric  systems.  We  have  no  concern 
here  with  the  second  class  of  motors  aliove  mentioned ; 
they  occasionally  sen-e  a  useful  pnriwsc,  but  for  every- 
day use  in  crowded  stroeti  they  have  itcen  adjudged  by 
common  consent  u  nuifianco. 

Taking,  then,  the  throe  systems  in  extensivo  n»o,  let  iis 
ace  wherein  they  do  or  do  not  fulfil  tho  above  conditions, 
specially  seeking  out  the  weak  points  and  dil^icnltios  of  the 
electric  aystems. 

8o  fur  ax  grades  are  concerned,  the  cable  aystem  Mnly 
t;ikes  fir«t  miik,  for  itj4  power  nt  hill -climbing  is  limited 


only  by  the  power  of  tho  gi'in  and  tho  tensile  strength  of 
the  cable,     The  yrip  in  uauilly   of  tho  toggle  joint  for 
and  consequently,  if  necessary,  a  cable  car  can  be  made 
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the  cable.  The  yrip  is  uauLilly  of  tho  toggle  joint  form, 
y,  if  necessary,  a  cable  car  can  be  made  to 
take  a  gride  practicable  fur  nothing  also  except  a  cog- 
wheel road.  Of  course,  such  excessive  grades  are  neither 
desirable  nor  ecoiioniicAl.  but  now  and  then  they  are  almost 
nnnvuidablo.  >Shaqi  curves  can,  of  course,  be  employed  on 
a  ciblo  system,  but  with  disastrous  eflfoct  on  tho  life  o(  the 
oable  and  the  etiicieiicy  of  the  system.  The  wear  aod  t«ar 
on  a  cablet  with  many  curves  is  vary  severe. 

With  horses  very  Bt«ci)  Kmdu«  are  exceedingly  objection- 
able, hut  by  the  aid  of  liill  Lorsca  can  be  taken,  except  in 
slippery  weather.  At  bast,  horses  are  far  inferior  to  the 
ctble  »y*tem  for  gi-ade  work,  though  a  howo  car  can  safely 
Hike  a  curve  thai  nothing  etso  can,  for  the  horses  tend  to 
guide  and  pull  around  the  head  ojf  the  car,  while  in  any 
motor  system  there  is  a  ceitain  tendency  to  jum]>tbe  track, 
even  in  spite  of  ^iiard  mik 

With  electric  roads  tho  case  is  quite  diflTerent.  The 
motor  cars  depend  on  adhesion  alone  for  htll-elimbing, 
[iimI  beyoiul  a  oortaiii  ftoint  adhesion  faih.  In  such  a  car, 
however,  the  whole  weight  of  car  and  contents  roaM 
directly  ujwij  the  driving  wheels  in  most  cases,  and  consB- 
qucntly  theoretically  the  posHihlc  grade  per  cenL  should 
lio  nnmcrioally  equal  to  the  coetlicieiit  of  .idhcaion.  This 
cjin  hardly  be  oHtiinntorl  exactly  oxco[>t  by  experiment  in  a 
given  case,  and  iitroot  vtar  tracks  are  generally  not  carefully 
enough  laid  tn  give  good  rcflnlt^.  Tlie  data  obtaiDSble^ 
however,  would  assign  KonieLhin{'  like  20  per  cent,  aa  the 
mnxininm  practicable  grado,  ana  the  real  limit  probably 
lioa  below  this.  As  to  the  evidence  ofToretl  by  actiul  exfie- 
rionco  nndoi-  wonting  conditioii-s,  it  is  certain  that  with 
projier  carp  of  tho  track  grades  as  high  as  400ft.  per  mile 
aui  be  oi>erate<i  with  cniiro  success.  This  pi-cstipposesthat 
the  rails  arc  kept  in  gooil  onlor,  and  clear  of  alcot  and 
snow.  With  e.xtra  vigilance  in  this  resjiect,  aided  now  and 
then  by  a  tittle  sand,  I  think  it  would  >)e  feasible  to  take 
giadcfi  of  500ft.  per  mile  if  necessary.  Above  a,  10  per 
cent  grade  the  case  is  rather  precarious  when  wo  constder 
the  clfect  of  rough  weather.  Occasional  grades  of  creater 
(litch  may  1>e  Uikoii  if  they  arc  not  too  long  and  conditions 
are  favbtuablc.  As  to  curves,  the  electric  roads  aro  practi- 
caily  unUmited,  butcurvcii  on  grade  are  particularly  uode< 
sirable,aiid  inany  case  the  speed  should  be  reduced  and  the 
truck  well  ttnpplied  witii  guard  r^ils.  >Savo  on  a  st«ep  grade 
there  is  no  likelihood  of  trouble. 

As  regards  reliubiiity,  one  may  divide  the  rarioiifl  systems 
into  two  general  ctaasea— those  in  which  tiach  car  IS  an 
indeitendent  unit,  and  those  where  all  the  cars  have  a 
common  source  of  power.  The  former  cLuts  comprises 
horses  and  the  electrical  acciunulator  svsteni ;  the  Ialt«r, 
cables,  and  all  other  modifications  of  electric  tntctioii. 
All  traction  systems  are  liable  to  ouciu;ioiml  local  nmbaps, 
but  a  genoral  breakdown  is  very  improbable  in  the  first 
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e^asB,  wbile  jn  the  second  it  is  likoly  nnv  and  thon  to 
otcur.  Til  the  cable  sypteni  thin  is  most,  likely  to  l»e 
causmI  tiy  breakage  of  the  ciUe  it«olf,  cither  aa  a  nhote 
or  in  [Hirt — i.r.,  ttie  «iiu]ij>iiig  uf  uiiu  ot'  more  stramli.  In 
the  fi»^<ii-  QAM  the  B^stem  ia  parulyHctl  until  Uiu  ctiblc 
can  be  re)>alred,  a  penoi)  usually  of  sevcml  hmirs  :  while 
if  the  truiible  comes  from  ii  hmki'ii  <itmiul  or  two,  the 
looM  wire  can  he  cleared  away  in  »  (cw  initiiite»  aiul  tlie 
cable  nin  until  Hto[i|)al  for  the  night,  when  a  new  strund 
CAR  be  insertetl. 

With  the  lisiul  olfictrical  ystcinB  u  general  9top[Kigo, 

ipt  in  very  rare  casea,  iH  duo  tn  u  f>in^le  caiiitc,  a  neriona 

drctiit  at  wine  point  nn  the  tine.     The  wiring  Is 

iiallv  armn^od  sa  timt  ii  broken  wiru,iuiily  from  the  cnn- 
t3>:t-wiro,  c^iues  no  ncrious  trouble,  anil  ev«ii  if  the  contact- 
wire  break*,  only  n  short  »fx;tion  of  tr.ick  is  thrown  ont  ot 
MTTicOL  If  :t  Imd  Rhort  circuit  ooi'ur*,  tinwovi^r,  it  nisiy 
'b»eoiue  ne<»S8iiry  to  shut  ilown  thi.'  entire  lino.  But  siuli 
an  iicctilenl  can  he  lomctLieil  iiliiiQiit.  iis  <)iH)n  as  the  streiie  i»f 
it  cm  lie  reai^herl,  und  ii  broken  win  in  very  uin^ily 
mended  KlcianVid  romls  :ire,  hrtwover,  *|iiite  li«li!e  to 
minor  acnilciits  U>  single  curs.  Brushes  will  turn,  tmlleys 
will  come  i>fT,  gears  M-ill  occasionally  break,  field-coili  will 
AOW  u)d  then  biirn  nnt  and  local  Hhoit  circnitu  oeein'. 
Uoel  of  thtve  mishuixi  imii  he  coun  romcdied,  uiid  nutii  fow 
of  tbem  averted  by  a  vi^^iluiit  svstem  uf  cur  and  lin^ 
inspeetion.  In  fact,  I  think  it  waiikl  be  qiiito  safe  to  !«iy 
that  tbrce-foilithn  ol  tho^a  local  iu^oidentit  can  ami  i;honld 
bo  pro  vented. 

Great  power  of  varying  speed  is  one  of  the  characteristic 
advantages  of  the  elcctriiial  systemi.  The  sjioed  may 
ratline  from  four  ur  live,  tu  liflueit  miles  )iur  buur,  at  nill. 
each  car  beiii|j  scparutciv  driven  and  cuiitrullcd.  As  (be 
nnlitiary  nuiniii^  s[jee<f  is  curiBrderitbly  beluvr  the  maxi 
mum,  tniiiis  can  be  niittlc  iin  nnile  re^idily,  und  the  »^K.-e<l 
lowcrcl  very  uiitch  in  crowdeil  Hlrect^  withoiil  ii^orting  t^> 
stopa  .ind  strnts.  llftne  carH  pusi^oxii  Kuiriuthtng  uf  the  hiiiiio 
floxibility,  but  their  mn.\imnm  i|>eod  is  ?o  low  that  with 
motlwn  nccis  for  i.tpi'l  lr.in.sit  the  hoi>4e  car  mnat  evetitn- 
ally  di&a{>iie.ir.  As  is  well  Itnonn,  c^ble  roiids  work 
virtitally  at  a  lixoil  maximutn  <(poo<l  -ind  r^n  only  slow 
ilown  by  letting  ^o  the  cilble. 

The  uin«  i|it:ilit.ic«  that  give  an  electric  car  a  widely 
varying  ninf^u  of  k|ic».h1  f^ivc  it  aUo  the  jmiwo'  of  aUnm^ 
very  .iiiioothiy  and  Oil sily,  In  thi«  rc«j>cet  it  is  docidc<lly 
luperiur  to  the  calilu  raix,  which,  ulthoHL^h  they  van  lie 
made  to  sUirt  with  toleiable  e..i3c,  ujinally  *Ui  nut.  In 
addition,  the  cicclrif  c:ir  posseRiieM  nu  alnioRt  nnii|Ue  power 
of  ttto|ipiii^  smblcnty  in  cmc  'tf  need.  In  <i  ijcowdud  street, 
it  not  iiifre(|nenlly  liajuwiis  that  man  or  l»caat  slips  ilirectly 
ill  fwnt  of  a  ni'ivin^  car.  With  horses  or  ciliie  many 
accidents  have  rcanllcd.  With  the  electric  car,  liowever. 
the  cjscs  woiibl  Ir!  txceetlinjily  rare  in  which  a  pmni|)t 
r&venuU  of  the  nmtoi-s  wonhl  nut  avori  such  a  losnlt,  (or 
if  there  14  nceil,  <iii  eloi^ti-ic  lar  nt  (ntl  speed  may  lie  stop[>«(l 
within  its  lcni;Ui.  I  have  sc&i  a  hortfe  fall  on  the  ti-ack 
witliin  X  few  feet  of  a  car  at  ordinary  ^peeil,  und  the  car 
brought  to  a  <ctaiidsLill  without  touching  liiin.  ;\  m;iit 
buB  bcc[i  kiiu(;kcd  ilowji  l>y  the  daehboArd  uiid  the  car 
stoinmd  before  the  whucU  reached  bicn  Of  course,  Huch 
fliuiuen  sLopp:i]^e  is  only  attempted  in  cise  of  dire  neeesdty, 
but  vrheti  that  necoeftily  comcR  it  can  be  and  i<i  done. 

So  f ar  aa  track  is  concerned,  all  tramway  systeniK  have 
ftbotit  the  samo  rcfnirement^.  In  the  v-iim  ul  all  motor 
CATS  of  whatever  kin<l  tbeie  it«  ntoru  oi-  le^ta  trouble  ffoni 
frightening  horeea,  and,  for  a  lime  at  least,  making  the 
streets  dangemns  to  drive  upon.  Kvcry  place  in  which 
a  motor  b)-Htem  La»  t>eon  staitad  can  show  a  rcconl  |Of  a 
mther  serious  kind.  It  ia  certainly  an  im|>ortant  con- 
iratiori.       Horses,    however,    soon      become     iiawl    to 

\n   and   the   main   ditficidty  is    only  terafkorary.     But 

in  oveifavud  electric  systems,  and  all  usin^  the  nit  aa  a 
[«rt  o(  the  ciivuii,  are  especially  likely  to  scare  bomoB  on 
aocoant  of  the  fre<(uent  thmheK  from  trolley  or  rails,  or 
fjlaxinjcat  the  bnisheB.  1  have  kn'<wri  horitiM  tiippoaed  to 
\ie  thoroiivhly  used  to  electric  ci.rf  tu  bocoine  trighteuad 
at  u  brilliant  lltudi  and  shy  at  the  cais  for  some  time 
afterwaixls,  even  dodginy  'one  dmwti  by  n  couple  of 
{niioccnt  miilcs.  Viiut  proper  care  of  line  and  tntck, 
tho  lltuhin]^  can   be  much  diminifehed,  however,  and  with 


core  the  diffieiitty  is  not  at  all  m  Mrions  as  might  at  first 
appear. 

As  rc^ijards  ikiIrc,  electric  and  cable  cars  are  at  preteDfeJ 
not  widely  dilTercnt.     In  tho  olcctrie  systems  the  incoesant' 
^irindini;  of  the  cable  all  along  tho   line   is  aliaont,  but  the 
noi.se  of  the  gearing  is    ofton    considerable,   jiartJcnlarly 
after  it  becomes  worn.    At  present,  gearing  seems  the  moRt 
feasible  method  of  reducing  the  speed  of  the  motors,  but 
except  when  new,  it  is  far  from  siIcnL     The  noise,  how 
over,  of  either  c:tble  or  electric  cars  is  not  so  great  as  to 
constiiute  a  valid  objection  to  their  uw. 

With  u  pro|wr  plunt,  any  of  the  electi'ic  systoms  can 
handle  traffic  masAod  at  one  jmint  in  a  way  that  leaves 
little  t"  be  doaircd. 

tT"  hr  aitUiuMil.) 


REPRESENTATIVES    AT    PARIS. 


The  following  is  .1  list  of  Englishmen  and  Americans 
representing  electrical  e^ihibitji  at  the  Paris  Exhibition.  Wo 
>hall  be  piciiscd  tomid  utheiii  not  here  included  If  they 
will  forwanl  their  names  and  uiMresses  by  wiiting  the 
piuticuLarB  nf  the  exhibits  they  representor  are  cmpToyod 
upon  : 

KNfJtJSII. 

K.  RCromptonaiiH     •!.    A.     lierly    (i-cpresentiitive),    40, 
L'o.,  Limited.  Aveinie  ilc  Siiffren,  Paris, 

X.    Gossolin,    in    charge    of     itaiiil, 
liritihh  Section,  ditto. 
tWrunti  elmiI  Co.  R,    liloxhsim,  in  charge    ot    Korranti 

eKhibit,    I'ont  D'-Iemi,  £x{ioeitton, 
or  i*,  Una  dii  i'ont  du  Jour,  Aut«uil, 
near  Paris. 
Uliiis  A.  Tinimls        K.   W.  iCetley,  13,  Bmdevard  Saiot 

tJeninin. 
Eastern   Telegraph     H.  Thomas,   Hi>tel  Burgundy,  «.  Rue 

Coniiwny  DuphoU 

Paterson  A  (.'f)0(wr     H.  Aylnior,    nritish    Section,    Palais 

dflH  Miichirie». 
Muyliehl  antl  Co.  ditto  ditto 

Klliott  Bros.  dibU)  ditto 

(ilnbcKloctrical  Kn- 
gineeiing    Com- 
pany ditto  ilitto 
havis  &  'Hmmins, 
Liinittitl                        ditto  ditto 

AUKKIKAN. 

T.  A.  WiwiH,  New     Ocricral    manager,   W.    J.    Ilammur, 
.'or«cy,  I'.S.  Kdiflon  Jixhibit.  Aniencan  Section, 

PikiA  des  Machines. 
Ilraughtttnian    and    assistiiit,    It.    F. 
Oulciinlt,  ilitlo. 
Thomson  ■  Hotnton     Ueneral  .\gont  for  l'Jiroi«,.I.F.Mflech, 
Ca,Bo«W)n,Mas8.         American      Section,      I^slaia      i\w 
V.ii.  Mikchines  ,  ami  Hamburg, 

(lenenU  biuiinats  agent  at  the  ICxhibi- 

tion,  K-  Tliiiinaucr. 
Kloctrician  in  charge,  F.  .1.  rai-aous. 
Welding  Deisiilraeut,  A.  S.  Oarfield,^ 

12,  Avenue  U'Antin. 
Ucpreacnttttive    for    Fraiicc,    Victoi 
Popp,     CtmiiKignic    Pariaiemie    dt 
I'Air  Comprmit'-,  Ii,  ICiie    Fnniche- 
Coitiu-. 

In  charge  of    Widevanl    lighting    in 
Paris;  U.  .1.  Melms,  105,  Roulevard 
Margenta. 
lldalor       Klectric     A.  Oraiier,  secretriry  to  the  cumpany 
Light    Co.,    Hi.        aod   agent   for    Kuroftc,  Amcrioin 
Louis,  Mo.,  VJS.        Section  ;  or  1,  Avenue  MoiiUigne. 
Elmer   A.  Slurry,     I{«pposenUtive,  John    F.     Kingswill, 
Chicago,  1 1. S.  Box    100.    American    Section;    or 

7,  pRKsage  Bosquet. 

Swiss 

h.  V.  Jackaon,  Kmplaeement  d'OvrIi- 
kon.  Section  Suino. 


Ocrlikuti  Woi-k& 


Hmmi    H  Verity  and  Son*'  Lorto  Blwuolisr  tor  Id  UghU  In  llie  VencltDn  RMta,  aollMrn  ttcaUimnt 
Lcndon— Wroivht  Brus  uid  tacuacM  In  Imltttlon  ol  Huteii  vtM. 
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CONCERNING  PATENTS. 

One  of  ibe  miHit  tlifticult  things  for  business 
linmaTiity  is  to  b©  perfectly  just  when  the  quaation 
uiidi^r  cousielei'ation  is  couuectcd  with  patents. 
There  arc  so  lutiuy  phases  to  this  pateuc  questiou, 
and  they  are  so  interdepeiiilunt,  that  it  is  almost 
imposaihle  to  consider  siugly  any  one  of  them.  A 
careful  investigation  of  pitients,  and  especially  of 
patent  casea,  will  show  that  in  almost  every  case  the 
^erm  of  the  commercially  worked  patent  can  bo 
found  in  papei-e  or  previous  but  xmworked  patents. 
Frequently  a  patenting  expert  patents  what  is  to  him 
merely  an  expression  destitutt;  of  tangible  reality — 
that  is,  the  patentee  has  no  real  gi-asp  of  the  ground 
covered  by  the  verbal  expresiiioii  in  his  specitication, 
nor  has  the  idea  expressed  been  tested  by  means  of 
a  model  for  its  utility,  nor  is  there  ouy  intention  of 
BO  testing  it.  Years  pass  by,  other  iuventors  arise, 
new  developments  are  wtudied,  knowledge  progresses, 
and  machines  oi'e  made  which  depend  in  some  way 
or  other  upon  the  pniiciple  embodied  more  or  less 
ignorantly  in  the  veibiago  of  the  older  patentee. 

One  of  the  hr&t  results  of  the  successful  introdtic- 
tiou  of  a  new  piece  of  apparatus,  and  especially  if  it 
be  patented,  is  the  stirring  up  of  the  envy  and 
hatred,  not  of  every  other  member  engaged  in  the 
industry,  bat  of  every  man  who,  because  of  the 
proininence  given  to  the  particular  industry  by  the 
new  departure,  wishes  to  cuter  the  industry  and  to 
manufgkcture,  use,  and  sell  the  apparatus  which  has 
led  to  the  increased  activity.  These  new  men 
entering  the  industry, knowing  tittle  of  its  technicali- 
ties, are  aggrieved  becaune  th(>ir  crude  etTorla  lead 
to  the  design  of  something  which  they  arc  prevented 
from  selling,  being  infringements  of  some  prior 
patent.  These  arc  the  men  who,  in  the  electrical 
industry,  have  given  no  proof  of  initiatory  powers, 
but  are  qui^  capable  of  taking  somebody  else's 
machine,  modifying  it  slightly,  and  caUing  the 
modification  a  new  invention.  The  whole  sj-stcm  of 
patent,  laws  seems  to  bo  desperately  weak,  and 
civilised  society  a  funny  concern,  when  in  many 
instances  those  who  have  least  claim  to  originality 
are  just  thuse  who  make  the  most  profit  out  of  a 
new  introduction.  To  illustrate  what  wo  have  to 
say  by  means  of  concrete  e.\amplea  would  probably 
land  us  with  a  dozen  libel  suits,  but  it  is  easy  for  the 
reader  to  supply  hi»  own  esamplefe.  It  will  please 
him  and  hurt  nobody.  There  are  two  classes  of 
men  eonncoted  with  patents  whose  work  is  of  world- 
wide benefit — wo  refer  to  original  inventors,  and  to 
business  men  who  make  the  inventions  practical. 
The  original  inventor  seldom  produces  an  apparatus 
that  is  at  once  of  commercial  value.  The  germ  is 
there,  but  ii  must  be  placed  in  other  hands  to 
develop.  Mliich  of  these  two  classes  is  the  greater 
l>cuofactor  to  the  htmiau  race  it  is  difhcult  to  say : 
both  are  required,  both  ahoold  be  considered.     It  is, 


perhaps,  <]«ite  03  harci  to  convince  fhe  world  tliat  it 
wants  aometlitD^,  as  it  is  to  iiivenl  sonielbiiif^,  iLat 
tbe  world  may,  when  property  cdacated,  lind 
absolutely  ueceasary. 

There  seeius  to  be  a  weak  point  in  alt  patent 
laws  which  admits  uf  an  improver  reaping  as  great 
or  greater  rewards  than  the  origiutit  inventor.  lu 
fact,  Rs  we  have  previonsly  suggested,  the  real  in- 
ventor has  more  frequently  than  not  lu  be  satisfied 
with  seeing  improvers  get  the  money  which  lie,  in 
justice,  ought  to  receive.  AUuoat  every  mwi  is  of 
the  same  mind  as  Cawthorn,  who 

hiul  t>n«e  A  mind  to  tix 
Uti  carau«<  in  »  cuach  and  sis. 
And  livu  if  liis  Mtato  would  boar  it 
On  tuTTie,  iTtotiinB.  and  dsrat. 

Hence  the  improver  is  always  studying  what  new 
thing  he  can  take  up,  ctiange  the  »ize  of  a  f^crew  or 
the  shape  of  a  nut,  obtain  a  patent  as  if  hid  work 
watj  original,  sell  to  the  public,  and  live  happy  ever 
after.  Four  classes  connected  with  patents  have 
now  been  referred  to  :  (t)  The  real  patentee  or 
origiusbl  inventor,  ('2)  the  business  man  who  deals 
commercially  with  the  things  patented,  (II)  the 
professional  paUmtee  or  producer  of  lishiug  npecifi- 
cations,  whose  ideas  are  crude  and  unproductive, 
but  sometimes  sufUcienUy  cauiprehenmve  to  obtain 
R  royalty  from  a  practical  inventor  quite  innocent  of 
plagiarism,  and  (4)  the  improver,  who  never  reaJly 
invents  but  only  impmvirN.  Putting  aside  tin' 
commercial  nmn.  the  others  a.ve  treated  alike 
by  the  present  system,  and  yet  it  can  hardly  ha 
contended  that  the  work  of  each  possesses  similar 
value,  It  may  bo  impossible  to  legally  make  a 
distinction.  Yet  surely  the  inventors  who  really 
open  up  a  new  industrial  branch  of  maiuiractiire 
should  take  a  different  position,  as  patentees,  to  the 
thousand  and  one  improvers  vvlio  hiivt-  followed  with 
spPcificntionK.  We  do  not  for  a  moment  deny  tlie 
value  of  the  improver — the  only  class  mentioned  with 
which  we  have  little  sympathy  is  that  of  the  fishing 
patentee  whose  patents  are  never  worked,  and  only 
stand  as  stmuhling- blocks  to  workers.  Without  tin; 
improver  many  an  invention  would  remain  almost 
valueless,  and  the  only  difficulty  in  apportioning  his 
potiition,  results  from  being  unable  tii  determine 
what  improvements  the  real  inventor  would  natur- 
ally make  when  his  dwiigns  were  manufactured  and 
used.  Perhaps  our  meaning  is  not  tjuite  clear. 
Aac^umc  an  invention  patenlud  and  the  specification 
published.  A  hundred  minds  are  turned  to  the 
study  of  the  apparatus,  and  it  is  strange  if  some  of 
these  do  not  see  the  way  to  some  modifications  which 
will  improve  the  apparatus.  Given  the  invention, 
many  who  could  not  have  invented  can  improve. 
Patenting  the  improvement  often  cuts  out  the 
original  inventor,  and  leads  to  litigation.  In  the 
electrical  world  the  lawyers  have  probably  made, 
next  to  company  promoters,  the  greatest  sums  out 


of  patents  daring  the  last  ten  years,  and  we  fancy 
most  of  the  litigation  has  been  between  inventors 
and  improvers.  We  refrain  from  attempting  a  moral, 
and  are  content  with  pointing  to  the  situation,  wfatcfa, 
to  say  the  least,  is  eminently  unsatinfactory. 


ELECTROLYSIS  OP  BISMUTH  SALTS. 

»V    AUKXANHKIl  w,vrv, 

III  ^ulccliiig  hisiiiiuli  iM  a  tiiihject  ftyr  electrolytic  invotiti- 
gittioii  I  waa  desirous,  while  ilettrmintng  the  Ijehnvioiir  of 
it«  aalts  uiidt,')-  the  inHueiit'c  of  tlie  cun-ent,  to  ascertain 
whit'li  of  the  ludu  of  bi^^mulh,  nlorir,  or  in  combiiiatiou 
ivith  other  BulMtULt )(;&§,  wutild  Ijo  iiiuet  siiitulilii  for  |tro|)aniig 
dai>osiLiiiji;  sohittons  for  coating  niebiU  with  biamulb  for 
iwefii!  imrjKiws  in  the  iift«.  It  Eiw  beau  my  einlcavoiir,  iw 
ox|irx.'K>iod  ill  foniier  [Opel's,  to  jMiiiit  uuL  Ui  eloutro-pUterK 
thit  iniuiy  ploiutiij^  ort'octa  may  I>e  proJucod  in  art-tnctal 
work  by  ctKiting  varioiui  |)artH  of  vtci  object  with  ruotals  of 
dilTereiit  »badett  of  colour,  and  amongst  theite  liismuth 
should  uartaiiily  hold  -d.  phire;  the  ugrooiibiti  pink  tint  of 
tho  metal  would,  [  think,  render  it  ii  plotising  contrast  to 
otlier  surface!)  in  piece!)  of  nrnameuLiu  hntviwork,  such  as 
gnselierw  aiid  ele«trolier«,  for  example.  Althoujfh  btcmuth 
it  A  dcurijr  m«tiil  thAii  cither  nickel  or  cobttit,  it  must 
not  l>c  f« ►rgotltn  that  only  a.  very  small  qiiatibity  of  the 
meul  wonid  he  required  to  be  fleiwMtcd,  ainee  ita  iiLility 
would  dejiRtui  chietly  tijton  its  colour,  luid  u*  tho  biamiith- 
pUt«d  (iiirfuci:.-^  could  readily  bo  protected  byu  thin  cuuting 
of  coluiirlu&s  Ucijucr,  tlicrL-  would  bo  no  noceaaiU'  tor  the 
<lt;jH)8il  to  be  sloitttii*  than  a  fairly  good  lilm.  To  dojiosit 
bismtllli  from  the  sultitions  wbicb  iirv  iiiu«t  ^uitible  for 
[iriictiiciil  iippliLiition,  iitid  lo  tvbicb  iiLlvrUiori  vril)  bedniwii, 
a  weak  cuneni  oidy  U  reipiirBd,  and  tho  dopositud  mutal 
may  bo  i*etidercd  juliicieutly  bright  by  means  of  light 
scmt(;li-brii.-<hiiig,  with  bniebcH  of  very  fine  win-,  moistened 
by  ii  continuous  flow  ot  bo«r-arid-«'at«r — aboat  otjual  part» 
<it  eact. 

1.  .■trill  S'llj/luttt  of  f'ifiitiith  {,'iitprf.<at//Jiul'-J.  A  soluUori 
was  foi'iiicti  by  livatin^  [lotvdci-ed  bi^tniuth  iii  strong 
liulpbnrir  iiciil.  Tho  MoIuLion  ihiiB  obtained  urus  i*ourod 
into  water,  and  .dtar allowing  tho  whibo  aubsulpfaatc  formed 
to  ilapo-iit,  l.he  clear  liipmi.  coriMifttinj;  o(  sii[iersulphiibG  of 
bismuth  in  w;iujr,  wms  «lei;trulyMHi  witb  (.be  ciurent  from 
:i  Kinglti  «raalt  Hanicll  Kitten,  <t  pinte  of  bismuth  b«infj; 
iHod  for  thu  positive  cloctiode,  ;iiid  n  cle.in  »trip  of  brase 
3in.  by  I  in.  for  the  catbi^le.  SiKiri  aflei  the  latter  |ilat«  wsh 
immoissd  in  the  lialh  it  rvceivod  11  fdaliny  of  btitiiuith  of 
Liie  clmi'iictcri^tic  jiiiikii^b  loIqui,  bnt  tho  do|x»tit  turned  a 
dnll  black  colour  after  idwnl  one  mimitc's  immeniioii.  Tho 
plate  wait  then  cleunn),  and  -.t  siniiller  nnntio  .lurfoco 
expnaed,  when  on  rciminciTiii^  the  pl-itc  it  received  m 
fiit'thur  dopostt  of  MictJil  inoref^rudiully,  and  the  bUickeiiing 
of  the  ulutc  did  nut  nccnr  ro  rjnickly  us  l>eforo.  It  was  now 
deemed  adviiuiblo  to  furtUor  dilute  thti  goltitinn  with  wntei, 
when  tho  lilio»  »iil>Hc>|Uutilly  obt^iincd  sumewbat  ioiprorcd; 
but  siiKx  ibv  pluti:  lant  iutrotlnctid  still  tiirnuil  black  ul  the 
etlytfs,  it  WM  r<JBolved,  with  a  view  to  Heciire  a  reguline 
deposit,  to  gra<bully  add  a  solution  of  sulphate  of  potassu. 

2.  Siii^thiti:"  nf  JiUmMlh  mul  y'o(fl,\«i,— To  the  iilxive  solu- 
tion vrxA  add«il,  tt  little  at  u  time,  a  etixtng  solution 
of  snlpbutc  of  jHttuah.  jind  it  Wilh  nobicnl  thai  oven 
trlieii  only  a  mnall  <jimntity  of  this  .ia!t  h.id  lieeti  intro- 
duced tbi)  ineUd  dejiosited  in  u  hotter  form,  and  not 
quite  jn)  <iiiickly  u»  in  tho  furnivr  cilhc.  After  ten  minutes 
or  so,  bowcvcf,  a  ilark  iion-rcgiditic  layer  formed  on  the 
Hurfa^ie  of  tho  film  firel  dtipoHitod,  which  vraa  readily  rubbed 
off  with  the  fingur.  A  further  udditiou  of  water  was  next 
given,  and  n  fr«sb  plate  immvmud,  which  soon  became 
eoatod  with  ni^idine  metal,  a.nd  retained  thi«  chnracler  for 
■A  much  longer  [wriod  than  before.  On  examining  tho 
aniHie,  it  was  fniind  to  be  cuntuil  with  an  epai^pie  white 
biyer — ]irabably  a  subtiul|ihalL>. 

3.  Sulp/utics  I'J  JiifjHutli  ami  ,-1  luiio/niu. — Buinj;  dosirous 
ot  obtuiuitig  tt  solution  of  the  sulphate  of  Imimith  rooiti 
readily  than  by  heating  the  metal  in  sulphuric  ucid,  I 
adopted  the  following  method:  A  dilute  aolulion  of  sv 
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phuric  acid  was  lirsb  nudo  (about  one  part  acid  to 
tbree  parU  wmter),  to  which  waa  gradaally  acldeil 
recently  prcoinitaUd  and  vc\\-v.-Mh«\  carbonate  of 
bismuth,  wfaicli  dieeolvod  vory  frooly  in  tho  acid 
liquor.  A  aligbl  excesii  of  the  carlwnnte  wu  Kivcn. 
and  the  tiolutioii  lh«u  filit«r«(l  for  una.  A  moalcriitely 
strong  Bolntion  of  sulphate  of  iLtnmoaia  woa  next  prciorcu, 
to  which  was  a<]clcil  a  portion  nf  the  hiHiniibh  milphatc 
BoluCion,  and  the  littlh  thus  formed  vm*  electrolyRor)  with 
the  current  from  two  cftlla,  when  a  OciWMt  of  hisrnuth  was 
BOon  fibtuinod  ujioii  a  frcshly-preparod  hrusfi  jjUtc.  There 
wu  no  dJNpoaitioii  for  the  niebd  to  de^msiL  in  Ltie  liliick 
uon-r^ilinc,  or  ^[lorif^y  Mnte,  )>ut  tt  wiix  found  lulvi^iaiile  to 
moderately  dihitc  the  li'inid  lut  tfao  mctnl  aAHumcd  a  Komu- 
what  dark  colour  sifter  a  few  niiiiiites'  ininiersinn  of  the 
cathode.  The  weakening  nf  tho  solnlion,  however,  hud  tho 
denred  cHbct,  and  the  Tilms  aftvrwarda  ohtuiucd  vrcre 
fO'catly  improved  in  iiimcuiuiicc.  Ibis  proWblc  that  a  luth 
of  this  na'iire,  if  cnremlly  pre[>iii-e<l,  would  form  a  iisuful 
tolution  for  the  deposition  of  this  metal.  It  .ihoiild  be 
stated,  bovrovcr,  blmbufter  a  time  a.  while  Insohiblu  subHalL 
forms  on  the  surfitce  of  the  anotJe,  which  would  nccesBitato 
■cotuing  tho  plate  from  time  to  time.  Duritiu 
the  triula  of  this  aolution  (which  was  in  un  aciu 
cunditiati),  it  w&s  at  one  time  Dearly  neutralised 
by  the  udditiou  of  a  few  drops  of  liquid  ammoniii, 
but  the  etfect  not  heing  favourable,  it  was  again  i-endered 
slizbtty  acid  by  the  audition  of  :i  few  drops  of  dilute 
sulphuric  acid,  when  thu  bath  at  oncu  improved  and 
tho  deposits  afterwards  obt^nnci  were  more  a^tisfactorj-. 
It  vfus  uuticod  that  the  metal  depo«itod  from  this  Holution 
was  whiter  than  is  iisunJIy  the  ciue  with  de]}o«it8  of  this 


(Tobt  omiiNutd.) 


ARTISTIC  FITTINGS. 


v.— MESSRS.  B.  VKRITV  ANI>  SONS,  COVE>rr  (JAKDKN. 
AmongRt  the  producoii*  of  electric  light  tittin^si  in 
Knglaitd,  there  is  one  tirin  who  ha.v«  uchicvod,  it  may  bd 
saitl,  pro-eniinoncc  in  tho  boaiiLy  and  voncty  and  mulbitiidu 
of  their  deRigiiR  for  artistic  ntting*.  It  will  lie  readily 
anderstood  that  we  refi^r  to  Mci)sr».  11  Verity  a.n<l  Uons,  of 
King-«treet,  Covetit  Uanlun.  We  have  had  sonic  trouble 
bo  do  justice  to  the  Ix^imty  and  cl'^uance  of  their  dexigna  in 
our  illu»trutinnR,  the  preparation  of  which  ban  tiifcen  some 
considerable  limv,  but  wo  truiit  the  result  will  be  u>  give 
to  our  reudt-Td  and  lo  the  world  in  general  intei-esbed  in 
electrical  engineering  Runie  s|Hiciiimrm  of  the  taste  and 
variety  of  Messrs.  Verity's  doaigna.  Some  of  these  are 
reprocluced  from  the  vOr>  Ijeuiitifiil  ciitAlogiiorecentlyiseued 
liy  thM  finii,  but  many  are  prepared  from  dntwlngs  selected 
astypicid  examples  of  their  littinga  from  the  tar|j;o  number^ 
ajwciaUf  prepared  for  inij>ortant  ciutooiers,  or  for  lajno 
[>rivate  insbtUations.  They  represent  that  tyjto  of  decora- 
tive fitting  DOW  becoming  generul,  in  which  the  xrtistjc 
appeararcc  of  the  incandescent  lamp  i%  uti)isc<l  to  the 
utmost  hy  the  free  u»e  of  floral  and  scroll  metal  work  of 
liphi  and  fanciful  pattern — in  wrought  braas,  in  coiqfer,  in 
iron,  or  bronze— produced  insba|>c«and  colours  which  blend 
harmumously  with  tbe  u^sbhotic  "  airuif^emonba "  or  tho 
uriontal  splcndoar  of  most  of  the  hetbor  class  habitations 
of  modern  life. 

In  the«e  tibtings  artistic  excellence  Iiils  been  sought  to  be 
combined  with  rcatlHtic  or  iiaturaliabic  floral  pattertia. 
Mcaia.  Verity  have,  to  their  great  succesa  in  this  field, 
seeored  tho  servioca  of  a  designer  of  almost  unlimited 
rewniri-cs  and  rwil  artiatio  ff«Iin;;,  Mr,  S.  Urithton  Hannah, 
who  has  shone  in  other  arid  mure  "legitimate  "  fields,  for 
wo  believe  [aintingR  by  him  a.ro  not  niiknownal  the  l^yal 
Academy.  Our  readers  will  be  Jibtc  to  judge  for  them- 
soItcs  of  the  elegance  and  appropnatciiosa  of  toe  fitting  lu 
the  purposes  for  which  they  were  intended.  It  may  be 
intercatiug  to  add  that  at  one  time,  when  patterns  for  the 
floral  hammered  work  wore  required,  €on«i(lemble  suma  of 
money  were  constantly  exjiunded  in  the  adjacent  market* 
of  Covent  Garden  for  freshtycut  Bowers  of  s|>eciiil  ot  varied 
bciiiity,  from  which  the  modellei-u  copied  in  wax — the 
leaves,  {letals,  and  teudrils,  for  exact  I'epi'oductiou  after- 


wards in  cast  briiss  or  in  hammcrud  metals.  A  lareo  abock 
of  licuutiful  floral  forms  hav*e  been  bhiM  actiutre^  which 
have  now  [jaeBecl  into  the  region  of  conventional  art,  and 
are  familiar  touU  admirers  of  decorative  Btlitiga. 

DftiftiS    ASH   MAXlFAtTIKK. 

liefore  describing  more  particularly  the  specimens  we 
biivc  choflcn  to  iilustiMte  tho  varions  typo«  en|>plier1,  it  will 
bo  interesting  to  glance  at  the  process  of  manufacture 
through  which  aitistic  fittings  have  to  [mxiTess,  with  also 
»om«  acconiit  of  Messrt.  B.  Vci'ity  and  Sons  worksho|H(. 

Klectric  light  fittings,  iirosucctivc  of  their  orUstic  merits, 
fall  njtiu-ally  under  two  heads — '('list  work  and  Hammered 
work — from  the  process  nf  mnniifactui'e  followed  in  each 
ejuc.  In  the  latter  cntc;,'ory,  ugnin,  there  are  important 
ilistinctimifi : 

(a]  Itepotissi'  work,  hammered  or  puncheil  from  the  back 

in  tho  sheet  metal. 
(&)  L'hase<l  work,  done  with  a  chasing  tool  on  either  east 

or  humuiereil  work, 
(c)  Hamnieieil  or  wixiught  work,  in  eithei'  brass,  cupjwr, 

bronze,  or  silver  Gheat  uiuta),  hammered  eold. 
(if)  Hammered  or  wi-ought  iron,  h;immered  hot. 

The  first  ciitegory — cast  metal  wurk^comjirisc-i  the  usual 
run  of  eloctric  tittinge.  These  arc  ca^iL  from  metal  patterns, 
obtained,  in  the  liret  plaee,  from  wood,  or  more  often  from 
wax  models.  The  castings  are  tiled  u|),  and  "  scratch- 
bnishcd,"'  hui nisheti.  and  lacquered  ;  or  simply  broniied  or 
lacqiiorci  according  to  laste. 

In  Mftssi-s.  Verity  »  works  the  deaigus  emanate  mostly  from 
Mr.  Hannah,  who,  after  ascerlainine  rbe  views  of  the  person 
roi|iiiring  tho  fittin{'s,  makes  skotcbes,  submita  them,  and, 
after  uppioval,  finishes  the  details  of  the  design  aad 
sn|ierit)teiids  iho  working  drawings.  When  the  dr^inin^ 
are  red  dy  theordors  ure  passed  into  the  factory;  here  the 
patteniB  are  made  or  castinga  from  Steele  are  given  out, 
and  taken  bo  the  workmen  in  tho  different  demrtmente  for 
finiahiiiu  and  Riaking-uji.  It  must  he  nUiretl  chat  a  large 
pfojiortion  nf  Messrs.  \'crity'«  workmen — hammerers, 
chusorB,  and  smiths— arc  really  artist«  in  their  own 
materials,  giving,  to  a  larjie  extent,  oxprcasion  to  their 
ljiijl«s  of  aknl,  and  taking  great  inter&tt  in  tht>  varied  work 
lieforc  them.  It  ia  easy  to  see  on  vi^tini:  these  iutercating 
works  that  the  cbasof  men  here  employeil  are  very  superior 
in  appeaniiice,intelligenec,aiidappveciatioiiaf  idealism  to  the 
ordinnry  workers  in  metal :  miuiy  of  thoni  have  been  trained 
from  their  youth  m  these  shopH,  and  all  take  great  pride 
and  pleiiKure  in  tlioir  work. 

In  C118C9  where  3[>ecial  [kitterna  are  ifjiiuired  models  are 
limt  made  by  uxpcrt  lUodellei'H  iiL  wax.  These  are  after- 
wanU  cjtsb  in  bnm.'<,  lininhed  by  the  chaser,  and  kept  ua 
perm.'int'nt  [ijittoriia  from  which  to  obtain  monlda  for  present 
reqiiireiiiontr  aixl  for  future  rejietitioiiB  of  the  orders. 
Tbe  next  procuw  i.i  the  caAting  in  bi'oas,  mjuiy  men  beinf; 
constantly  employed  as  bmssfounders,  not  only  for  the 
artistic  fittings  but  also  for  ]kui«  cpf  switches  and  other 
apparatus.  After  this  comes  the  making  iiji  or  |nit(ing 
togethci'  of  tho  whole  iwiutiinb  or  electrolier.  For  plain 
f>ni»swurk  this  Rnishoa  the  working  of  the  molAl ;  tbo 
fittings  iirc  then  either  [wliehed  or  buraishod,  and  Ucqucred 
in  colnnrs  according  to  taste — natural  brass,  bmnKe,  ro!(' 
broiiKe,  steel  bronze,  or  black  bronze.  The  lacipiering  is  ;i 
process  reijuinng  some  skill  and  chemical  knowledge,  and 
Measra.  Vanby  have  a  si»cial  liieqner  in  gold  ormolu  to 
almost  exactly  imitate  clcctro-gildiiij;,  for  which  bho  firm 
uTi!  f  am  OUR. 

Ill  the  better  class  work  the  finishing  process  ia  ofbon 
water  td'di^li  "'t-h  gokl.  or  gold  of  fcilvor  olectro-jtlating, 
OT  pilling  with  oxyuised  silver,  all  of  which  give  a  rich  and 
luxiu'ious  appearance  to  the  fittings. 

The  Smowruom  a.nu  WoxKti. 

The  works  of  Motsrs.  B.  Verity  and  Sons  arc  well  knuwit 
to  most  of  our  readers :  the  large  and  handsome  show- 
room sitiuted  jiist  at  the  back  of  Covent  Garden  Market 
with  itrt  ilisplu y  of  luxurious  and  handsome  fittings  in  all  the 
beaiittiMul^ol<landl>ronze,  hice,  mirrors,  aiid  coloured  glass— 
thedccurativciKirtof  eloctriclighting;  and  In  another  window 
a  tj'pical  uniall  slc^m-cngine  and  Ldison  dynamo  furnished  . 
with  cut-outu  and  switches — tbe  geoerating  [jort,  forMossra 


Vvrity  do  uat  hy  anv  msatis  confine  thonuDlvee  to  tbo 
matitifictura  of  Rttingi,  but  are  always  haay  oatrying  out 
inslaUatiori-t  in  all  ptrtt  of  the  cfjiintry,  (or  country  hoiuea, 
or  for  public  iaititatioQi.  Oae  of  thu  latost  of  tboir 
urivabc  iiiAalkttons  is  thit  for  Lard  Roaebery'N  house  at 
Meatmore,  ubxt  Laighton  IJiiz  mrd,  whore  there  nro  some 
700  or  800  lights,  witlitin^mc!,  dvoaiiioa,aa<lBccuaioUtDrfi. 
Me«4ri).  Verity  hivo  also  recently  fitted  the  ningnificcnl 
houso  of  LorJ  Fife  in  Cavendish -squAre,  adapting  tho  old 
girandoles,  and  aUo  m^teiag  ipMJal  arrang«iQent«  for  the 
pictures,  perhaps  tbo  finest  private  collection  in  London  ; 


beycad  that  of  £ngl»iid  iu  tbo  number  aitd  oxtoat  of  tbeir 
central  stations  and  the  Ajmlicatton  of  electricity  in  jvrac* 
ti<!0,  yet  in  the  quostion  of  artistic  devobiimeiit  and  the 
adaptutiou  of  beautiful  fittings  for  homo  use  tbo  Americans 
am  alwayit  far  behind  the  host  English  practice,  and  are 
iiKuallv  glad  onougb  to  lou-n  from  xnd  purolmso  their  art 
fruni  European  sources. 

'llic  6rm  ia  quite  uii  old  one  and  lia«  carried  on  tfao 
biisineaa  at  these  jircmisBB  for  two  generations,  originally 

Ertncipally  in  the  same  class  of    gaatittinga,    but  for  th« 
ist  year  or  two  the    Lmde  in   gasSttings   has  dwindleil 
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and  among  public  institutions,  one  recently  supplied  with 
rittiu};^  is  the  Gliisf^ow  Miuiicifnd  Buildings,  for  whiflh  this 
firm  ma«io  tho  groater  p,irt  of  the  elaborate  oloctralicra ; 
und  another  the  new  Siivoy  Mansion  on  the  Tbiimes 
Embankment,  for  which  they  hav«  littod  some  3,riOQ  or 
4,000  lightn.  Thoshowroomorclectricfittiiij^Jiiscorliiiiilyonc 
of  the  iigbte  of  London  for  oloctricttl  eiit;inecrd,  cuntuinin;^ 
US  it  doet,  ]>Qrhapa,  the  Wjietit  and  mosl  xnriod  uf  urtinlic 
electric  light  (ittinj;u  in  Knxbind,  and  American  olectriL-al 
viators  might  certainly  do  worw  than  make  ii  a  [mint 
i  pilgrimage,  for  howoror  the  American  piActicu  may   be 


awiLy,  owing  to  tho  introduction  of  electric  lif^bt,  until  at 
prosont  thoy  hardly  do  X200  wvrtli  of  work  in  tbo  ux 
months.  At  the  aame  time  the  bntiiic^d  in  electric  light  fit- 
tings has  grown  to  such  an  extent  that  tbey  hiivc  twice  found 
it  noce*sary  to  extttml  their  works,  and  have  taken  tareo 
additional  iiremi«oa  adjoining  ur  at  the  back  of  their 
original  works,  which  have  been  fitted  up  throughout  with 
modern  machinery  and  I&thea  for  the  artended  production 
both  of  the  artifitic  pendants  and  Irackoto  and  for  switch 
cut-out«  and  sundry  small  ap[iar<i.tUM  for  electric  light 
instillations. 


The  firm  omjiloj*  at  timoa  some  350  men,  etitpLced  on  tho 
worku  atu]  in  tho  »iit«i<lc  (]n[)Hrtmniit«,  though  this  varies, 
of  course,  with  the  atal«  of  hnsin«s8.  As  a  rule,  there  are 
over  :!00  mon  [tornuncntly  employod  in  the  works.  The 
at  a  fT  consists  of  tho  chief  onRinoer,  tho  9uh-on{;iiieer,  two 
chief  electricians,  fniir  r:lectrica.l  tiiK|iec['Ur)s,  12  or  14 
foromon  of  tho  dilToronl  dppavlmonlii,  ore  haifl  dwigncr, 
and  two  UmutcbUoiGn,  hoaidi^a  oSico  sUfl'.  Thoro  urc 
iisuallj-  some  20  to  25  chaaci-s.  and  1 2  or  15  artUtic  ham- 


death,  am),  for  vdcinlity  and  athletics,  u  football  cluh  and  u 
cricket  club,  holding,  ulao,  miuicoJ  evenings  amongst  Lbum- 
Bclve*  in  tha  winter-  one  of  tbesa  rhtuurm  wa  attended 
with  groat  plcasuro  lust  winter,  and  were  delighted  ut  th« 
ciiltiiro  and  good  followshlp  of  tho  members. 

The  original  showrooni  and  uarkRhnp  in  King-streeCt 
Covent  GaHon,  waa  consideru}ily  added  Ut  some  five  ye&n 
ago,  and  anotbur  lar^c  naw  imuivy  has  boon  tuliled  diirin°; 
the  1.1st  few  montbs  for  tliu  bcUtT  op^jiiisiti)j  of  their  usu&l 
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merors,  and  ^  wax-moutdorB  and  |att«m  maken ;  the 
reniainilcr  are  skilled  and  ntuikiUcd  mei'hani(!»  ami  f^ttei's, 
etc,  ttt  the  workahnjiR,  and  (ilentrical  wiromoii  emjjioyud  on 
ifl«lAlUtioii  work.  It  cjin  t.'jwily  he  itccn  that  thi«  staff 
moans  a  very  liu-gc  amotint  of  electric  lighting  work  now 

IAnnuftlly  carriod  otit,  and  serves  to  (^ve  some  idtui  of  tho 
toxt«nt  to  which  thU  now  dopnrtmont  of  tiloccrie  fittiri!*  hiia 
igrowii  tuin  mmloni  life. 
I     In  coiinectiiin  with  thu  employe's  of  the  firm  thnro  is  a 
[tick  club  for  the  bonelit  of  the  mcmlien  i>iU  of  hvnltli  or  at 


work,  and  for  the  manufacture  of  »[)  kindit  of  electrical 
apjiaratus.  Fhc  entire  works  is  convoniently  divided  into 
livi?  doiMrtmenU  T  (l)Uffico«  and  shownwrns ;  (3)  manu- 
facturing, turning,  polubiag,  carpenters  and  joiaera  ;  (9) 
piece  workshop;  (4)  stores;  and  (S)  |iaekin>;-roomH,  »<)j:)eent. 
Tho  workaarc  supplied  by  n  40  t.i),  Mortball  boilur  and  a 
KoTiey  enjcinc.  the  boilor  also  RapfHytnf  fltMm  for  boiling 
thiDu^bout  the  workfl,  bMting  ute  mwduat  [tana,  rlrying 
the  lac(|uur,  warming  tho  offices  and  abowroom,  and  for 
heating  pur)N»ed  throughout  the  factory.  A  Schioloblower 


snpplieit  the  vrorlcsliopa  with  air  blast  for  the  smith's  forgos, 
nnrl  for  the  gua  iilowiii|>eH.  The  ebowroom,  «s  has  been 
montionod,  fronts  on  Kitig-stioot,  on  the  ground-floor,  with 
the  offices  (Jongsitlc  -,  upauirs  uro  the  (.trawin;^  oflices,  and 
HI  the  hacli  the  workshops  uxiend  in  both  directions.  The 
itlnres  run  the  length  of  the  building  on  the  basement,  and 
lioro  tvc  soli  tlic  grvatu^t  iicsitiiess  and  onler,  divided  into 
their  respective  departinents,  with  all  fa.cilitie8  for  iin- 
mudinte  jimdiiciion  of  goods  in  atock — ciiBiiig  etackod  in 
1(111^;  framos,  miles  of  inttiilutod  n-ire  and  cable,  small  «lectric 
(i  lliiigB,  aockvts,  ctitoiito,  sirit«1ios,«tc ;  electroliers,  brackets, 


curls  in  imitation   of  foliage  for  the   pro4)tiction   of  the 

Eendantj  and  bmokoUt,  aomc-  of  which  vr«  see  liuiEbwl  am) 
HiijCing  up  on  the  wiilU,  In  iinothur  room  wo  see  the 
huniishin^  in  progress  :  steel  burnjabors  deftly  wieldwl, 
Ur^e  and  small,  to  suit  the  partR  of  the  fittia}^  and  the 
siirfaca  of  iho  hrauwork  )^adtially  assuming  a  brilliunl 
polish  under  tlia  workimui's  inunipuliitiort.  Further  along 
the  scratch-brush  in"  and  poliahiuu — the  revolving  M-ir€ 
bruehee  rapidly  proaucing  a  surface  like  dead  gold,  and  the 
iwlidhing  by  mouna  of  sand  und  lime  putting  a  last  touch 
before  lucciuoring.     Thou  the  lacqucr-room'*,  the  liltings 
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and  all  \-arieties  of  faaoy  fittings  ;  glus.^  shudos  iirir]  ftlolics  : 
iitid  lastly,  inoindcsccnt  lamp*  in  thoiiKinrl*,  sorted  .ipcord- 
ing  to  description  and  voIUijte,  safely  packwl  fordistrlbiltioii 
or  eonnttng. 

The  pattern  department  cnmea  next,  with  its  complenimit 
o(  workers  in  wood  and  wax ;  and  the  casting  dcpartmunt, 
with  its  moulding  shop  and  bnwa  foundry.  On  other 
floors  wo  soc  the  brafw  tinitiherB  and  fitters,'  hammerera  nt 
work  on  l>catcn  leaves  in  i«pj.cr  or  brass  ;  in  another  room 
a  TOW  of  Fimith>«  ut  work  at  wrought-irou  work  with 
their  little  forges,  their  .uivils,  uiid  the  working;  drawings  in 
front  of  them,  and  the  thin  black  ironwork  in  twigt*  and 
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and  [Kirta  laid  out  on  stfiam-hoMted  Ublcs  and  riuickty 
touchetl  all  over  with  the  W^iucr  brush.  Tbt-.  i-^  a  i^irl's  or 
woman's  work,  and  considfrablo  numhors  lire  employed, 
mjioy  of  thoraof  grejit  skill  auri  facility  in  this  occupation, 
and  eiirninp  gooil  money,  for  qiiii-kncss,  skill  and  jmlgmont 
arc  required.  A  ji.>i>d  tacriiior  is  most  imporlanl  in  ^Kilishwl 
motal  work,  and  Messrs,  Verity  any  that  their  lacipier  will, 
if  wijjed  occasionally,  keep  colour  and  brilliancy  (or  l-l 
years. 

In  another  dcjiartmerit  wo  sec  the  chased  and  rvpovxi/ 
work  in  pro^rtas  :  li,(.mmerod  brass  for  Ucks  of  sconces  or 
mirmrs,  globee  nf  pendants,  or  feet  of  stamhrds,  in  pattorttf 
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low  roliof,  fniit,  flowers,  birJs,  or  .ininials:  and  the  heavy 
rantiqne  choaod  work,  twisted  jukI  ciit,  with  viiricd  jjattern, 
in  the  style  of  Tx>uis  Seize,  gill,  and  Imrnishod,  with  cd^oa 
in  gold  oord,  or  ill  all  the  vuriotios  of  ]i;itterns  from  tlio 
ehaser's  tool.  A  further  room  is  oceupicd  in  ritting  l-ho 
Tiuious  lartA  of  electroliers,  ])omUi)l«,  iind  1>racke(a 
together,  and  fpriiig  the  fiiiiithing  touches,  before  they  are 
Wflt  aloft  for  pajxring  up,  lieforo  dispatch  U*  ciutomere,  or 
ptittiug  by  for  stock.  The  stock  of  the  littiuRs  in  Konoral 
raqOGst  M  very  large  ;  every  urttclc  Bbnwrionlojcrilied  in 
tlieir  illustrated  catAlogue  is  Itept  for  instint  dulivery,  attd 
ciui  he  tikeii  out  or  madc-iiiialmoitut  a  few mimitcs'  notice 
rawly  (ur  (ielivory — rot  Miigly  only,  hut  iii  i|imiitity-     The 


spoken  of  in  electric  light  inatallatiaiin.  Roues  for  ceil- 
ings, cliiie  for  sdftptitig  to  gailittirig«,  arc  )>art  of  the  manu- 
faiittite,  while  iiirge  switchboartts,  fitted  wiih  aots  of 
iii)vil<;hcsiiiid  contact  pieces,  and  rows  of  fuses,  for  theatres 
mid  krgo  institutions,  are  always  on  hand.  Ap[>amtti8  in 
qiuittity  of  this  kind  is  moaily  done  by  piece-work,  each 
man  or  boy  working  at  his  own  bench  or  lathe  with 
hi«  heap  of  alate,  metal,  or  wood  piece* — forming 
]ti\rl  of  the  switch,  fuse,  or  other  article— growing 
in  hulk  heaide  him.  It  is  interostin»  to  mention  that 
except  insulated  wire  and  glasti,  the  reqiiireBientJ  for  elec- 
tric light  fittings  »ro  largely  manufactured  and  completed 
direct  out  of  raw  material  at  theee    works  ;  the  brass  is 


BImIHc  CtutDdalitt— Copper  Ball,  trlth  PlMMd  %«m. 


0a)i*eity  of  the  worka  in  mariiifacbure  can  be  judged  from 
ihc  fad  tliat  the  whole  of  the  liltLiigm  tor  the  IIr)tol  Mt?tro- 
pole  were  maniifncturod^moet  of  them  of  R|H!cial  dedigns — 
wid  (l«lir«re<l  within  five  weeka. 

llie  electrical  apjaratux  dfi[N(rtinont  Ukfii  up  n  liirgu 
tpUR,  mortly  in  the  new  factory.  Parte  of  tittinga,  mecha 
lueal  move  men  t£,  scrcwn,  switcheB,  cut-outi,  .socketR  all 
the  ihou-und  and  one  little  mechanical  detitiU  of  electrical 
enginemiig,  are  tiu-iied  out  by  the  grrw;  or  the  thoiwand. 
Theie  arc  mrt  made  only  for  thoii'  own  use,  but  for  the 
kiide  in  general,  aii<I  Bjiccial  machinoo,  and  lath)!s,  or  turn- 
ing t<H>lii,  arc  ido]ttei)  for  Mtving  lime  and  labour.  The 
little  drophandic  switch,  whi>rh  U  shown  in  our  illusti^- 
tJou,  iit  mode  by  many  thoiifiande  at  a  lime,  and  ih  very  well 


bought  in  ingota  and  melted  down  for  all  the  costings  ;  or 
for  uie  partA  of  haaimered  or  worked  fittingii,  is  worked 
from  sheet,  tube,  or  rod  metal ;  while  carpoiit^ers  and  joiners 
do  all  their  own  woodwork,  so  that  the  second  profit  on 
working  in  s.ivod. 

The  jjaokiitg  is  conducted  in  a  (Ie[)artmQnt  to  itself,  and 
the  greatest  core  is  evidently  ukun  to  ewure  Hfety,  uid 
ctaanlineBH  in  packing  and  dcliYvry  an  well  u  qQickneaa  in 
making  up  ami  send  ofT  the  fittings  ordered. 
TiiK  FrrriNtiw. 

Our  illiistrationa  show  a  number  of  Meam.  Verity's 
tlttiiigs,  typical  of  the  various  doxigns  and  (irooeMM  we 
have  mentioned.  The  Urge  18-Iight  oloctrolior  is  now  to 
bo  seen  in  the  Venetian  hall  of  the  llolboni  I{estaunint,  its 


graceful  wrought  spirals  of  tinus  int«riiiixo(l  vritli  tloral 
culouio<l  ffhm  aba^tes  makini;  a  handsome  and  imposing 
centre  tiUing  for  a  large  h&ll.  It  in  a  good  exanipli-  ot 
viliut  has  hecn  snul  wil-n  roforciue  to  tli«  I;i8liug  i[ii»Utitis 
uf  thti  Uct|iiur.  tliul  at  Lliii;  rveUiiiutit,  aiiiuii^et  coiiaUul 
1U0  iiud  hoat  of  the  rooms  and  in  sjttto  of  dust,  dirt,  or  Hies, 
the  vnlour  of  these  fittiii^»,  after  nxyciirs,  are  now  as  good 
as  now. 

Of  a  difforont  style  of  fitting  are  the  numoroiw  little 
]ioiidant<i  and  liracket^t  with  light  hammereil  leaves,  to  the 
tHidriUof  which  hatiK  tbe  incandeiicent  electric  fflobex  aK 
fniit  or  flower  to  a  plant.  Some  of  tboM  are  sboim  tn 
delicate  l>ra<;kDta  of  wrought  si  Ivor  and  braas  mixed ;  othei's 
in  gold  onnolii  lacquered.  A  combiaation  sitigladight 
itondant,  for  gas  and  electric  light,  with  stiver  and  bnm 
leiiftTork,  is  m  the  simo  st^lo.  A  cut-glass  ^pergiie. 
icflUntod  with  incandeacetit  lam{»,  with  a  bowl  for  gold- 
fieli,  ;itid  s[iaceii  for  fniitand  for  rtowei-x,  is  a  rao*t  lively 
cuKibitiatioD  for  the  artistic  dinnortaMo. 

A  jjrctty  nikptation  for  the  wu.ll  in  tliat  of  a  iraiiol  repre- 
sciilitig  fniit  in  pierced  and  rfpfjujj^  work,  with  a  floral 
br.-11'kot,  while  for  the  top  of  a  library  hookcafte  or  a  ladv'q 
wanirobe  is  a  light  and  simple  thr«o-lif;ht  bracket,  with 
leafwork  and  flowerB,  making  a  very  graceful  fitting. 

The  combined  use  of  gaa  and  electric  light,  or,  M-hei'o  ga^ 
is  not  used,  of  ctindtce  and  electric  light,  i«  often  adopted 
in  hoiiBOS,  and  two  examples  of  these  combined  tit- 
tings  are  shown,  the  one  with  an  electro  gaselier 
for  live  light:!,  with  chaii4!d  ornntn^nUi  and  T'f,i\ts.<f 
Imll,  and  the  other  a  Uonais»ntico  chandi;liur  com- 
binei)  with  electric  light,  the  latter  with  a  biirriished 
copper  ba.ll  or  centre  covered  with  jriorced  brxsawork,  a 
method  which  gives  a  very  rich  eirect  to  the  fitting;.  The 
lar^c  ulwtrolior  for  a  driiwin^-roum  or  larjso  public  room, 
wiih  ioveii  lights,  ia  in  chased  bmsswurk,  hung  wilh  iced 
gliMS  vase*,  which  are  manufactiiretl  with  ruby  bosses  cast 
therein  to  give  a  varied  colotired  effect.  Fittings  of  lliis 
kind  are  viUmsively  iiHe<i  in  iho  West  End  clubii,  many  uf 
which  bare  been  fitted  up  by  Measm.  Verity  and  Sons  for 
electric  light,  the  current  being  obtained  from  the 
Oi-osvenor  circuit.  Single  pendants,  (ittcd  with  similai- 
iced  or  frosted  glade  vases  or  bowls,  are  very 
laixely  uaed  in  privtitc  houses  for  single  ligblB, 
aniT  present  a  pretty  apjtoai-aiicc  in  conjimcclon  wiUi 
artistic  or  oriental  hangings.  A  Mimple  form  [londanl  for 
several  lamps,  with  cords  dependent  from  curved  bra*3work 
close  to  the  ceiling,  is  very  light  uid  noaL 

Wrought  ironwork  is  also  now  extensively  adopted,  its 
sombre  colour  hciug  atoned  for  in  the  grace  and  n.ititnil- 
iiees  of  its  form.  An  example  out  uf  many  is  shown  in  a 
stiff  wall-bracket.  The  pierced  brass  tlomc,  with  silk 
hangingi^  ilbiiitnues  a  fitting  largely  used  in  dining  rooms 
or  boudoirs  fur  rc^in^,  whcro  a  quiet  and  cuncvntrated 
light  ia  roquirod.  Tbwu  arc  often  made  with  counter- 
weights to  pull  up  and  down.  The  cnmbinatinn  of  the 
electric  globe  with  the  ordinary  house  decorations  is  often 
attempted,  one  of  the  moat  tisiul  being  that  of  a  mirror 
mounttid  on  plu^h,  to  which  electric  light  is  attached, 
y'ortabla  Etandu.iHl  lamtis  aru  uKod  in  many  and  various 
furm.t,  from  the  most  plain  and  simple  little  standard  with 
a.  paper  sliiulo,  to  delicately  chiLson  brass  or  silver  work, 
wilh  crinuou  shades  and  hicc  fringes.  Fancy  forms  of  the 
portable  standard  areoftcn  mado,and  one  interesting  design, 
the  "  GrilBn  "  standard,  givos  a  good  idea  of  some  of  the 
varietio»  in  which  these  little  lamp  are  made.  The  standards 
ar4>  all  maile  jiortablc,  with  a  long  flexible  con],  fiirnishud 
UHUaJly  with  a  socket,  which  caa  do  slipped  Into  a  corros- 
|H>nding  wail  soclcot  in  various  lurts  of  trie  room. 


Nan  Cul-uul. 


Lever  -•(•Hull. 


The  form  of  lovcr-s«-it«h  largely  introduced  into  private- 
house  lighting  by  Messrs.  Verity  i.*  worthy  of  notice,  and 
is  shown  in  a  itmall  cut.  The  nclioii  is  distinct  from  that  of 
the  turning  of  a  tap,  and  is  oft«h  preferred  ;  it  is  effected  by 
the  tipping  upurdown  of  a  sm^ll  lever  handle,  which  releases 


a  spring.  The  new  form  of  cutout  is  also  shown;  in  this  the 
fuse  is  mounted  on  a  romovahlo  plug,  which  cau  bo  takon  out 
to  adjust  the  fnno — a  groat  convenience  io  fitting.  More- 
over, the  fuses  for  various  unmbcrs  of  \a\x\\»  are  not  tho 
same  in  size,  and  a  plug  of  krger  capacity  than  that  for 
which  the  cutout  i^  suited,  will  not  nt  the  socket,  and  the 
circuit  IP  thns  kept  from  being  overrun. 

A  form  of  elci-tric  standard  for  the  newel  jwst  of  a  stair- 
case t«  shown,  to  ilhulrata  the  manner  in  which  littings  are 
often  designed  to  corresixind  with  their  surroundings  ;  it 
makefl  a  line  addition  to  lae  sppejraricL^of  the  hall  in  which 
it  stands,  and  it  night  fm-nishos  a  splendid  light  for  visitors 
descending  From  their  carriages,  orbi<lding  farewell  to  their 
hosts. 

It  ia  hardly  necessary  to  point  out  that  a  firm  so  prolific 
in  the  beauty  and  variety  of  their  designs  is  not  likely  to 
stJind  still  in  the  pmdnction  of  frenh  tyjios,  and  even  at 
the  pretient  moment  Messrs.  Verity  have  produced  a 
number  of  frwh  and  very  beautiful  designs  in  hammered 
and  biirninhcd  copper,  all  of  them  ilifforcnt  from  those  we 
here  illmtrate.  All  we  can  <lo  is  therefore  to  give  some 
iiiea  of  the  wealth  of  artistic  electric  light  fittings  here  to 
be  found,  and  advise  our  readers  to  visit  thcnisulvus  the 
showrooms  in  Covciit  Ganlcn. 


CHATHAM. 


At  n  meotiug  of  the  OtuwJiain  Local  Beard  of  Health  ou 
Priilay  monitug,  a  notification  was  r&ceived  fr»m  thu  Chatham 
;tiiil  Rochester  Electric  Lighting  Ct^'nipany  that  tU«  Board  of 
Trado  was  emiiowureil  untler  a  recent  Act  to  eitercise  certain 
jariadiction  'iver  cnniimiiiM  haring  mi  proviaional  order,  anti 
they,  the  Biiaivl  rif  Trade,  rtH|uin!U  thn  ci>ni]nnio»  to  put  the 
wirvs  nnil«rgrouiiit.  In  urder  tu  ulitHiii  Uio  iiooossary  powers tu 
[ilaee  tlio  wirus  unil«r  ktsuuiI,  tlie  ci>Hii>Bny  IumI  •levitfod  to 
apply  for  a  nrovisi'iniil  ordor.  which  would  give  them  i>uwer  to 
break  up  lliu  pnbli*;  >.truPti  In  Chatlinni  and  otbor  places. 
Tho  Clerk  reixu-Leil  IIihL  it  whs  necveeary  fur  plana  to  be 
bufaro  the  mmrd  befum  tliuv  eould  give  tuinitent  to  tho 
i>ri>mii>nal  order.  Mr,  Tnylur  tiid  tliut  otlu'r  Btianls 
Iwil  yivt^n  their  (x>ni«nt  without  baviniii  pinna.  Sir.  Randall 
utid  t^iat  trail  bucnoNo  the  other  Boards  had  not  tlio  eipeiience 
of  the  ChatlukTii  Buan).  Mr,  Church,  as  a  user  of  the  electric 
light,  said  if  they  waited  for  plans  thoy  might  haic  to  wait 
years,  as  the  cam|iany  cuuld  nut  lull  wtivre  the  wires  would 
have  to  uu.  The  Clerk  uid  the  Biwnl  nf  Trade  would  retjuire 
plan*.  Mr.  TayKir  said  it  would  he  a  great  iaiproveuieiit  if 
iha  wires  were  put  underground,  lie  thought  thoy  Hbuuld  do 
all  they  could  to  help  the  cmnji.iny,  and  pointed  out  thai  they 
did  not  rei^uirL'  planii  (rum  the  gas  eutnpniiy.  Thv  Clerk 
uiid  (bit  iithcr  thiiigit  hHsides  tliu  jiutLing  uf  wires  tuid«r- 
);ri>and  wmilil  tic  ohlained  by  the  jiroviaiiutal  order.  Mr. 
Tiiylor  sjiid  hi-  shonld  propose  that  cmsont  bo  ^vnn  ;  Ut  refuse 
cuiisuut  wimlii  bu  sL-iiiding  in  thy  wny  nf  public  improvemeuta. 
Mr  Church  ntiid  la-  ahitiihi  uniiiiid  it.  Mr.  Randall  said  they 
must  have  the  plans.  Mr.  Taylur  asktHl,  as  the  company  could 
lint  ti-U  who  wiu  going  In  have  thu  eteetrie  light,  buw  iJicy  could 
pnxlute  iilaiiB  as  I'l  wln*ro  I  ho  wires  wore  going.  Mr.  Randall  said 
ihey  had  a  prufwuiotiiU  giniflmmn  as  dork,  «ed  lie  had jiiven  hia 
advice  tiiAl  thoy  must  wail.  uiitilUiyj  rowived  the  plaus,  TlieCIerlt 
said  hedid  not  wish  totakethuiiMpiinsilnlityitheoompany  might 
obtain  inniij  other  jxuwers  imder  tho  pn>visii>nsJ  order.  Mr. 
Church  said,  if  it  inrnnt  other  things  lie  sliould  curt^unly  with- 
draw his  piiiiKiMilioa.  Init  if  it  was  rafrely  to  obtniti  permiiuiion 
to  go  whtre  ciuliniitini  rtupiin^d  the  light,  it  would  ho  standing 
in  the  tight  of  public  iuipnivoiiiunCa  to  ohjwct  to  it.  Mr  Kan- 
dall  said  Mr.  Church  was  a  sharuliold or.  and  ought  to  know 
what  it  WHS  the  cnmivuiy  wniitetL  Mr.  Chureh  siiid  ho  diil  not 
know  :  lie  wiu  Hiinjily  Inokiiig  itt  the  matter  froiii  a  busineaa 
point  of  view.  Thu  Clerk  natif  ho  wns  solicitor  to  the  company 
as  well  as  clerk  to  the  Buiuil,  iiiiil  ho  wiu  bound  to  give  tile 
ndvioo  he  had  given.  1'ha  pn<piiittir>n  wjix  thon  withdrawn,  and 
on  the  niolion  <if  Mr.  KaaiiaU,  secuiidud  by  Mr,  Buck,  it  wns 
ratolved  t<>  tiavv  a  copy  of  tho  proposed  provisional  order  Wfura 
discussing  the  miUtttr  ftirtlier. 


LEGAL   INTELLIGENCE. 


THE  UNITED  TELEPHONE  COMPANYS  PATENTS. 

All  sijliiiii  of  till.'  Unit.-.i  'ri'k'jiliuuu  Uiniijiniiy,  IJiuiu-d,  v.  Ahnrn 
and  C«. ,  um«  before  Justice  Kuy  1111  Sstnnlity  u  a  sliert  caaso,  the 
ilefpudaiitt  Tiot  haviiiK  iiiiMsrwt. 

Mr.  Ml«kl«Bi  4ji|HLarwl  for  tliv  ;>!iiiiitiiriL  uiil  okid  the  actioa  itwt 
hcoiight  on  two  |>iitriiu,  thn  EiI)>iiMi  ami  lt,>il,  in.l  tlie  i>tal«iaciit  of 
hiatal  itaUHl  tlial  the  rslidity  uf  tttMo  Xim  [ikbciit*  had  ninio  iu  •ju«q- 
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tton  in  I  ptcviooe  actloni  ftnil  hul  \ma  MUblishMl,  and  c«rtilicAtcs 
grftBtdl.  Witl>  tliHt  «Ut«meut 'uf  olaiiu  hsJ  boL-ii'lolivenril  {Krtii^ttlart 
of  hrmchM,  witling  oat  thi<  vkrloiis  sots  of  whioh  th«  pUintitrii  C'^ni- 
iJauwd,  and  tlifl  orilS'T  Atked  for  wa«  tliat  ihe  def»ndintx  nil^lit  W 
HMtraincil  Iron  lOkiitirAu luring,  >i.>lliii^  Mtpplylnp,  or  uhiii);  auy  of 
the  Uil«|iliun«  tniuHniitUrt  innaliuiiM  ill  tlie  t'lirticulart  at  brciich<^!i 
or  any  othiT  iiMtninieiitx  (xinstnii^tuil  Acmrdiiijc  to  the  ii|irciliciitii>n 
uuunl. 

JBMIM  Kfty  uiiil  h<  oauld  not  grvit  tlie  injunotion  iu  that  fcroi, 
th*  defand*nt»  not  Appnaiing.  He  ilii]  not  tliink  the  partknUn  of 
bnacliea  (bmuMi  part  of  t)io  |>li'iuliii)r',  n'l'I  thfrrroti!  hn  conIO  vnly 
gnnt  «n  injunction  mtntiniug  tlio  •1fl«M>UiiU  frmu  iiifringia([  the 
lalcntn  'iicntioDod  in  the  stAt«inciit  of  clftim. 

Mr.  WoUooi  uitl  tho  luiDutm  fucthcr  oalud  ut  order  tlttt  the 
tlcftndkLta  ilo,  witkiu  mvcu  U*j«  from  aui  vice  of  the  ardur,  ilirUm  up 
an  OAth  ftll  iiifri^)(iiig  in«lnimnnt«  )>i  tliuii-  [m^mmJou,  or  iiiiil«r  tlimr 
controli^ortn  enquiry  S8  to  dsnutfw,  knil  an  unlcr  thai  the  (l«fond- 
Ktit*  |iay  (ueh  damsgu  within  11  il&rs  after  cartilk-alu,  aud  all  i^oata, 
charjcM,  and  <rr]i(>nMa  as  hetir«L>n  M)Ucll«r  and  alioiit,  accor<llitg  lo 
Boctiuii  31  of  i]jL'  Pateul  Act  of  1863. 

IiMTdablp  mode  the  order  in  Uiia  form. 


PHYSICAL  SOCIETY.-June  22. 


Prof.  RiTNOLD,  F.R.3.,  PrMi-lont,  in  tha  Chair. 
|or  P.  Cardcw,  R.E.,  md  Mr.  A.  W.  Ward,  M.A.,  wotb  olect«l 

The  follDWln^'i-dmmiiiui-iklwiiit  iv«ra  ini'lu  : 

"ITM*  OB  BMB*  Photdfrapha  of  UflitBiBf  a&d  »r  *BI*ak  ' 
Klaotno  sparks,"  hy  Mr.  A.  W.  CUjiivu.  TUu  Uglitiiiiig  iihi>to- 
tfrapha.  iltiuu  in  uuiiilK.'r,  wtre  olitJiiiifd  during  the  utoriti  on  tnt  6ch 
liiiU  Two  AaihcSMOR  on  one  {ditto  ihowa  oainiiEiivitixi  and  iirmltiful 
■tnctarch  One  of  thoii  ia  a  tnulti{i]c  ttoaU,  and  liainu-likc  Ai>iian- 
dMM[>oiiit  iipwtfdi  from  cvtry  4nKlc.  The  other  it  *  bruaU  tihuiii, 
and,  nithnuKh  thu  pkio  nhowa  lign*  of  mommcnt,  th*  dUpliK^oiiiiviit 
b  not  in  R  (Ijnclinti  KUch  nn  woilITi  priNliion  *.  t'Mioti-Mki'  nllVrt  from  a 
aimplt  fluti.  Tbo  «fl<;oiid  plntn  Oiow*  four  lluhw.  none  of  whluh  are 
ribboD-like,  thoiijjb  ttio  caniiTA  Im'l  inovcil  coiiFiiclorably,  Thu  lUiril 
|dalc  waa  oxiwaod  to  ais  tlaahvs  onu  of  which  was  htilievod  tu  paos 
down  tha  tniudlo  of  the  plnte,  but  on  d«vulu]iniciit  only  a  ItI[)!<i  (UsIi 
ia  dua  Mniar  oftho  [date  wan  avaa.  Vanttul  iir«rch,  liowovar,  rnruali^l 
tba  omtrat  flaah  u  a  dnrk  oiio  witli  k  wliiUi  con>,  and  otlier  dark 
fluhM  wen  8nbm]iiently  foiiii'l.  Tlio  jilatv  Haa  very  muuh  uvur- 
8XpOwd,  and  this  nigjoMod  that  black  tlMhc»  might  l»  Une  tu  a  aurL 
of  cumulative  action  cauaed  by  tho  guperposilioti  at  thu  Klarc  from  a 
irhita  clond  upon    Ihu  uorwal  imago  of  tUu    luU.     1^  toal  thin, 

£krka  from  a  Wiinshutut  niacliiDn  wi<r«  phuln^iiuhed,  and  boloro 
nlopnent  the  plat«a  war«  upoead  to  diffiiMil  f>wlifht  for  a 
■hort  anuL  The  bright  sparks  yielded  Dormal  iuiagtM  wiili  ravrnwid 
■BUgfni,  anil  the  faiol  oua  went  comnlotely  revened.  Othur  rx|iiri- 
msnta  j^owed  lh«  rvvvRMt  to  ii]tnuul  invi-ardaaa  thu  timoof  cipoxuni 
to  palight  incrcaHud.  Fiually,  rvvvnul  rt»a  oOaetvil  hy  plwing  a 
whit«  »cr**)i  behind  tlir  M-ark  to  rpprwoot  n  wliite  cloud,  tht  only 
illaminatioii  beii.K  tint  of  the  epark  it*»lf. 

lu  the  diacunicioii  wldoh  rolloiced.  Hr.  W.  N.  BItftw  ciihtliitnd  a 
phstOErapli  taken  during  ttie  luriiv  ittinii.  wtui'h  ix  i^urtitTiiUrly  rioh 
ro  ilaxK  flaabea,  branching  vutwiml>  IrDrii  aii  hitcimoly  )iriKl>t  one.  In 
■onin  pUon>  the  hright  lino  hu  dark  e<lff-a,  and  in  one  part  a  thin 
bricht  lino  ruea  along  tli«  middle  of  an  otlirrwi»c  ilnrk  iKirtLoii  of  tbe 
Uaiiri.  In  aimwur  Id  Mr.  ItiwapLi,  Mr.  Shaw  itaiil  tli>-  pUli'  wnn 
exposed  nhniit  half  a  minnti.-,  and  tliv  roriiinr  thongtit  that  nwiew 
tboait  comlitioii".  thv  npiHuininiui  i>f  thi-  pliiir  iliil  not  contradici  Mr. 
CIsyden>  hypiKlimiji. 

Speaking  of  clio  »Aiuc  i>Iioto}[rnpli,  Prol.  FuTf  cuuiidi'ioj  ihat  M  t. 
Clayiluu'-t  ubecrvatiiinii  iiould  cxpluin  the  riutult.  for  a  brifjlit  Ra.-'U 
tvij^uiriid  niorr  ■.■;i[ioMiTe  l>i  diffLUMd  light  lo  rar«nio  it  than  a  faint 
one  did. 

Prof.  Raaeny  ri'iniitdod  tho  nioctiug  tliat  Prof.  Stokaa'e  "  a  xidM 
of  Dllvugi'U  "  Hi|iUua1ioFj  OiM  allll  a  poaiklblu  one,  and  BCr.  C.  V, 
Bnrt«n  a^ed  nliutliri  tlicy  mav  be  due  tu  rntut  aparkn  uitLliiiK  "11 
li|^t  from  brixhtly  illuiiiiuntud  C'luutlH,  junt  a.i  a  ffta  IIhiuq  aluorba 
light  fnmi  a  l>ri);Ut<M  -sourt-ti. 

lit  reply,  Mr.  01»yd«D  thonght  tho  "  oxidua  of  nittu^en " 
hypothtui* improbable,  and  aaid  hia  uxfMrimente  dil  not  tnable  him 
tu  aiuwer  Mr.  Iliirtuu'ii  Liuuliun.  At  iDRnrdii  Mr.  Hliaw't  plulii  hn 
b«)icv«d  Ihe  diHuied  lic'it  frum  tlie  clouili  would  hr  itiilllt;i<uu  to 
monw  the  fitinier  tribiiUry  fliuh<!!i^  itlllmiii^li  it  was  iiiiiilljcit'nt  lo 
ntrao  the  piimaty  out.  From  dutA  oliUiDol  vrhcu  tha  ribbon-flash 
waa  tafcm,  liv  had  made  eoinc  calculation ■  wliich  uavi  tho  height  of 
tlia  elonda  .kbout  1,000  yard«,  and  tbo  riM'Oii-iliiih  1,300  yiiriU  loii); 
sad  100  yariU  wi'lo. 

"Beaearch—  on  tlio  Eleotriokl  Roelat*aoo  of  Btatuut^"  i>y 
Dr.  Kd.  veil  Aitlwl.  Tlio  p«[ier,  wbicli  ia  in  Frenoti,  wai  takvti  ok 
read.     A  tnciaUtlon  will  ii>pp[wjir  in  tho  Ptoetmtijift  a(  tlin  Eorii>ty. 

•■  BvpiuiBian  wttb  BUo  of  Tonporstitrs  «f  Wires  undsr 
PnUtni  Ktrout."  ).y  ,1,  T,  iUjiloinky,  M.A,.  F.ILS.  Tlw  inviuiij^-n- 
tion  »»•  til  ■l<'i'?niiiiui  wlicllii'r  thit  roclliiiniil  c-r  oxj'iniioii  of  wire* 
depcndfl  nn  the  Mri«o  in  which  tlnry  aii  i>ulii"'lr.|,  nnd  wai  tindor- 
takvD  in  coiiiicction  iviib  th«  secular  cxpDrimtDta  ou  tho  fllauicily 
aad  ductility  of  wirca,  now  b«iD2  condoctod  at  Ulaegow  Uoivenity. 
Two  wiiea,  about  ITfC.  long,  ol  tho  eamo  rnali^rial,  nore  iiuapende't 
side  hy  udo,  within  a  Ui\»i  tbrmigh  which  stoani  could  bn  pa»nd 
to  change  the  tfimperalur*!.  Quo  win  wu  loaded  t«  half, 
sad  Ibe  other  to  une<teiith  its  htiMkiiig  weight,  and  in  I  he 
pidlinlnsry  nxpeHniontsllbo  elongationi  wore  newl  hy  a  (jiiiaukc 
inlor«cap««»tlittotutter.  About  160  IwatJagB  and  ooaltiig(,c»t<iiidiug 


orer  three  itiontlu.  were  neoeMary  to  Iirini;  the  hearily  loaded  wire 
tu  iU  ixtrmiuicnt  lUtci,  ao  that  coiueoutive  vKnaiisioun  mid  coiitrai;- 
tlon«  wnro  oijiud.  When  thii  atoge  wai  arrivea  at,  hooke  of  peculiar 
*h&pe  wore  at  tachi^t  to  lh«  lower  end*  of  the  wim.  These  hooka  Ibrm 
iL  raUtivD  gecimiilrirral  ){iiitli',  and  thnlr  horixoutal  parte  miltuslly 
■tipjiort  a.  amall  u.Hts  wiiii'li  caniri  a  plann  inirror.  II  th«  wlrea 
pxpand  or  coiitiact  uno-iiully.  tho  mirror  broomret  tilloJ.  and  the 
rclatiTc  ditplnooiucut  la  oheerved  by  meaiti  of  a  telescope  and  acale 
Hxed  nearly  vertically  over  tlie  mirror.  Prom  oxpcrimeiiU  on  (^l>per 
wtiM,  tho  cooBloient  of  rvlalivo  expaneion  was  femncl  to  tic  0'32  <  10  * 
iwr  dceroe  C,  or  abont  Vi  i^f  the  ordinary  linsar  oijianiJoii  at  the 
material.  The  lieavily  loaded  wire  etpandeil  moKt.  Tho  rMnlta  for 
platinoid  give  0^27  x  lO"*  as  the  relaliso  coefficient  under  tbr?  condi. 
lions  named  abow;  thia  Ea  about  ^  cf  tlieardinmy  linotr  otpauaioii, 
whiuh  frum  separate  vi|JiTiinuiita  waa  fuuud  tu  ho  IS  "4  k  19"*, 

Mr.  B.  TooUliwoD  tUoufihl  lliv  prubikli binary  period  for  eoitpcr 
might  be  eonddombly  ihorlened  by  r«poatMl1v  piittini;  onand  tating 
off  Ihe  load,  and  byaubjur^tiiig  the  wire  tucorslonid  o<wlllalion,  W^itii 
iron  wires  thia  wonld  not  Im  (he  ewe,  for  thev  bi'hftrc  in  a  most 
preiilinr  mniiner.  anil  mi^uirc  lani;  perioihuf  lunLartef  eachoscLUaCicil. 
Proni  cxpDtiiiir.nta  ht>  had  conilucLed  ditriu|{  the  laat  Iwoyesra,  he 
foiind  that  th«  pcnocsbilily  of  iron  could  Vk  ouormoualy  rediioed  bj 
repcnlnl  heating*  and  coolinjp  whilit  imdergoing  usgnetic  eyclea  of 
imall  ran^. 

ntr.  Orogory  said  the  pajwr  threw  vunaUlerable  liubt  OQ  wute 
oJirmnieiiU  on  tho  aag  of  atrotohci  wirca  npoii  wTiioh  hu  wae 
rnea^ej.      llu  uI^d  auggaalcd  boatiog  llic  wirM  ty  elcctrio  currenta. 

Ill  rtply,  Mr.  Bottonlsy  t>nid  iio  hod  couaidcivd  it  important  lo 
l««ve  the  wirve  untgucheil  after  b«iu)!  ailnpended,  and  aa  r!){iLr<la 
h^atin;:  by  tlec[n«ily,  he  thought  that  cOTivocti<vu  anrrenta  would 
Fiiahe  the  tenipcratui^  nuii-utiifurin, 

Owing  tuthi!  atisencecif  Prol  S.  P.  TtLompsoB,  hie  "NotM  OD 
(leaiticirioil  Optlot"  WL-rv  {HMtiioucJ. 


COMPANIES'  MEETINGS. 


SOUTH  OF  ENGLAND  TELEPHOHE  COMPAMV. 

The  otdinurv  gBtivnl  wt-eliJiu  i>l'  tliia  OjHn>»iiy  »»■<  hnl.l  on  the  27th 
nit.,  at  Wiii';h(«lei-h<.tnu,  Old  Broad -itree'.. 

Mr.  D.  Owen  Bstaaon  hr«<ii(l(id,  and  in  moving  the  ailoptioo  •>( 
Ihe  re)>urt,  ubserved  that  tlio  ei|>«uditiire  on  (tapiial  soocuat  waa  la 
Tiuoia  of  that  of  laat  yvu  by  £J.460,  owing,  la  gfial  maaaure,  to  ths 
incrtfisn  in  biuiitoM— namely,  451  eichariKc  and  IW  private  Il'iea — 
teaolting  in  a  aubatantiul  increa.ie  in  the  gtusa  rviital  of  thu  Coiujxu^. 
Tlity  hi^  aleo  apcnt  a  good  d<>al  of  muuey  on  trtink  Hdm  iii  their  dia- 
trict,  in  joining  up  tho  •ever*]  town*  in  whidi  they  ha^l  eicshan^et, 
iind  grxlually  cotiiioctiaK  them  together,  so  ttmt  when  thu  goixl  liiiis 
cBTTin  whinh  t)i(iy  had  Intrn  «i>  long  nx]>octiuii.  wlivn  they  would  ha 
ailmittrd  into  London,  only  ahort  kiiKthn  wuiilil  bt)  riMiuired  to  enivhla 
tfinm  lo  jois  haiida  to  liic  nietro|Kilitaii  lyttcm.  The  ri?vtnu«  of 
£18,792  ohowcden  in«r<"ni'  over  that -if  la-it  year  of  i'4,928:  but  t boy 
u'uii>  oliiigui)  tu  tran«10T  £9,041,  whieti  «-a«  xn  increa.ii:  uf  £2,070,  to 
()>i>  preAsnl  year,  tho  groat  activity  in  their  litinincni  Iwiug  in  the 
Humuier.  Tliix  amount  would,  howurnr,  lie  fur  liUiioaal  during  tha 
ycor  just  uutert'd  up»n,  The  large  »um  tliey  hod  |iaid  for  royaTiic*. 
£3.466,  WM  a  rviy  hoavy  tax  on  thum,  really  amounting  to  7  per 
cent,  ou  tliuir  paiihup  capital.  lu  en  al.d'i  letter  froui  thu 
Ui>it«d  Com^HiDy  lo  tho  Rccrattfy  of  tho  t*<'«t  OIHc-  Ihat 
coiniHiny  hud  aug}jB«tetl  tli).t  tho  puhllr  would  lie  bolter  tervnl  if 
the  lieavy  UK  impoied  by  tha  I'ost  OfRw  upon  telophonl;  oomtnuiii- 
catiotia  were  leioorol.  Upon  that  ho  would  vonlnrc  to  luggoit  that 
it  wuuld  he  au  aildilional  aetvicc  to  the  nnhlicwora  the  lar^  royalties 
laricd  by  the  United  Compauyou  ihusubeidiaryoompsnits  aholialiedf 
or  at  le«>t  iitad'rinlly  moditiuif.  Were  tlintdona,  it  mig)il  atningtheit 
the  hands  at  the  Umt^l  Company  in  any  negociations  with  tba  Post 
Oltiuu,  and  it  would  MTtaiuly  >ie  a  good  eiample  for  the  dupartmeat  to 
fallow.  Hinoe  tlioir  last  lusetiug  they  bail  ubtaiitrd  a  •luntation on  the 
BtiK:k  Kxchanni.  Tlialong->laiidini;dL'<piiie  with  die  united  Com uauy 
bed  bceonottinl,  and  theiavidiouaroeinorandumiueertcd by  tlie  auditors 
in  their  former  tislance  sheet  had  been  nlimiunt'id  this  VSar,  They 
had  euoccedod  in  reducing  thi^  claim  from  £1,&46  to  ££,365.  Tho 
demand  from  their  L-untomen  fur  trttnk  Uum  euuiinunl,  but  m  >■«!  the 
Unitoil  Com^iatiy  livl  not  ■reit  tit  lu  ffMil  Uitai  nay  fiacililiea  iit  cou. 
iLcoling  thdr  district  with  Ihir  ■ni'lropotttan  »3-iiteiii.  He  imivmlood 
that  tho  Uoitd  Com^ian}' wcrn  ruiintiig  liiiiRi  through  the  South  of 
Eugknd Oom[)auy'e dialrict, sa under tbo aKreoicieut  th«y  had  the  power 
todo,  with  tho  inUntianofcaanootingUp  lliriningbani  monedlrectiou 
and  Itrinol  tn  anolbor;  but  why  the  UniLcd  Oimpaiiy  wart>  willing 
to  grant  acooinmo>Uti<in  to  [hesn  ditUtnl  tawim  and  reftued  it  to 
places  conitguona  to  their  own  rcnuc  and  to  iMttuui.  many  of  whinii 
ivtic  already  subacriheni  to  tho  Londoo  exchange,  wiu  a  matter  he 
could  nut  luuleiaband.  He  thought  it  would  hava  been  only  ordi' 
■lary  oouiCoty  had  their  view*  be«n  atktd  for  Iwforo  tlie  line*  inm 
through  thiiir  diRtriet  bjr  the  United  Coinjiany  hail  been  denided 
on.  Seme  hard  words  had  bcon  uwd  witli  nl«rauai<  to  the  treat- 
mi' nl  expcrlBUcad  by  other  oompanies  tram  thn  Pout  OtOcn. 
Uu  uuuld  ouly  state,  as  regarded  their  own  CoDipsny.  that  thoy  hsd 
aiwi^ys  rui'uirt'd  thu  groaUwt  coiirtesv  st  Hie  hands  of  the  depantneiit, 
viith'wliich  lh«y  h»^  always  worked  without  the  loaet  friction.  Tbey 
knew  fecy  well  ths  terms  npoD  whieh  they  held  the  lioene*,  ami 
though  thoss  terms  were  eneroiu  enough  they  fasi  I  iuiT«r  tried  to  ^ 
beliiiiJ  or  lieyoud  its  itHiitinmunts.  Tlie  d!vid:iid  proposed  of  1  per 
cent,  ou  theonlinary  aharcu  waa  J  iwc  oent.  more  than  that  of  ust 
yeai. 

Mr.  A.  HMoOrvcor  n-coti-lvd  the  cuotiou,  which  was  sdoiitcd,  and 
the  dividend  naa  slteiwanb  supiond, 
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CITY    NOTES. 


WMit  Caut  of  A»«H««  ToUcntph  CompAny.— The  rccoipU  oi 

thii  Coniiiaiij'  for  tin'  iiii>iitli  or  June  amniiiilcf  to  £6,600. 

Dtr«et  SpA&lah  T«l«Krapt>  Cempaiiir,  UnlUd.— Th«  nnoiftiiof 
this  CDini]mtiy  (at  .tmif  ihon*  a  il«ci-i<i.<«  oT  £90  au  coinpMnl  with  tlic 
eorTMponiling  iwHod  lul  yp-w. 

WaM  India  and  pBaanui  T*l«cr«ph  C«iD|>Mi]r.— The  r«-ntdpta 
or  ttiU  Couimiiy  Tor  tbu  !iv1['-m(<iitli  «ii>1imI  .iiuin  SOtli  wetv  £%750, 
•Kftitxt  £2,5m 

BaaMni  T«]«rraiili  Cempaay.— Th»  rN:N]tUi  of  thia  Cniii)uiny 
fvt  Jiiim  wera  144,801),  -Li  M^'uintt  £48,096  fur  tlic  imin*  j>m1>1  of 
1886,  or  a  (Ipchjhi-  <i1  £3,291, 

Bastam  ExMiuion  Tflletraph  Company.  LUnlUd.— Tlii* 
CoiiiiMiiv'a  rvGuijits  Tor  ()i(!  inoiith  of  Jiiiir  wcro  £39,350,  iw  o^itut 
£41,764'|'qt  tin;  wtiic  |«-rb<l  of  1683 

Waatant  aad  BnuUlaa  Talacrapb  Company.  Umlcod.  — Tlio 
traflic  reociptt  foi  tin-  vetk  rnilnl  June  28.  sftCT  ileiluctiiiK  tin' 
fUUi  Qt  thi)  KToas  reoeipta  jmyabk  i'>  r)iu  Iiomlnii  I'laiiiio-ltmritUit 
Tklcfnph  Oi)mi»iiTi  UmlUil,  vwn  £8.017. 


NEW  COMPANIES  REGISTERED. 


BouiNi-to-BonM  Ueetrleity  Company.  UniMd. 

_.,^ , iff    Sluii;;!iii;r   .mil    Hiv     18,    Aiiatiiil'iiar».    R.C..  willi   » 

eaplla)«r £100.000  i"  £&~l»ir'>.  'OKJik.!:  T<j  hna  ltuUui  in  tlir 
mm^ui  anil  «l«cw1i«n  iti  thf  tJiiilM  loriK^'Xii,  iit  fi\wh  An<'\ru- 
pcmm  uiajr  1m  gaiitntoil  or  awn tiiiil a )•.'■).  nn<l  I'miii  ivliioli  the  xani^' 
nUiy  bf  disCriViitml  l)y  iiicanit  of  ivlivs  ur  <iilii-i' I'ljiiilix-ituri  nf  dtvLri- 
dtf,  for  the  pgrixoF  a(  li^lillug  luivali^  lioitna,  biiildiuic*.  aboiH, 
fiunorlcei  or  worlu,  or  far  lli«  |iiiq>u.it!  or  >,'iriaj;  ini>tin:  jiowrT  Tor 
t«k|Aoalc  iiurjioww,  etc.     Tk«  limt  aiiWrribcr*  are  ; 

SUutt. 

R.  Hamitionil.  117.  Umho^Hftatc  utrMt,  K.C.    .,.„, 1 

a  Cornisli.  132,  llelvudert-toul.  S.K.     1 

J.  Wiat«liMMl.  Cnmch  Ei.»l.  N 1 

T.  E.  TovnMn,  I,  PorClanclTnait,  Pinthnry  Park,  N.   ...     1 

H.  DiBdiaoi,  7.  lWf.-nl  plnc«,  W.C 1 

H.  LiiiklaUr,  117,  lUthopigatcntrMt.  K.C. 1 

U.  Mann,  2,  Wolwrii-plnte,  W.C 1 

Thtn  fllian  n«t  he  luw  tlian  tlirev  aot  mtav  tKaa  mvch  Diicotora. 
QnaUftMtioa,  £250  ttook.  The  Unl  to  b*  anpoiDtei)  l>r  D'"  "iib- 
■criban  to  t>i«  ii(«iuonn>]niii  ut  MauH'ialian,  Roninnvratioii ,  £SO0, 
divUible,  and  uOG'ii'jich  uf  net  jTolitu  aftrr  7  por  cant.  <lii'i<lcnil. 

Irlab  Hona»-t«-Boa»«  EleeirloUy  Compa&r.  LImUal— KouU 

torfl  by  SUii|jhtcr  ami  .Mty,  18,  .Aif.Miifii..i-.,  K.C.  »illi  it  raiiitalor 
£100,000  in  tA  iihir<i<.  Thi  ol>jt">t«  of  tlic  LVini^iany  arc  uiiiilar  to 
th«  iktiovi'.  .iiiil  Ui"  ■iituinibers  to  tbe  iiii-JiiiiriiUiluejL  uf  juitiv.'iatinii  tlio 
iaia«.  All  llie  ntlirr  nMiilltioiu  witli  rvgant  la  iiaaliliritiim  itnil 
reiuuuaration  arr  alno  lilviitti-jj. 

Lanoaahiro  and  CbubUra  Haiuia-tO*Boua«  ClaatHelty  Com- 
pany, Limited.— if<'-|.i>-trj  1.;  SUit^.lifft  ;iinl  Mav,  1!!,  Ainlii>riiir», 
E,C,,  Tiiiit  Bvai-iul  ul"  £100,060  In  fiS  iltni.-*.  Vlir.  i.bjiwU  r.f  the 
CoitijiMiy  •!«  siriiiUr  t"  llw  nboVf',  uu<l  tbi-  nuliMtil'cl'n  t"  ttio  iiicina- 
raii'luin  cf  «**i"-i«ti.'ii  111.'  ■u-rnit.  All  tlip  other  ■vinlitioii*  with  io}{nt\l 
to  •it\aliliC"klioii  aiLiI  r-tiiiitici-atiriii ixr^  xUa  i'lAiilifMl. 

Baotrlo  Traat,  UmlteO.  -SoglNbrcl  by  lliixbi",  .MasCiimaii. 
and  Kew,  59,  Kiw  ltiuu.l-*liiwl,  E.L'..  witli  a  t.B|iital  of  £60,CXK),  hi 
£10  iliMci.  Objept :  tbu  intiiiih'iicti"ii,  wutnwtiuR  fw,  MUlilUliiiitfiit 
aihl  cArryii^ on  ofu-nrliViiiiauhiriflryaiKl  a|>|>arat<H  f-^r  li^htiiin;  >lmt», 
»lc.,  by  ulactridty.     Thu  llr*t  *tilwTibi:i-.i  are: 

ShaiTJs 

11.  ChailniL-k,  17,  rAtllaiiwiil-).liw:L,  S.W 200 

II.  L.  KiuK,  Fouiiilci^'  Ilatl,  Sl  SnilliiiiSi  lanr.  £.0  ..    200 

J.  K.  1).  Mackriiwr,  16,  Great  liunrfci-atieel,  S.W 200 

C.  E.  Miu-t<iiniaii,  Kyo  lluik,  Al>wjt(rr,  Ctuwlilre 200 

H.  C.  Marti-rniaii,  SW,  Kew  Bpoaa,»l[i«t,  E.U 200 

W,  B.  lUiwhaw.  Kiil«j[ruvo .     SDO 

B.  B.  Robsou,  9,  IlriJgB-itliBit,  S.W 200 

Thara  xbnll  l)«,  milil  otliiTWiw  (leiorij\lriCHl,  el^bt  Dtractorn,  ijnali- 
lliralioti,  £2,000  iTwk,     Iti-inuimrallmj.  £50  «arli. 

NoTtborn    Eleatrlo  Wlr«  aad    Calila   Blauntactarlnc   Con- 

paay.Uinltfid.— K<'giit<-r>.->t  by  Uoilfrty,  ltl.c..iu«,  Kirtli,  .m-l  0>.,  77, 
Chanoery-laae.  W.C,  with  a  uaiiilal  vl  £20,000  in  fosburoi.  Objt>^t : 
to  cany  inb>  rtt'cct  an  u;ceeiunt>t,  itniud  Jimn  20,  maUe  bolweuu 
BUkay,  Emmott  ukI  Cd.,  LiiniUt],  ami  J.  Duff,  ancl  to  cairy  ou  Oik 
tu^eta  »r  Lnaulatwl  n-in  aiid  cabli^  rnattufaatimn,  "Div  Gnt  sub- 
aedben  aro :  Sharw. 

E.  Fowi*i,Tlu>  Hall,  Lanlcy,  Staffs. .,     1 

E.  Blakey,  The  Oraiup?,  LwhWlitT*    l 

Vr'.  Eiijmotl,  S>iiiar«-nj:ul,  HaliTav I 

W.  U-vl.  S3.  Ilyili!  [lark-TOail,  Ufdifes 1 

W.  8.  Smith,  7&,  Crown-BtTMi,  Halifax  1 

W,  GanUujtN,  FomiiilD,  Halibs 1 

G.  RhodN,  AahSald,  Sowonby  Biilgt 1 

Th«n)  tliall  not  ba  lota  tboji  tliioa  uoi  oioro  than  llrv  Dlicoum.  The 
firat  to  be  apjwinted  by  the  rabaoHban  to  iht  manionuilum  of  aaao- 
datlon.  QuaUrieatlun,  100  nharaa.  aamuiientvHi  i  £2.  Sv,  for  every 
■tUndanoa  for  each  DuocXot  rMMJng  within  00  nilea  of  th«  nlwo  of 
nteattng,  and  £4.  4$.  when  rasidlog  more  than  90  mllaa.  Bvery 
Knctoris  also  to  n:ceivr  C80  lor  eTtiry  1  peroenl.  ofiliviilcrnil  abora 
10  i-cr  ci^iil. 

aajioa  and  Ganoral  Uootria  Traottoo  Company.  Llmltod.-^ 

Kcgielon^  by  KortMU,   Kow,  Nunon,  and  i^,  10  VicUnu-atroat. 


S.W.,  nith  a  capital  of  £S0O.000,  in  £1  ihArM.  Object:  bo  soinii* 
th*  uatHita,  iTFopoTty,  gtvulvill  btwineui.  tinikrtaklns,.  knd  awetsof 
til*  iteiins  Elfictrir'iii  Traction  Synibpali>,  Limilcl,  tir  aiiy  i>ii't  tbereol, 
aail  ceftaio  |MtciiU  or  rigbt«  or  inlvtriit*  thirrin,  belongUii;  to 
n.  Footo  anil  C.  Von  Rnrh.    The  ftrat  mbnoribora  ant : 

8haT«a. 
A.  E,  Gstbome  HurJy.    M.P.,  22,   Chkrlw-stniBt,    IWkaley- 

siliiaro 300 

U*Ht.CoIou»l  U.  M.  Davidson,  11,  Si.  C.(K.rBc'B.»iMTO,  S.W...    300 

LiBiitOolouBl  E.  .1.  Fryitr,  22.  RyiWutroul ,  \V. 300 

T.  K.  Grwiihill,  1.  Brow iwwoo.!- nark.  N 1 

W.  A.  Norton,  III,  F.itililrii.ma.1,  N 1 

E.  P.  Umb,  14,  Vtctoria-jtreet,  South  H«kwy    I 

J.  V.  .Scott,  38,  MHcli*!<Uvcr  rood,  Leu,  S.E 1 

Tliere  aliall  not  im  tout  tliun  four  nor  mors  thin  18  Dlnoton. 
QuallflcatloLi,  JOO  aham.  Riuiiniienttioii:  CiiAirmaD,  £S00  ;  other 
DireutiirH,  £2S0  [wt  aiinniii, 


PROVISIONAL  PATENTS.  1889. 


J(;ki  94. 

L0263.  Tranunlttlng  aljpiala  to  or  nwm  a  looomotlva  enctas 

by  the  aid  of  alaotrlolty.  .I^hii  G^r.hi'r  miil  Thnmoa 
itiilli'y  .Siiwurbiillij,  14,  bin'tfr  Flank-road,  I'lilwooil,  I'rcxtou, 
LanMwbint. 

•Ivsr-  26, 

10SU6,  ImprovomonU  in  tolograpby.  William  l>UiUi|ii  Thauiptuo. 
6,  Lorl-strN.'!.  Livfrjmiil.  (Cliarl«  tinolu-iu  iWke,  United 
Slaleu.)    (GiiiiplFlH^iKM-tticatiou.) 

.J  I'M!  27. 

10>I12.  Improvemenia  In  oloetrlc  rallivay  oara.  and  In  nndar- 

Sraund  eondDotan  and  appUanoaa  for  tito  aam*.    Jmoph 

John    niil'liei,    919.    Talnitll'ili-Mf.    Wiliningtoii,    Ddaware. 

UuitcJ  Staler. 
10440.  Improvemonta    In  holders    Cor    incnadoacont    electric 

UUDpa.      ll<*]ii->  iliijli^y,  56  and  56,  UliaiKrij-IiLnf,  U>udiiij. 
10461.  Improvemonu     In    olootrieal     ■IcnallUs     apparatna. 

lUiK^it  Bn^iklclinrxt  »nd  lltiiry  Cuii.->itfiu,  S3,  .Sen  ihniiplon- 

biulilingn,  Lonilon. 

Juxe28. 
10&17.  IntproTomanU  la  olanonU  for  voltalo  battorloa.    E<lvar<1 

Frii.klaiiJ,   Krvil    .Story  Mi^Vfllync,    Arthur    Hrnry    Hough. 

and   [(r.^-iuftn'!    (iftmld    Fit n-U^ raid,    47,     Linoln'ii-iun-liefiu. 

l.oiiibin. 
1061Q.  taprovancota  la  olaatra-netora.    1>1wuitl  Crazier  Slbbald 

Moon',  24,  Hiiiitltiuiij.tiiti'liiiililin^,  London.     (Rom  frankttn 

Moori",  Indin.j 

,li-*»:  29. 

10666.  An  Improrod  ■unufttre«nM  of  naxiUa  alootrle  eaUa. 

n'illiani  Kmext  (.ray,  6,  BrnaiEi'«-lii]ililln){i. 


I 


SPECIFICATIONS  PUBLISHED 
1883. 
6966.  OoHmd  lOanMiiUi,  «o.    /aiini  and  Ahi]i]>ey.     8il. 

leae. 

SITCa.  Kleotrte  ohmttlns  dovloo.    Alli'-iu.    (Tb«  Biulcr  Kio 

M.^niifMi'Iinirij^  iiiiil  Mot<ii-  I'r.iiijihny.)     B<L 
mi.  Blootrlo  llgMIng,     Ui»>:>lui,.     lt.t. 
9747.  Btootrlo  tMUo.     Winiiill     M. 
10194.  Eleotrtcal  awltebea.     Uwkhnro.    ttl. 
10563.   Mntlplo  lolosraphy.      Mntrailivr.      1b.  M. 
I0%6.  Elootrionl  liKtatinc  appnratiw.     Smith  (Na«hfi>lMcr. ) 
139S4.  Blootrlo  iriroutu.     K<n<i.»ll  and  C(Hj|Ji-r.     BJ. 

1889. 
6064.  Elootro-maftnota.  &c.     TiakntThoiiiMju/.     fld. 
7356.  Oalvanlo  batlorloa.     lliillby-Newtou.     6d. 
7619.  aioocrlo  battoMoa.     ilariicr  .Hiarkuy.     6d. 
764S.  Bootrloal  oondtietora.     C-)«k.     8(1, 
7647.  Bootiie  motoro,  *o.    Wh.-ulcr.     ftl. 
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NOTES. 


Norwa^'  -TUo  (incHtton  of  li):htiii^  Ibi;  silver  uiinort  of 
Kon^sliet'};,  wliicfi  liblori^  Ut  tlii:  (Jmoriiniciit,  is  under 
coiisulcrutioii. 

From  Above  to  Below.— 'ITie  n-ori:  ol  tmnsferrinj! 
the o VIM' hem i  w-r]«s  of  llie  <)iot*veii*ir  fliiUery  iii»tall.il.ion  %n 
coiiilnfU  iimlur  the  atreot.  is  lieiiig  liirnci  nut, 

Personal. —Add  to  the  Hat  of  re|>rcsontalivc.-*  givoii  in 
oiii"  last  i*iut'  Mons  Tli.  Pilter,  21,  Hiiy  Aliliert,  Paris,  who 

rejtre'tMils  >ri?s*rN.  .lolm  I'owler  ami  Co..  uf  IawIk. 

Tho  BKhibition. — It  i-^  m\<X  Utnt  three  aUrms  nf  Krc 
have    beui   earned    by    viuitact   of   tho    oleoti-ic    lii^lit 
tbc  Kxhibitiuii .     lit  each  onseitReama  to  huvo 
'<!  by  «lioei'  cHielusBiiotn. 

Noteworthy.  -Ill  the  telc|>]ioni(-  jmitlg:bin,itt»ii  Mr. 
Bniiitl  gi'accfnlly  ilfMrliiieA  tho  cl)airmiiii»hi|i,  aiv}  Mr. 
Mopgnii  i»  not  apimiiito-l  la  iiiiy  uxiiciitivo  [wailioii.  A}j;oo«I 
nitiiy  {ico|i1e  have  liecn  a«kiii|<  '*  Why  is  Ihia  thiisly  J" 

Fountains. — .Iiwt  ai  Ihfl  lirilliatit  tlisplny  pnxjiicol  by 

ihc  illiin]iii;itcil  fonntaiitH  at  the  Keiiiiingtni)  Rxhilntioii 
prbvixl  Olio  Iff  ihi!  nuMl  utbracUvd  il,iily  features,  mi  <\<.iva 
the  iiliitninatioii  of  the  ffnint.iiris  a.t  the  I';iri8  Kxhibitioii. 

Haldstone.^Mr,  Wcbxuir,  iho  invciikir  uf  tho  ul<^ctro- 
lytic  trcatiuciit  of  sewage  by  elctUicity,  h:i«  twen  vwitin^ 
Maidatonv  with  a  view  to  thn  foniiii iatroii  of  a  nchcme  for 
theiiuriliciitiun  of  the  Itivcr  Mi^dway,  which  ia  now  VBi'y 
much  polliitei!  by  sew;igo. 

AOo-a-hendTown,  -L'coria,Uliiioi»,i9layiiii{)b(olf  out 
for  big  thiii[;a  It  ia  going  to  Bpuiul  200,0O0dol8,  oti  an 
olttlric  mihiTiy  us  well  lU  I.OOO.OOOilnh.  on  water  works  in 
ordfirto  briii);  aii  nccew  of  popuLtioi),  itml  cx|>Gcta  wilbiii 
five  yeara  to  iiitmhor  100,000  |ipii>Ic- 

Personal. — 'We  i-cjp-et  t-o  nolKC  in  our  contcraiwraiy, 
thu  Etflrird  If'iirli!,  t\  reiiort  Ihtit  Wr.  Hotiry  ]'>lmiimla,  so 
well  known  to  luuiiy  of  ns,  hns  Ijucn  very  ill  with  [invii' 
monin  while  in  New  York,  bnt  wc  are  glail   to  say  tiial  tho 

1ute«t  i-eiwl  is  ihrtt  he  is  much  hotter. 

Electric  Omnibus.  Mr.  It^iUilEtlo  Wuhl  .tn<l  .Mi. 
I'.  B.  Bohr  liavL-  u\hibJLod  Waiil'g  oloctricnl  aiuiiibns  to 
the  ahuh  in  the  groniKk  of  linckinghitm  Palace.  Ifia 
Majesty  ae«mc«l  groiitly  interested  in  the  [lerforiiiaiice  nf 
the  omnibm,  which  moved  aiirl  tnniod  round  with  enttc  and 
|ireci.«ioii. 

II*t0rB.^Thu  cunimittee  iiomi miteil  by  the  City  ol 
Paris  to  exiiniine  itiLo  thu  merits  of  cluctnc  mclora,  liaa 
commcncod  tho  work  entmeibed  to  it  Tliu  rouipotitumar^ 
twonty-sevon  in  »iimb«r,  although  only  eij^hteoti  have  sent 
aotual  Bjipomtiii).  The  rcnwindcr  haw  aeut  drawin^B  and 
photo^^Tkjihs. 

PrOBOrvailoa  at  MUh.— M.  Mainonh^iite,  kiving 
noticed  Uitil  thm  powageof  an  electric  current  roUnlfi  the 
.  fonoatioti  of  the  cream,  thought  trftatmont  by  electricity 
would  \ie  favountble  to  |>re«ervution.  A  niiniber  nf  gximu-I- 
mcnta  hxre  been  aimed  out  to  me  if  thin  was  the  cHst^ 
iiitd  the  result  hits  huuii  very  satisfactory.  , 

Woolwich.— Commander  Batten,  chief  of  the  Klecliic 
Light  Duiurtment  at  tha  Admiralty,  wn«  busy  during  tbc 
Iwt  throe  or  four  d.4ys  hst  week  in  te-itirig  the  uK-trit 
lii:ht  dfi|Mnitus  whiih  has  bt^-n  fitted  oii  thv  gun  wh:trf 
and  wii  boaul  the  ue»'  vuuels  "  W^uspitv,"  ''  Uudliey,"  atid 


"Australia."     The    trials    have    {irovod    In    every    way 

siitisfactory, 

Water^SA  —III  discnssiiif;  the  i|tieKtioM  uf  water*Kas 
und  itft  u|iplic-aliciiiR,  Max  Ucltel,  in  a  recent  number  of 
r,7{i<,w,'.  jitiii-iUii,  i^lU  attention  to  the  various  nttctnpta 
l.hiit  li.U'o  been  niiule  tn  obtiiiii  illuiuinDting  gas  by  the 
ele^tinlysiii  of  water,  and  Biiggesta  that  with  the  great 
advniiL-c  of  the  liisi  few  years  in  electric  science  such  elee- 
irolytic  decnmi)OHiti(Mi  may  eontaiii  |KHsibilitt03  even  now 
utidreamed  of. 

Usbon. — The  work  now  Wing  ciinicd  out  ni 
Linlion  Doik^i  ia  cirricd  on  vrlth  greater  ox|ieditioti  boo&uMl 
at  night  it  i«  linhleil  by  means  of  tho  cUictrie  light.  Each 
of  the  B*>veii  tbtntinf!  •tng^s  which  are  iwed  t<i  «ori«tnict 
the  foiindiiiion  walls  of  the  ijiuy  can-y  a  i-oinbiiiwl  dyTuimo 
and  Pai-soiia  cngitic.  The  wiirkshoits  are  lighteil  by  mearm 
of  the  .lablocbkufT  carnllcs,  which  receive  the  ciiiTenl  from 
two  C!rAiunie  machines. 

Manchester.  —A  K|tcciul  meeting  uf  the  Mauchest< 
t'ity  CoiukmI,  in  i>ii]-simnce  of  the  Electric  Liyhtint;  Act, 
1.SS2,  will  !>«  held  iin  tho  Tth  AngiiBt  to  take  into  eoiwidem- 
tiun  and  dctcruiiiio  itjion  the  ex|iciliciicy  nf  applying  to  the 
Itoanl  of  Trade  (or  a  provifiiniial  onler  in  Jicconlaiicc  with 
tlie  Klcctiic  Lighting  Aetti  of  l«f2  and  l^f*«  to  authorise 
the  6iip|ily  of  electricity  by  tho  (_'or[H>mtion  for  pnlilicand 
priv;it^  I II ii-)M)9(>.><  within  thp  city  nf  Manchester. 

County  CouneUs.-rhc|>o«ition of  County  OounuiU  iu 
rvliitioti  to  eloutfie  li)^btiiig  will  lie  gradually  defined  as 
liowcix  are  linked  for  by  c«ni|KLtiic»  or  load  aiithnritics.  It 
was  fltated  in  the  ilisctiflsion  of  an  applicjition^iiddressed 
wrongly,  however,  to  the  Bucks  County  Council  ^that  if 
pneta  mid  wires  had  to  bi>  [tiit  up  by  the  aides  nf  the  roads 
it  woidd  lie  a  matter  for  Hie  Highways  Coniniitcee  to  look 
into,  and  we  prcsiiine  this  would  l>e  no  in  all  cuaea  where 
the  roada  were  under  the  juriwliction  of  tho  County 
Coniicil. 

Tatham'H  Cabteti. —  Thutie  eahlus,  us  maiitifuctiired 
!•>■  .Me.i.tr«.  Kowlct  .irid  On.,  Imve  hint  very  iiici-cnftll  trials 
ut  K-istbonrno,  whei'O  plaee«l  nudei-gi'ouiid,  and  with  ftiirly 
high  voltage ;  and  at  HL  .John's  Colliery,  Xormaiiton,  where 
groat  dilllciiltioj)  have  bneri  eiicoiiiitereil  owing  to  water 
cnuHUiiiUy  running  down  itOUft.  of  the  wires,  that  Is  from 
the  top  o]  the  shaft  to  tho  bottom,  all  ditli<:iiltic3  L-caeod  on 
using  thciie  enblea.  No  trouble,  again,  hiia  been  given  at 
Lewis.  A*  experience,  therefore.  accunnil»te«,  it  Ik  very 
favoundilc  to  thin  Ryetoni  for  utidergi-ouiid  work.- 

Tho  ■•Journal."— Itencmlly,  when  the  electrical 
[lapLTs  -iiie.ik  of  ihe  ./r"/>  luit,  they  refer  to  the  JminuJ  of  the 
Inatitiitiiin,  hitt  in  thin  case  we  refer  tii  the  Jiiutwi!  of  past 
and  prcftont  <>tiidoiit«  ol  the  City  ami  Cuilds  of  London 
Iriiititiiti!,  iiuiii>ier  I  of  which  U  bofoi'c  ua,  nnd  contains  a 
number  of  shorter  nr  longer  articles  of  a  eharactei-  no  doubt 
very  iutci'e5tiiig  to  the  students,  and  aotuc  of  them  to  out- 
sidor?.  One  iihoit  [r.t|ier,  in  [inrticuliir.  conitnends  iteelf  to 
us,  It.  ie  entitled,  "My  Kiwt  Lecture,"  tho  author  un- 
known, bill  whoever  he  i^  ho  ought  to  mukc  his  mark. 

Sowago  Pr«clpItatioiL~Last  week  at  tho  London 
County  Council  Mr.  Kbodc;  («hnirinati  of  the  Milin  Drainage 
Committee)  submitted  the  report  of  the  comiuitlee,  which 
staled  that  in  cuuiioctiou  with  the  oxjicriiueiits  about  to  be 
carried  out  by  Mr.  W.  ^Vcl»»tor,  at  proeanoas,  for  the  pre- 
cipitation of  sewage  by  electricity,  it  would  bo  nocosaary  for 
thit  Cutnicil  lu  engage  tem|>nranly  the  setviceit  of  an  uloc> 
tritiitii.  and  h-ivitig  coiifuiiud  with  thuchemJHt,  thoy  rvcom- 
mcndod    lb.iL   Mr.  J.  N.  Shuolbrctl.Xif  Xu.  1.  VVeitiiiiiiiBtor- 


eb&Diben,  he  engaged  (or  this  [Rirpu»»  ituritigthe  month  of 
July. 

Electric  Lighting. — A  P&rliaTnentary  paper,  price 
O^d.,  has  Ixicn  iBsiied,  giving  a  return  conLdinuig  the  copy 
of  a  report  made  by  Major  Marindin  after  hi«  «ii(iuiry.  held 
by  directioTi  of  tfae  Boari]  of  Tnulo^  into  the  varioun  appli- 
cations for  provision^  orJci's  a»d  liconsoa  imd«r  tho 
Electric  Liffhting  Acta,  iti  respect  of  the  motropolis,  a^  welt 
M  inU>  tlie  subject  mutter  ol  a.  Bill  introilucwl  into  the 
House  of  Commons  by  the  Metropolitan  Electric  Supply 
Con)pa.ny,  Limited,  together  with  a  copy  of  correspondence 
between  the  Board  of  Trade  and  the  London  Cotiiity 
Council  on  tho  subjects 

The  Edison  and  Swan  Company. — We  under»tan<! 
that  the  directors  bud  ihu  accounts  for  the  year  cndod 
June  30  before  them  on  Tuesday,  and  that,  iinbject  to 
audit,  they  decided  to  recommend,  at  the  meeting  of  share- 
holders  U)  be  held  on  30th  insu,  a.  dividend  of  7  per  cent 
for  the  year  on  the  A  shares,  and  a  further  distrioulion  of 
3  per  cent,,  against  arrears  o(  cumulative  preferential  divi- 
dend on  those  shares.  Ccrtninly  tbc  shareholders  are  to  be 
congratulated  at  thin  jioRition  of  atTairs,  and  it  h  .t  most 
decided  proof  of  the  wisdom  and  care  with  which  the  direc- 
tors have  managed  the  atVairs  of  the  cotQ|)any. 

De  Beers  Mlno.— This  woll-bnown  mine  at  Kim- 
berley  ia  now  lighted  by  electricity.  The  insL-iniitioii  has 
been  erected  by  Mr.  It,  O.  CI,  T>nimmond.  The  eiijfitie 
used  is  a  10  fa.p.  of  the  compound  oondensing  type  by 
FowLer,  and  worke  at  13011.  prosmu-e.  'I*Ue  first  trial  of 
the  engine  was  for  27  hours  without  stoppin;;;  since  then 
it  has  run  150  consecutive  hours  each  week,  the  tamp^ 
being  lighted  from  Sunday  night  to  the  following  Sunda-y 
morning.  The  dyn&mo  it  of  the  Msnchostor  type  by 
Messrs.  Mather  and  Piatt,  and  runs  at  940  revoliitionR  per 
minute.  The  main  cables  are  l|in.  in  diameter,  innulatad 
with  indianibber,  with  an  outer  covering  of  tarred  hemp 
braided. 

Overhead  Wires. — The  JAvnpod  Courirr  says:  Electric 
light  and  motive  powur  cables  add  to  the  disfigurement  of 
our  streets,  if  not  to  the  public  danger  ai-isiug  fi'um  over- 
head wires.  Provided  an  electric  wire  stiapjied  as  it  came 
down  it  could  do  no  damage  by  its  current,  for  that  would 
bo  shut  off,  but  there  may  bo  cases  where  such  wires  come 
to  the  ground  without  bi-etJunjc.  The  time  most  come  in 
oui-  great  cities  when  all  telegraph,  telephone,  and  electri- 
city-supplying  wires  shall  be  nnderground,  but  to  carry 
out  thia  reform  at  once  would  be  a  costly  operation.  Some 
time  ago  steps  were  taken  along  Broadway,  New  York,  to 
put  all  «uch  wires  underground,  but  there  the  uuitaaco  had 
Iracome  stupendous.  As  many  as  ISO  wires  were  curried 
from  pote  to  pole,  and  when  snow  acctimnlated  there  was 
Herious  interruption  to  communication. 

The  PnUkoe  orindnsttr* — Tbis  hall,  so  well  known 
to  most  of  our  reeders  as  being  the  scene  of  the  Klectrical 
Exhibition  in  \?t%\,  has  for  some  time  been  empty,  but  it 
has  now  been  fitted  up  for  a  series  of  f^tee  bo  be  given 
during  the  duration  of  tho  Urge  exhibition.  Tlte  electric 
light  instaUatton  bis  been  carried  out  by  the  Conti- 
nental Edison  Compiiny,  and  is  said  to  bo  very 
effective.  It  oomprisos  1,000  incandescent  lamps,  40 
large  arc  Umps,  and  186  smaller  ones.  Tho  cnrrent 
to  the  incandescent  lamps  is  siippHod  from  an  Edison  sta- 
tion in  the  Palais  Koyal,  The  current  for  the  arc  lamps, 
wUch  are  of  the  Pieper  and  Pilsen  system,  is  obtained 
Iruu  two  £di80a  dyuamue  gtviog    400  amperes  aiid  110 


volts,  and  four  dynamos  giving  160  amperes  and  I.'iO  volt£, 
together  with  a  battery  of  accumulators  of  4&0  elementa 
divided  into  three  series. 

Paris  Conferences. — The  International  Society  of 
Electrimns  Has  convened  its  members  to  a  series  of  walk- 
ing conforcrices  at  the  Exhibition.  The  conferences  are 
personally  conducted.  The  first  was  under  the  auspices  ol 
M.  D.  Napoli,  on  "Measuring  Inatnimonta."  Thst 
on  the  9th  was  upon  "  Accumulators "  by  M. 
Sareia.  Un  the  18th  inat.  M.  E.  Hoapitulier  will 
exjMtiate  uiwn  "  Commercial  Measuring  Instruments." 
On  the  23rd  *'  Militai-y  Tetegi-aphy,"  etc.,  by  Captain  do 
Plaee.  On  the  30th  upon  "  Motors  and  Transmission  of 
Power,"  by  M.  A.  ilillairet.  On  August  1  upon  "Tele- 
[ihony,"  hy  M.  R.  de  la  Touanne.  On  August  6  upon 
"Continuous-Current  Machines,"  by  M.  R.  Arnoux.  On 
August  8  upon  "Electricity  applied  to  War,"  by  M.  P. 
Lemonnier.  Oo  Aufcust  13  upon  "  Alternate- Current 
Machines,"  by  M.  K.  V.  Picon. 

Bedford  and  Tannton. — The  following  letter  has 
been  ret;eived  by  the  secretary  of  the  Taunton  Electric 
Lighting  Company,  Limitefl,  from  Sir  Frederick  Bramwell, 
C.E,,  F.R,S.  :  "  2ud  July,  1889.— Sir,— The  Corporation  of 
Bedford  have  asked  mo  to  advise  them  upon  the  subject  of 
electric  lighting  in  that  town.  From  an  interview  1  have 
had  with  the  committee,  it  appears  they  wore  much  im- 
[irossed  with  that  which  they  saw  of  the  work  done  in 
electric  lighting  at  Taunton  by  your  company.  I  should 
be  glad  if  you  will  allow  mu  or  my  principul  assistant,  Mr. 
ILinis  or  probably  both  of  lu,  to  visit  your  works  with 
tho  object  of  becoming  personally  acquainted  with  that 
which  is  being  dene  in  Taantoji. — I  am,  sir,  your  obedient 
servant  (signed)  Fhkdkrick  Bieamwkll."  Such  a  letter 
as  this  must  be  gratifying  to  Messrs,  Liung,  Wharton,  and 
Down,  the  agents  of  the  Thomson-Houston  system  in  this 
country. 

Bleotiio  Staootina:. — Some  ver^'  sharp  shooting  came 
off  a,  tittle  while  ago  by  one  of  our  correspondents  on  the 
African  coast.  Two  Arab  chiefs  had  come  down  from 
Yemen  to  Aden,  and  a  trial  ensued  tn  which  the  Ambs,  who 
were  crack  chots  with  their  long  guns,  came  otf  quite  the 
best.  Our  Englishman  resolved  on  u  surprise  to  these  gen- 
tlemen, and  invited  them  to  a  grand  test  on  the  moiTOW. 
Meanwhile  he  prepared  a  fulminating  fuse,  laid  a  couple  of 
insulated  wires  to  a  point  on  tho  sand  kills  some  (fuarter  of 
a  mile  away,  car-efully  placed  the  fuse,  covered  it  with  sand, 
and  on  this  placed  a  Hnmit  glass  bottle.  On  the  morrow 
the  Arabs  were  invited  to  firo  at  the  minute  speck  in  the 
distance.  They  tired  half-a-dozen  times,  naturally  farwide 
of  such  a  mark.  Our  marksman  then  took  his  place,  his 
attendant  (with  his  luind  on  the  key)  being  not  far  off. 
That  bottle  buii^t  into  thousanda  of  fragments  at  tho  first 
shot^  and  tho  Arabs  left  with  tho  moat  awestruck  ido4  of 
the  wonderful  skill  of  the  Englishman, 

United    Telephone     Company's    Patents. — Tfae 

action  of  United  Telephone  Company,  Limitud,  v.  Livor- 
sedge  and  Company  waa  heard  on  Saturday  before  Mr. 
Justice  North  in  the  Chancery  Division  of  the  High  Court 
of  Justice.  Mr.  Wicklem  said  the  action  came  on  u[K>n 
motion  for  judgment  in  default  of  defence.  The  action  waa 
brought  for  an  injunction  to  restrain  tho  infringemoot 
of  the  Edison  tmnsmilter  and  the  Bell  receiver,  and 
the  claim  asked  that  the  infriugiug  itistniments  might 
be  delivered  up  to  the  |>Uiiitifls,  With  the  statement 
of  ckim  particuUi-s  of    bicuchw  were  dotiwred,  and    be 
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for  an  order  in  tho  sadio  terms  in  vihkh  tha  courU 
previwialy  made  them,  with  uosLa  ii[>  to  jmlgmeiit,  the 
costs  of  the  fintjuiry  as  to  rhkmugtw  tfciit^  fcscrvctl.  Hi» 
lordship  made  thv  onlur  as  aiikoil,  A  !)imilai'  order  was 
nu4e  by  Mr.  .Tiistice  Chilly  in  .in  .ictinn  of  the  Uiiitai] 
Tel^ona  Company  *'.  Bricrioy,  whi<;h  was  hcaifi  aa  a 
short  caitse,  the  defendant  not  a[)[tonn'ng. 

BoBiness  Progr«as,— Last  wwli  we  described  and 
illustrutMl  sotno  of  the  cteclric  Htting«  designiyl  ami  made 
liy  Mm8i-s.  B.  Verily  .ind  Sons,  of  Covaul  Qaitlan,  who 
have  done  n  good  deal  of  olectncal  work  the  last  year  oi' 
1*0,  and  recently  havt  Itocn  osccedingly  liiiHy  in  electrir 
lighting  work.  Some  of  th*  most  imiiortant  works  Uiey 
have  in  hand  are  the  following,  viz:  Sborborno  Hotisc,  a« 
well  at  Ibe  church  on  the  efitnte,  Northleach,  Oloncestor 
shire,  for  CajiUiii  L.  Byng,  Koya!  Horse  Guards;  Koot*ci-a.y 
PWe,  Kent,  for  8ir  Juhii  render,  K.O.M.U.;  Kiverhoino, 
Hampton  Court,  as  well  a*  the  bcantiful  Hwisa  chillot  on 
iho  river  bank,  for  Osliopne  OUagan,  Kjrj. ;  the  Oonimorciul 
Bank  of  Scotland,  City  ;  und  live  mansions  in  London  nnd 
Ilrightoii  for  connection  to  eenlml  jitatiomi.  The  firm  are 
alio  busy  in  lliu  mumifacturing  departments,  having  sociirtii 
the  whoitt  order  for  fittings  for  the  Covernment  House, 
Singapore,  Stmils  Settlements.  Mossi-s.  B.  Verily  and 
Sons  have  addod  to  their  mtalogne  niiwaiils  of  140  now 
det^niA  in  00()|>er  standards,  lirackots,  otc. 

C9onatry  Teleerraph  Offloea,— Mr.  Followea  aj=kod 
the  Poatniaitor-Goneinl  Llie  otlier  «voning  what  woro  the 
nites  regulating  the  eBtablishment  of  talegrajih  oflice<i  in 
country  dig iricta  ;  whethet ;»  jKirish  of  1,300  inhalijLanU, 
within  half  a  milo  of  main  wirofi  and  with  parishes  ruiind 
compriaiag  over  3,000  inhabiUntfl,  was  to  be  put  to  the 
inconvenience  and  cxpcnso  arising  from  tho  want  of  a 
Ulegrapli  office;  and  whollicr  the  liiidlng  of  h  siillk-iunl 
guarantee  in  a  {lOor  parish  being  found  to  be  inipo«Kibte,  be 
wtiuU  take  into  hia  further  cnn.'iidenition  the  posw- 
bility  of  eatablishiny  u  tc!cj<iuiib  office  at  Sawtry. 
Hunts.  In  reply,  the  Postniastcr-CJeneral  saiil,  '•  I  h^ve 
to  state  that  the  rule  Inid  du>vn  by  the  Ti-eusury  in  rej^rd 
to  Lho  ostabtiRhnient  of  telvgi':tpb  oiriccs  is  that,  if  it  is 
aslimalcd  that  the  revenue  will  not  cover  the  oxpenacs  of 
the  office,  a  guarantee  mtist  bo  ^ivou  to  eocuro  the  Post 

tKce  against  lose,  The  main  wires  to  which  tho  hon, 
member  refers  ciinnol  be  roade  available  for  sening  a  loio- 
graph  office  ai  Sawlry.     It  would  lie  iiec«a»ai)-  to  erect  a 

i6w  wire  nearly  seven  mitoa  in  length,  and  I  regret  to  any 
that  it  ie  not  in  my  power  tu  provide  this  wire  and  open  a 
talcgmph  office  unless  a  jinarantee  of  X32  a  year  be  (;iren-'' 

Government  Purchase. — Mr.  Campbell-Swinton, 
iting  to  the  MwiNctaf  iVniv,  among  other  thiu]:^  eays : 

Tho  only  really  practical  issue  is,  therefore,  a  marioi»oly 
eiabi-aciug  the  whole  country,  and,  fr»ni  tho  public  jioint  of 
view,  the  qu«3tioii  ia  whether  such  a  mono|)oly  efaould  but 
be  entrusted  to  the  l*oat  Oftice  or  permitted  to  remain  in 
tlie  handa  of  a  ])rivate  company.  Doulitletw  there  in  much 
be  raid  for  and  againiit  each  of  ihoac  two  alterna  lives, 

it,  considering  tho  close  alliance  there  uxistA  between  the 

ilegniph  and  the  telephone,  and  the  great  convenience 
that  would  result  wore  they  worked  in  connection,  it  would 
aurely  lio  to  the  public  advantage  that  they  should  be  both 
in  tlio  aame  hands  and  under  tho  same  conlroL  The  Htabo 
|Hircha«e  of  the  t«Iugraph  may,  or  may  not,  have  l)ccn  a 
mistake  ;  but  seeing  thai  is  a  fait  acaiMpti,  it  soomt  that  a 
aitnilar  proceeding  with  regani  to  the  t«le|ibone  must 
•ooaer  or  later   follow,  and    the   present  apjieara  to  tie  a 
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favourable  ojiport-unity  tor  considering  it.  It  should  be 
iindorfltocl,  however,  that  the  telephone  systems  which  tho 
SUU'  may  eventually  have  to  purchase  arc  what  are  knowo 
as  the  jhublic  exchange  systems  only,  for  the  vast,  and  at 
prc-scnt  qiiito  unimagincd,  extension  of  lelejiliony  for 
privato  line  and  domestic  purposes,  which  will  commence 
in  two  yoarti'  time,  when  the  Bell  and  i:k)ison  iHttcnts  have 
expirwi,  and  lelephono  instnimonta  can  Iw  pnrcUased  out- 
right fnr  aa  maiiy  sliillings  as  ihey  now  cost  ])oun[U  [wr 
amium  for  rental  only,  will  manifestly  be  far  belter  left 
always  U>  privalt:  critvrpri&G  and  comiwtilion. 

The  Short  System. — According  to  Mr.  S.  H.  f^hort, 
the  line  in  St.  Louis  ctjnipped  with  his  system  has  been 
nuining  five  trains  of  two  cars  each,  which  durinjj  thirty 
days  covere«1  IG,J90  miles,  1  per  cent,  of  lime  having  l>een 
lost  in  repairs,  and  that  the  cost  of  operation  for  motive 
jiowcr,  including  rejiairs,  was  iB**!  dollai-s  per  car  day  of 
20  hours.  According  to  our  eontemjjoi'ary.  the  i^lrfft  i'lul'my 
Jmti-ntd,  an  interesting  ticjKnment  to  decide  between  on 
entire  metallic  circuit  and  a  rail  return  wits  made  on  thta 
lino  on  the  ;iUlh  of  May,  ".Xfter  the  electric  road  had 
8toppci^l  at  midnight,  n  imrty  of  strct^t  railway  men  met 
Mr.  tihort  at  the  (wwcr-huuse  f»r  the  pnrjHMu  uf  dulcrmiu' 
iiig  whether  the  current  nf  electricity  |ta.uiug  through  the 
wheek  of  the  cars  to  the  \mc\i  enabiod  roads  using  the  rati 
return  to  carry  heaviiir  loads  and  cltmb  sU3e[ier  grades 
than  where  »ii  entire  mcUdlic  circuit  wai!  iistMl.  Mr. 
Mhort  placed  the  road  Mi'ilh  \U  motor  i-an  at  the  disgiosal 
of  these  gentlemen,  anri  they  made  up  a  irjin  of  one  motor 
car  and  six  coaches  for  their  expanments.  With  this  train 
on  the  rail.t  they  connected  one  pole  of  the  genuraUir  with 
the  gronnd  and  one  pole  ot  the  mulora  with  the  wheels  of 
the  motor-car,  and  commencod  the  ascent  of  a  3  per 
cent,  grade  with  the  run-ent  passing  through  the  wbeuli 
to  the  rails.  They  were  obliged,  it  is  said,  to  stop  and 
hack,  run  for  it,  and  stop  again  lieforc  they  climbe«l  the 
lil-tlc  hill.  They  then  retuinod  tu  Ihe  foot  of  the  grade, aad 
after  cnnnecting  the  line  and  motors  up  in  their  usual 
maimer,  again  sturto']  fcr  the  hill.  Thi&  time  they  elimbed 
iha  grade  wilhout  any  dilltciilly,  it  is  sLat«<l.  and  rei>eaU!d 
the  aacent  with  an  ailditional  coach  at  the  rate  of  from  aix 
to  eight  miloa  an  hour." 

Chieagt). — The  Chicago  corrogjiondont  of  our  American 
contcmiMtrary,  the  Eltririad  li^.inrH;  has  the  following  little 
tale  about  the  doings  of  various  people  in  Chicane : 
"  Eternal  vigilance  is  tho  [iricc  of  xafety  in  electric  lighting 
as  surely  as  it  is  the  price  nf  liberty  in  a  nation.  We  had 
a  case  in  point  hero  the  other  day.  It  was  a  coinbination 
of  curious  fi'eaks  that  produL-e<l  the  reaulu  Firstly,  au  are 
light  company  cnuiu  along  and  rxu  iu  wires  along  lho  kerb 
wall  under  tho  sidewalk,  all  right  and  pro|>cr  in  front  of 
M\  uiitetiante<l  building.  Next  camo  along  a  lot  of  chapi 
with  a  corner  on  a  lutth  system,  iu  which  hot  uir  is  subati- 
tutod  for  hot  water  for  piu-boiling  jiatrons.  and  wanting  all 
tho  room  poosible,  they  plustered  iu  the  arc  light  wires  as 
solid  as  the  £g;)'ptia.ns  itscil  Uj  Lie  up  tlieir  deeeaaad  ral>» 
tives.  The  next  number  on  the  programme  was  the  nailing 
of  incandescent  wii-e  moulding  directly  over  and  into  the 
arc  light  cables.  Then  the  bet  nteamy  air  vf  the  new 
f  angled  Turco-ltuRiuan  )iot-air-burn-youUlt-you- sweat 
system  worked  ita  way  into  the  woodwork,  and  made  things 
damp  enough  so  that  a  bhico  was  inaugurated  by  the  ee- 
caping  current.  There  were  three  "iffl, "  at  least,  that 
would  have  prevented  thti  little  burn,  which,  fortunately, 
cost  little,  but  might,  under  otltor  cireumslancw,  have  been 
much  more  exjwiisive.     If  the  company  had  t>cen  notihed 
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of  tlio  intending  coveririf^  of  its  wires  Ijy  ihe  plutcrcivi,  who 
kn'OW  no  bcUei'-.ui-  it  the  pIii»t«r«i-B  hml  iiol  (iivtrci:!  ihcni  : 
or  if  tho  knight«  of  Ihe  Uilh  hat]  not  \yiviiUmI  to  iine  incaii- 
dencent  lights ;  or  if  the  incandosccnt  man  had  not  dn'voii 
a  nnil  nt  th&t  exuel  aput :  or  if  tlie  »ir  in  the  ixwrn  lud 
remained  dry,  there  would  liave  li<een  no  lii«.  AiiJ  th:il  is 
why  I  syxtkrs  alront  ctema!  rigiUnce  as  I  did.  " 

Franee.— The  FVcnch  Government,  say*  tho  Cltamltr 
of  Viintmrrrf  J/ntinnf,  has  (Icriile'I  to  take  the  telejiltone 
ftcrvice  into  its  own  baiitLi,  and  not  tn  grunt  concessions  to 
private  comiJftnioa.  The  Sociot^  G<^n*ral  dea  Ti-1^  phonos 
has  lud  a  little  tnif-slu  over  what  it  considei-ud  to  he  valid 
rijihls  concnieil  by  a  convention  in  -'ulj,  1 88ft,  and  which 
wonid  prevent  the  exercise  of  State  control  [>m|)0!(ed. 
This  convention,  it  woidd  appear,  rcdcd  to  th«  coni]rany 
tho  monopoly  of  tcluphonu  worluti};  for  IV'  ycais  with 
[Wivor  to  tha  State  to  iu:-|ttii'0  hy  piu'chuEO  in  l'>  yoars.  In 
Novombei',  I8;*0,  a  coiivuntian  was  also  drAwn  iiji  nn  Uicno 
lines  and  »n1inn'tto<l  for  I*arti:LmoiiUiry  Kunctiiin,  in  thiti 
resjicct  only  difTeriii^  fioni  the  tarlier  <liitcil  amvciitioii. 
Piu-liantaiit  refiifled  to  r(:cot^ni.-«e  this  convciitian, 
and  a  speciftl  commission  reeommendoil  the  Stuto 
talcing  over  tJic  sy«t6ni.  Tliu  cuin[uiTiy  ontendod, 
however,  timt  hy  its  eitrlier  convention,  which  did  not 
require  Parliumentury  sanction,  lliey  haul  the  monopoly 
on  tho  coiiditioiiB  above  montionod.  On  ihc  other  hand,  on 
hehiilf  (i(  the  Government,  it  wiis  ni^toii,  in  udditioti  to 
certain  questions  us  to  whether  the  telephnne  Ry«tein  wa» 
or  van  not  a  puhllc  work  of  the  nature  to  reijuire  I'arlia 
menUry  upproval,  thiit  the  earlier  convention  of  1886  was 
of  no  value  because  tho  docreo  by  which  it  was  approved 
had  not  been  promul^r^d  either  in  the  Joufu-t!  (Iflit-ifl  or 
in  the  Itiilhlin  ihf  h,i<,  and,  in  spite  of  the  si^tuitures 
attuchofi  to  Ihe  decree,  "  it  is  a  docujiietit  which  bus  not 
legal  oxiitcncc,  ;tn<]  wliich  ha*,  moreover,  never  been  «hii- 
intinicnted  officially  to  those  imoi-68l«il ."  M  there  appear* 
little  chance  of  the  Ctovernincnt  iiitoriii({  its  view,  it  will  b« 
entitled  (o  take  iwsacHaion  of  the  tielephones  started  by  the 
comininy  under  its  coiiccmioii  of  Seiitcrabor,  IHHl,  ihe 
|)oriod  of  which  expires  in  September  thie  year. 

Parliamentary. — Billn  have  been  printed  embodying 
thu  i'ruvi3i.jii,a.l  orders  mafic  by  the  Hoard  of  Trade, 
iLiid  gimiting  powers  to  various  coRii>anies  to  ttupply 
electricity  in  dilTererit  jiarls  of  London.  Tho  Metro- 
politun  Electric  .Supply  Compiiiiy,  under  their  Bill, 
will  light  ill  South  I<oiu)oii  llie  pariah  of  Lam- 
both,  and  i>»i1«  of  Clapbam  and  Stroalhaiu.  In  mid- 
London  the  area  of  supply  cnmints  of  portions  of  the 
lloUmrii,  St.  Gilos",  and  Strand  diBtricts,  and  in  West 
London  a  large  number  of  sttoots  in  the  potiBh  of  Harylc- 
bone.  The  Electricity  Supply  Corpomtioii,  under  their 
Bill,  will  conftiio  Ihoii-  men  of  supply  to  the  Strand  and 
some  other  streeU  in  the  ptu-fsh  of  SL  Munin-in-lho-Fields. 
Thu  Houao-to-iloiiso  Klcctric  Supply  will  cjiny  their 
nyetem  into  Konsiujilou,  Knightabridgo,  and  Notting  Hilt. 
The  London  IClactric  Supply  Uorponition  will  supply 
the  parishes  of  Chelsea,  St.  George's,  Hanover -iit|uaro,  St, 
•Umes's,  Westtniiister.  St.  James  and  St.  .John,  <:!erken- 
well,  i>art  of  St.  Marti n-in-tho-Fieldn,  St.  Mart^urot  and  St, 
.I.ihn,  WMtminstor,  that  part  of  Lambeth  north  of  W«bI- 
III i tister-bridgo-rotul,  St.  Mary,  Newington,  St.  Saviour's 
district^  St.  Olave'a  district,  Kotberhitho,  Beimondsey,  and 
UroeiiwiclL.  'Vh.  various  comjianies  are  prohibited  from 
uaing  o\'erhead  wirvs  except  by  the  authority  of  ihc 
County  Couodl,  itud  otbcr  ratricttoiu  arc  imposed  ae  to 


brftakiii^  up  the  roads,  etc.  They  may  itiuke  a  charge  for 
the  electricity  by  the  actual  (juiuitity  of  uni-rgy  so  supplied, 
or  by  the  cleutrical  •luitntity  contained  in  Mich  supply;  or, 
unless  the  Uoard  of  Trade  from  time  to  time  otherwise 
■liroct,  by  tins  Tiundici'  of  hours  durit){^  which  the  supply 
of  eiierjy  i«  nctnally  u^ed  by  siicb  cniMiimer,  and  the 
maximum  power  with  which  he  is  for  llio  lime  bcins 
enlritlei!  to  Ite  supplied.  They  niu-'^t,  hnwoviir,  state  before- 
lidiid  which  method  of  chiu-go  they  intend  to  act  upon, 
nor  mirtt  they  chnni;a  it  exrapt  thoy  give  a  month's 
niilirL'. 

Barnet.  Tho  Hiuiff  /*;».«  ryjiortx  thai- at  the  last  meet- 
ing  of  l!ie  Iloiuxl  the  Cleik  Klatcil  (bat  he  biiH  not  yet  re 
tcived  any  ■lelinitc  reply  as  to  tho  [HiritKl  at  which  thi? 
electric  light  will  bo  kept  burning  all  night  in  the  junction 
l;imiw.  Ill  ro|»]y  Ui  a  follow  nicral)flr,  Mr.  SchmiiU  said  hf 
could  not  liiiy  whptber  the  new  engine,  which  had  Wn  fixed 
nt  tlie  elortiii;  liyht  works,  was  now  at  work,  but  he  knew 
that  lii«a  bail  bofiii  going  in  the  new  Imiler.  The  Chair- 
man ■ia\>\  the  boiler  ani  engine  were  both  fixed,  Imt  he  diil 
not  know  whether  they  wert-  yet  cnnnacled.  Mr.  rar«loc- 
oljiierved  that  he  hati  noticed  the  Hytit  had  l>een  much  better 
of  Lite.  The  Chairniari  r  How  did  you  find  it  liiat  night? 
.\lr.  IVsIob:  Vcrj  ^oo-l  The  t'ti;iiniian  :  When  I  came 
cWwn  lladley  (Jreeii  at  alwmt  eleven  o'clock,  I  thought  it 
was  very  bud  indeed— soinctbint;  tike  the  old  times.  Mr. 
SuiiuiuIk  :  I  .Ulribute  that  to  the  po-^iiinn  nithur  than  to  the 
iwwur  of  the  lump.s  ;  8onioof  them  are  almost  hidden  by  the 
foliage  of  the  trees,  but  when  you  get  Ijuncuth  them  you  can 
see  that  the  light  is  there  ail  right.  Mr.  S*:hiniilt  said  that 
was  HO.  lie  would  like  the  Lighting  L'.nnniittoe  tn  l>e  re- 
ipieiitfd  to  Like  that  matter  into  tonsider.itii>n,  Ai.  Mr. 
J'lirsloc's  the  liglii  was  vciy  f;oo<l|  becaiiae  the  trees  biwl 
been  top|)ed  so  tlmt  the  Uioipii  were  bcnoath  the  foliage, 
but  on  Uie  opposite  side  of  the  way  the  reveii*«  w;^  the  case. 
When  the  projw  time  arrived,  tho  trees  might  liaao  lopjiei) 
th:it  the  taiujiM  would  not  be  hidilen  :  ht;  did  not  lieliovo  thi.t 
would  ."tiiuit  the  trees  in  any  dexroo.  Tho  L'hairman  said 
bin  remarks  had  rfiforoiico  to  lainp»  that  woi-o  not  bidden 
bytioeK:  the  light.  \\'n3  v(;ry  kill  indeed  on  the  previous 
night.  Mr.  E'ai'sloQ  agreed  that  something  should  Iw  done  in 
those  casus  whei-c  the  lamiM  woro  at  pruacnt  hidden.  Mr. 
Simnieln  wiid  there  waA  a  re|iort  of  the  old  Lighting 
Committee  on  the  very  jioint  that  Wiis  now  Ming  mooted  ;  if 
the  Board  referred  the  qiiefttioii  to  that  committou,  it  would 
doubtless  l»e  considered  at  their  next  mwiting.  It  was 
iigreed  to  iiefev  the  matter  to  tiio  Lighting  (.'otnniittoo. 

ruturc  Prospeote.— Mr.  Mux  J.  IJecker,  pre«i«lent  of 
the  American  Society  of  Civil  Kngincers,  in  his  address  tu 
the  society,  reft;riijd  Ui  the  future  prospocte  of  electrical 
engineering.  He  s;iid  ;  "Of  the  force*  of  nature,  the  oiiti 
which  has  i«maiiied  a  hidden  mystery  Itniiger  than  all  thu 
i-eitt,  but  which  of  late  hiiM  distaticod  all  in  the  rapidity  of 
its  dcvcla]miont,  iind  which  ia  certainly  dostiuod  to 
excel  them  all  in  the  citeiided  r.uigc  of  ite  useful 
application,  electricity  sbinds  preeminent.  In  the  prose- 
cution of  subterranean  or  aiibaqtieous  ojwrations,  such 
as  titnnelling,  mining^,  linking  of  caissonis  the  u^o 
of  elnctric  light  is  found  to  be  of  special  Iwnofit ; 
ill  its  incandeacoiit  form,  it  is  absolutely  safe  against 
the  dangers  fmm  cxplativo  gasci^  and  in  caisson 
work  it  removes  tho  riaks  and  inoonveniencas  incident  to 
tho  reauly  and  rapid  combustioti  of  inflammable  substances 
untlvr  Lha  inlliicncu  of  high  atmuaphoric  prcHurv," 
i'l'oveuditig  tu  diacius  tttiuet  i:«ilvray«,  b«  muutiouod  tlub : 


^l>oa 


"At  tie  close  of  the  (xist  year,  there  wore  completed  and 
in  coiiTM  ol  coiistnictioii  in  Ameriia  B."»  electrie 
imOtrayB,  wnuini:-!!)};  ulmiit  ittO  milo  of  tnick.  and  llie 
roporu  fihow  tlial  dmiirg  the  lurt  year  nver  1^,000,000  of 
paaMRgeis  have  Iieen  carriwi  over  lh*sc  lines.  Tlie  tlieait 
OOBS  of  original  coimU-ucLktu  ami  Kiiliiie(|riciil  iiiaiiiti'iiaiice 
and  operation  coiiitiieiid  thoir  ado|)tiori  in  Mnallei'  cities, 
where  the  oldtr  syfttomi  wonld  lie  mil  uf  tin;  iinostinn  ,  and 
the  Jiractiral.ility  of  their  ai>|)lii;«tion  in  sitiiiitioris  whit^h 
could  exclude  cubic  lines  and  hoPM  lnn;tioii  have  lol  to 
their  iiiti'odnution  in  [itiices  h'k«  my  own  lioiue,  Allegheny 
City,  nborean  clcttilc  railway  it  now  in  siiwussful  0[Hinitii)n, 
vhteh,  in  a  ilisUince  at  one  mile  out  of  »  total  lcn{i;th  nf 
lour  miles,  aKcnilH,  with  a  sj»ee>l  of  fnlly  four  milt-a  por 
hour,  K  hill  oTer  400ft.  Uij;h,  n|)on  yi-iidioiit  of  12.'.  por 
cent.,  wit,li  mimcnms  i-nrves  of  40ft.  radius,  the  aii-a  lieing 
often  UtttdGil  with  7'i  |»t«ipl«.  V\mi  the  loivei-  [lortion  of 
tJiife  line  Uic  eleclrii.:  ctirrent  is  siip|ilicd  hy  mciiw  of  an 
nnderyround  cnrrenl,  and  nn  the  ii|»ik.t  [loitioii  of  the  line 
by  the  oniinary  oicrhtwl  i^oniliKt^jra." 

Provisional  Order*.— Anyone  who,  from  clioicc  or 
tieeeMJty,  ha»  conMdtod  tlic  i-eporU)  of  rct«nl  meotitijfs  of 
tbe  TarioHfl  town  «nincilK,  will  Knd  thronghoiit  the  length 
and  bri-adth  of  Eriylaiid  that  the  rejKMt  of  the  local  |ia].ora 
contains  some  sne;h  imrigrapU  ;iK  the  followinjj :  "  'tTio  town 
tlork  atiitcii  that  he  had  received  live  rioticeii  fnim  electrie: 
lighting  comjMiiics  .•itiitinj;  their  iiilcrilion  Uj  a|i|iiy  to 
the  lioanl  of  Ti-a<lc  foi'  provisional  onleii*  ftjr  supply- 
ing eloL-tricity  in  tho  city.*  Tho  nnmher  five,  however, 
u  not  always  foiuiJ.  Six  Reeras  to  lue  iilwiit  the  maximum, 
ior  this  BQOms  to  Ik;  Lhu  niimlier  at  l^iliiiljiir^b.  in  othei' 
eases  Ol»o  or  two  ;  Uil  there  bccius  lo  hivc  l»oen  from  .six 
distinct  sonrtfls  a  i>ortionin};  out  o(  the   kiiigdoui,  and  a 

leial  ])Ofltiii;;  of  notices  to  the  loc-i(  niithoritie*  to  the 
i  that  provisional  ui-dets  were  j'ning  to  Im3  a|ijilicd  for. 
We  can  ouly  mention  a  few  towns  whet  e  HUch  appticatinn 
hu  been  made.  Thiwat  \Voi-co»t«r  (lie  notices  were  rcfwi'iud 
to  (ho  WaUih  Commitl^o.  At  Kiddeiininator  the  notice  wu* 
referred  to  the  Law  Committca  At  Workington  the  letter 
was  rca«l,  but  we  are  not  informed  what  was  donu  with  it. 
At  Aldei'shot  Uie  reply  vtm  ^ivcii  that  the  ]Ioard  had  no 
objection,  so  long  us  the  public  rij^hte  of  AUIorehnt  and  the 
inhabitintit  were  rea|)e(;tetl.  At  i>over  jinrlicularB  were 
itKjnired.  The  Uelgiuve  Locd  Boair]  assented  to  tho  jppli 
cation.  At  OxfonI,  a  considei'able  discn^Hion  look  place, 
auA  the  Chairman  Miggosted  Uiat  tliey  should  Lake 
i>0  notice  of  tlieai;  mattaca.  Aldcramn  riiflcihill, 
asked  what  woidd  he  the  [Kwition  in  which  they  would  bo 
placed  8upjK>sitig  the  applications  were  inio|)|>08cd, 
nnd  one  of  the  companies  oblaiiicd  an  Act  of  Par- 
liamerit  (or  the  j'Uj-po^c  of  lighting  Oxford,  and  he  referred 
to  many  cases  where  com|tfinieH  had  obtuinod  concessions 
and  then  wouhl  not  go  to  work  until  the  iiihabitanta  bad 
suhficribed  li  cci-tain  amount  of  money.  It  ivaa  explained 
thul  the  proYisiotial  oitler  would  have  to  bo  sent 
for  their  spproval,  and  they  wonld  then  be  iu 
a  position  to  axproaa  their  opinion  u^ton  it,  and 
ifaus  the  matter  rests.  At  Edinbm';;h  the  applica- 
tions wore  roferrod  to  the  Ijord  Provost's  committoe.  The 
authorities,  bowevor,  would  probably  coneitler  tho  a<l- 
viaibleiiess  of  the  Cerporation  "pplyiujit  thomselves. 
At  'Nevr  Maiden  the  clerk  ia  to  report  at  the  next 
meeting  of  the  Board.  But  we  might  ^<t  ou  ezt«nd- 
tng  thin  list  to  almost  any  extent.  As  it  ts, 
our  rojuJoi'd  iDAy  t«ko  it  for  giuntod  that  the 
jiosaibiliiiee    of    introduciog   th«  electrii;  light  ioto   tbs 


rlistrict)  undor  every  locnil  authority  in  Kogloiul  has  been 
r-ui-ufnlly  considered  by  some  one  or  other  of  these  six 
I'lirnpirtics,  and  if  after  ciMmidemtioa  a  favourable  view  was 
iiljon,  tho  local  uutliurity  has  received  n  notice.  We  are 
-I  ti  I  to  aoe  that  in  many  uutett  the  antUui-itics  arc  diajioaed 
Ui  l'fMl^iider  what  they  tbeniselveti  shall  do  iu  tho  tmitter. 

HouBo  of  Commons. — In  the  llaiise  of  Commons,  on 
Wednestlay.  on  the  order  for  the  second  reading  of  the 
ElecU-ic  Lii^hting  iVoviBiunal  Unlets  (No.  i)  liill,  8ir  U, 
Ciun]il>oll  said  h<?  had  no  desire  to  atopthe  i>rogres9o(  these 
BillR ;  but  he  wighe<l  to  bo  aseni-od  that  the  section  of  the 
Aft  n[  IKss  which  pixi'indcil  that  the  coriwent  of  the  local 
authority  should  )io  o1itiiinc<l  Wfore  a  provisional  order  waa 
grantol  l<y  the  Bo;u-<l  of  Traile  for  the  lighting  of  any  dis- 
trict li»d  nut  been  forgotten.  In  the  case  of  the  Bills 
MOW  before  them,  ho  eomplaicieil  tbat  they  were  asked  to 
i«ad  them  a  wcontl  time  without  having  had  iui  opjmr- 
tiinity  of  considering  the  special  report  of  tho  Board  (A 
Trade  with  regard  to  those  orders  in  respoct  to  vhich 
the  objection  of  the  local  anthorities  hati  been  overridden. 
Sir  M.  Hicks-Beach  said  that  the  Act  of  last  session  was 
piopcrty  stringent  iiijon  the  j»oirit  which  the  hon.  member 
had  raisotl.  A  a|>ecial  roi^ort  had  bc\in  diJy  frauie^l,  but 
owing  Ui  the  printei's'  delay  it  waa  nut  re^dy  for  presenta- 
tion to  inemberx.  Thei'c  wtu  no  s[M:cial  pi-ovision  loquiring 
UiattherojKirtshonld  Ite  m;idcto  the  IlouHe  at  any  particular 
time,  although  he  thought  it  would  be  right  and  |>ropor 
that  it  fibonld  \)q  in  tho  huids  of  members  boforo  the 
Bcconil  reailing.  Mo  had  hail  to  deid  with  oxcoptional  dtfB- 
eiilticsi.  The  House  wat  aware  that  a  Kcaruhing  enijuiry  was 
held  byM;ijorMarindin  into  all  the  proitosals  for  lighting  the 
mctro|jolis  muilc:  by  varioun  comijunioa  for  various  distriuta 
ovei'lapping  one  another,  and  »ometimea  ma<le  without  the 
consent  of  the  locsd  authoriliua.  It  waa  only  with  the 
gi'eat«itt  possible  dilllcuUy  that  he  ha<l  been  able  to 
frame  provisional  nnlei's  as  tJie  roftult  of  that  eiir|Uiry 
at  such  a  time  of  the  tosaion,  when  he  ho)H>d  it  woidd  not 
be  too  late  to  p;i*(  them  into  law.  1  le  thought  it  was  a 
great  discredit  to  this  country  that  the  metru^iolis  of  this 
great  Empire  should  nut  before  this  time  have  had  the 
tuKantagfl  of  the  olecti'ic  light.  lie  trusted  that,  while  every 
j>ro|XU-  iiitorost  would  l>c  safogiioi-dwl  by  tho  committee 
to  which  these  Bills  would  lie  i-eferrod,  it  wouhl  be  found 
[lOftsible  during  this  aeasiun  to  deal  with  this  matter,  which 
might  have  been  dealt  with  some  time  ago,  but  for  dofecta 
in  the  general  law.  They  IumI,  before  granting  the  pro- 
viaional  oixlera,  iiMtde  a  very  careful  enquiry  into  tho 
financial  ca{)acity  of  the  various  cumpcuiica  to  carry  out  the 
powers  with  which  they  would  beentnistad  ;  and  they  were 
satiaiiod  that  Ihoy  wore  justified  in  granting  the  provisional 
orders,  with  the  belief  thul  the  powers  would  be  carried  into 
cHTect.  Tho  bon.  member  had  referred  to  the  objections  of  the 
local  authorities  which  they  had  felt  it  tfaoir  duty  to  over* 
ntle,  aa  if  those  objections  had  been  general.  That  was 
not  the  Qia&.  It  would  appeal'  from  the  epwial 
r«in>rt  that  in  only  two  cAses  in  the  whole  of  tho 
metropolid  wore  objections  made  on  any  imporlaat 
gronsds.  The  other  objections  were  practically  settled, 
and  in  the  two  caeca  which  he  bad  muntionod  the 
objcctiona  were  not  based  on  matters  of  princiidc,  but 
on  matters  of  detail  afi'ecting  clauses,  which  matters  might 
be  properly  dealt  with  by  the  committee.  Ho  tnisUtd  that 
he  might  aak  the  House  to  fowanl  this  subject  by  giving  a 
second  reading  to  those  Billa.  The  Bill  waA  then  ruid  a 
second  time,  ne  were  also  Ibreu  other  Electric  Lighting 
Provisional  Order  Bills. 


4.  Sidvhales  oj  BtsmtUlt  and  Sodium. — A  soltition  of  sul- 
phftU  of  biamuth,  prepereJ  as  above,  was  udded  to  a 
inod«rat«ly  strong  solution  of  sulphate  of  sodu,  and  the 
liquid  iiftorwanis  diluted  with  ahout  »n  equal  quantitv  of 
yrater.  With  the  current  from  u  single  Dnniell  cell,  a 
brus  plate  i|uickly  received  a  bright  film  of  bismuth  of  a 
somowDat  redder  liue  thun  in  the  foregoing  experiment, 
but  uUhough  tbv  mutal  bccMine  dull  after  a  time,  it  retained 
lis  reguline  condition  liiirin;;  a  loni;  immernioTi,  and  there 
waj  no  further  appearance  of  the  black  non-remiline  metal, 
indicating  thtt  a  solution  of  this  coiistitutioti  might  pro- 
bably be  used  as  a  bath  for  depositijig  the  metal.  There 
waa  no  hydrogen  evolved  at  the  negative  plute. 

a.  StiiphaU  ef  BmniUh  Inf  Kltetrdyii*. — A  nolution  of 
sulphuric  acid  ytax,  first  prepared  by  mixing  ono  part  of 
the  acid  with  !«even  ports  of  wat«r.  Into  this  liquid  wan 
placed  a  bi»nuith  unode  and  a  biuu  cathode,  connected  to 
A  single  Paniell  cell.  There  wae  brisk  evolution  of  hydrc^n 
at  the  negative  plate,  and  it  was  found  that  a  film  of 
btsnutb  fonned  on  the  surface  of  this  electrode  almost 
immediately  iifter  immorsion,  the  respective  platM  being 
about  a  Quarter  of  an  inch  apart  I  cannot  call  to  mind  an 
inat&nce  m  which  a  metal  deposited  so  quickly  under  nuch 
conditionit  as  in  the  pre«nt  «wo.  Tin  entera  %'ery  quickly 
into  a  solution  of  h)  lirochloric  acid  under  eloctrolybiti  action, 
and  deposits  on  the  cathotlo  with  great  rapidity,  but  scarcely 
so  rapidly,  I  tihonld  nay,  lui  in  the  case  refeiTed  to.  After 
the  plate  hiul  been  immf^ntcd  in  the  dilute  ;iulphnnc  acid 
about  a  quarter  of  an  hour,  a  dense  black  ajiungy  uiaae 
fonned  on  iu  surface,  which  rapidly  apreiid^more  espe- 
cially in  the  direction  of  the  anode — until  it  assumed  con 
Hidonibk-  and  bulky  'litnensions ;  at  the  same  time  a  few 
large  bu>»b3cs  of  hydrogen  appeared  at  various  mrta  of  the 
spongy  maiu,  and  araall  Hakes  of  metallic  hinmuth,  probably 
reduced  to  the  reguline  etate  by  the  hydrogen,  rose  to  the 
■urlace  of  the  liquid,  on  which  they  Boated. 

6.  CHoiiJf.  iif  timrwth. — A  solution  of  this  uU  wa«  pre- 

(ini'Cil  by  digusting  recently  precipitated  hydraled  oxide  of 
tiamutb  in  moderately  dilute  hydrochloric  acid,  and  the 
Aoliition  was  afterwards  diluted  with  a  amaSt  qiiantity  of 
water.  With  the  current  from  one  small  Daniell  cell,  a.nd 
small  anode  surface,  a  reguline  deposit  of  bismuth  was 
obtained,  but  after  n  short  immersion  the  Kim  aasumed  a 
Hark  colour  nearly  apitroaehiiig  to  blackness.  With  the 
current  from  two  cells,  the  niebtl  dei>o«il4Kl  in  a  dense 
black  mass,  consisting  of  bismuth  in  a  highly  comminuted 
condition.  This  kind  of  deposit  rapidly  increaaed  in  bulk, 
and  formed  with  increasing  rapidity  as  it  approached  the 
anode, 

7:  Chhtvies  9/  Hismuth  and  /Wiiwi'um.— A  solution  of 
chloride  of  potassium  was  first  prepared,  to  which  was 
added  another  of  chloride  of  bismuth,  and  the  solution  was 
afterwards  moderately  diluted  with  water.  With  the  cur- 
rent from  one  Daniull  cell,  a  veiy  prompt  film  of  bismuth 
was  obtained  uiion  a  bnus  plate,  but  tbia  waa  quickly  suc- 
ceeded by  the  black  spongy  metal  Iwfare  noticed.  The 
^H  anode  was  now  raised  until  a  ver^-  small  surface  oaly 
^B  entered  the  solution,  and  the  negative  plaltt  wu  kept  in 
^H  motion  for  some  time,  under  which  conditions  the  metal 
^1  deposited  in  the  reguline  form,  and  wu  found  to  adhere 
^1  tii-iuly  to  the  hnuu  surface.  Further  dilutions  of  the  bath 
^f  were  next  tried,  tb«  pUtc  being  allowed  to  remain 
^^  stationary,  when  the  meta]  depositea  in  a  fairly  good  con- 
^^  dition.  A  white  subsalt  formed  in  the  anode,  but  there 
^K     was  no  gas  given  off  at  the  negative  plat«. 

^H  8,  Chloridfs  of  Bismtttb  ami  Ammonium. — A   strong  solu- 

^H  tiou  of  sal  ammoniac  was  first  prepared,  and  to  this  was 

^H  added  a  strong  solution  of  chlonde  of  bismuth.    The  con- 

^H  centrated  liquid  thus  formed  was  next  diluted  with  suc- 

^H  cessivo  quantities  of  water,  a  freshly- prepared  bnms  cathode 

^H  being  immersed  in  the  solution  after  each  addition.     With 

^H  the  current   from   a  single    Danioll    cell,  a   very    prompt 

^^K  deposit  of  bismuth  was  obtained  ;  but  this  was  soon  after 

^^1  icceodod  by  a  black   spongy-  masa,  which,  as  before,  grew 


with  great  rapidity,  while  small  bright  meullic  flakea  rose 
from  the  in.i»a,  as  before  noticed,  and  Hoatod  on  the  surface 
of  the  liquid.  The  solution  was  next  dilut«l  with  a  weak 
solution  of  sal  ammoniac  (water  alone  causing  a  precipitate 
of  Bubcbloride  of  bismuth)  when  the  character  of  the  sub- 
sequent deposits  greatly  improved  and  assumed  the  reguline 
form.  The  film,  however,  which  was  always  bright  at  first* 
soon  became  dull,  and  eventually  blaek. 

9.  Acftaff  of  Bvmii-lh  by  Eiectrdtjm. — In  this  exjifiriment 
a  quantity  of  acetic  acid,  containing  about  1&  per  cent,  of 
real  acid,  was  plsioed  \n  a  gUisH  vaBucl,  and  in  the  liquid  wu 
immorsed  n  plato  of  bismuth  and  anuthor  of  bnuis,  con- 
nocte<l  to  two  small  Uaniolls  in  lieries.  The  electrodes 
were  placed  about  one  inch  ajuin.  In  nttlier  less  than  a 
quarter  of  an  hour  a  Blin  of  bi*muth  commenced  to  form 
on  the  Bftgative  plate,  the  metal  beiug  rather  dark  in  colour 
and  dull.  It  was,  however,  rcguiine,  and  the  surface  was 
readily  brigbtened  by  rubbing  with  the  finger.  After  a 
further  immersion  of  about  an  tiour  the  plate  oecame  fairly 
coat<«l  with  metal,  but  it  still  appeared  dark  in  colour  and 
very  dull.  It  was.  however,  1  eadily  brightened  by  scratch- 
bntshiiig,  when  the  tUm  ai*.iumed  the  characteristic  reddish 
hue.     Tnc  anode  remained  pt^rfectJy  clean. 

10.  Ciirale  of  Bunnulh  hij  ff/<r/rWysw.— Itl  this,  as  in  the 
former  case,  it  was  desired  to  ascertain  whether  the  bia- 
muth anode  would  becume  freely  acted  upon  by  the  vege- 
table acid  solution  under  the  induence  of  the  electric  current. 
For  this  purix>sc  a  strong  solution  of  citric  aci'l  was  first 
prepared,  a  biamuth  anode  and  brass  cathode  being  used  as 
before.  ITie  current  from  two  Daniells  in  series  was  used, 
under  which  conditions  the  brass  plate  became  coated  with 
a  alight  film  of  metal  in  about  half  an  hour  after  the  inimcr- 
lion  of  the  electrodes.  The  pbites  being  allowed  to  i-emain 
in  the  liquid  undisturbed  for  an  hour  or  so,  a  bright  regu- 
line film  of  metal  formed  upon  both  sides  of  the  cathode, 
while  it  was  noticetl  that  there  was  no  disposition  for  the 
metul  to  assume  the  bUck  spongy  condition  ao  frequently 
observed  with  many  other  bismuth  Holutious. 

11.  Citiondt  of  Bi$miUh  Ay  EiectTdvns.—\  solution  of 
hydrochloric  acid  waa  finit  prepared  by  mixing  tc^ether  one 
part  of  the  acid  and  two  ports  of  the  'water.  In  this  solu- 
tion wa«  immersed  a  bismuth  anode  and  brass  cathode  as 
before,  the  cuiTont  from  a  lingle  Daniell  being  used. 
Under  tbeee  conditions  a  film  of  bismuth  began  t«  form 
upon  the  cathode  within  two  minutes  after  immersion  of 
the  plates,  and  verv  soon  after  ^e  deposit  nsaumod  the 
black  spongy  condition  on  the  surface  of  the  reguline 
metal.  This  siwngy  m«l»l  continued  loincreaae  in  substance 
very  rapidly,  lUitiTit  assumod  an  irreg\ilar  ovat  form  about 
2i«.  in  length  by  about  Jin,  in  width,  entirely  wiiToundlng 
the  bottom  of  the  plate.  In  the  course  of  about  half  an  hour 
the  spongy  metal  which  formed  beyond  the  black  mass  re- 
ferred to  aoouired  a  grey  colour,  and  bright  fibroUH  flakes 
of  the  m«tlu,  as  before  noticed,  rose  from  the  spongy 
depofiit  and  floated  on  the  surface  of  the  liquid. 
The  ex[>6riment  was  contiiiuoil  for  some  time  longer, 
in  the  hojw  that  crystals  of  the  metal  would  gi-ow 
out  from  the  spongy  metul,  as  1  had  found  them  do  when 
electrolysing  tin  solutions  under  similar  conditions.  In 
this,  however,  I  was  disappointed,  but  when  examining  the 
spongy  metal  some  time  after,  noticed  that  portions  of  iho 
yr^i/ dopOBit  nearest  to  the  bottom  of  the  veesol  were  hard 
and  granular  to  the  touch,  while  the  black  metal  was  per- 
fectly impnliviblo.  From  this  I  was  led  to  conclude  that 
it  jirocoBH  of  aggregation  had  commenced,  which  would 
probably,  in  the  course  of  time,  result  in  the  formation  of 
cryrtalUne  roeul.  This  I  will  ondoavour  to  determine  at  a 
future  time,  but  may  say,  however,  that  I  hax-e  succeeded 
in  obt^ning  Sbrous  crystals  of  bi.'irauth  in  another  way,  to 
which  I  shall  shortly  have  tho  piea.-iure  of  directing  alWn 
tion.  It  should  be  stated  that  the  spongy  deposit  obtained 
in  this  experiment,  being  rendered  buoyant  by  the 
hydrogen,  had  a  groat  disposition  to  break  away  from  the 
cathode  and  rise  to  the  surface  of  tho  liquor. 

12.  lUmc  Nitrate  1^  BitmulK  Aifueo^*  Solution  of. — When* 
solution  of  nitrate  of  biBmuth(t<jrintrall)i«  poured  intowat«r, 
a  copious  white  precipitate  of  baaic  nitrate  i»  formed  (pearl 
white),  and  in  oitler  10  get  rid  of  the  nitric  acid  solution 
surrounding  the  white  deposit  rei>«atefl  washings  with  water 


>n  ntcoeaury.  Alter  one  or  two  muhinKS,  however,  »  coa- 
•idanhle  projiortioii  cf  tbe  basic  iiitruCa  oecomM  diiaolved 
in  the  water.  This  1>eiiig  the  case,  it  was  determined  to  see 
how  far  such  a  aolution  would  serve  as  an  electro!yt«,  (or 
which  purpose  the  finul  washing  water  [rom  the  bueic  salt 
vaa  carefitlly  d«cai)tti(J  after  the  whit^  (Io[JoKit  bad  wall  sub- 
sided, *nd  the  liquid  eleotrolyeed  with  the  current  from 
three  Daniells  in  sorios,  a  bnoi  plutc,  as  before,  Iteiiig  tised 
■s  the  cathode.  Immediately  after  the  pUte  wxs  immeited 
IB  the  liauid  referred  to  it  became  coated  with  bigmuth  of 
the  iiaual  reddish  colour,  but  the  film  quickly  aimuaied  th« 
dult-tilack  nupoantiice  «o  commonly  observed  in  bUmtilh 
depwits.  The  current  being  too  strong,  a  single  coU  was 
next  tried,  when  a  film  of  bismuth  at  once  formed  on  a 
nowlyprepared  plute,  but,  as  bufore,  tliia  was  quickly  fol- 
lowed by  the  black  spongy  metal. 

13.  CarhiynaU  of  Bistimtk  m  liitarfrate  »/  fofcwsii. — To 
preinre  a  solution  of  this  composition,  a  boiling  solution 
of  biturtnito  of  pnta^sa  waa  firat  made,  find  to  tbii*  wan 
added  moist  carlwnate  of  bismuth,  the  mixture  l«eing  well 
stirred  and  hoilfd  for  a  few  mitiiites ;  it  was  then  ect  aside 
to  cool,  and  settle,  an<I  tbo  clear  tiquj  1  thon  docanted  for 
use.  The  current  from  two  l>aniell»  in  »«riea  was  lued, 
and  a  brass  plate  then  jmmor««d,  which  soon  becama  coated 
with  a  good  roKuIine  dcjiosit  of  bismuth.  The  metjU  did 
not,  however,  adhoro  very  Rrmly  to  the  plate.  .\  socond  plate 
was  next  put  int«i  the  Wth  and  allowed  to  remain  iindis 
turbed  for  a  ithort  time,  when  it  wa*  found  that  the  brieiht 
filni  at  first  dopoaitod  became  coiitcd  with  a  blackish  film, 
which  was  ^aily  removed  by  nibbing  with  the  finger. 
The  mel.ll,  in  fact,  ceaiiod  to  de|to«it  in  a  regulino  form  after 
a  thin  lilm  had  formed  on  the  plate. 

(Toht  cnjdinufd. ) 


MINING  COAL  BY  THE  USE  OF  ELECTBICITY. 


There  arc  k>  many  reasons  why  eWtricJty  is  a  superior 
agent  for  conveying  power  into  &  coal  mine,  there  to  be 


duet  the  lint  day  is  in  use,  bo  that  its  beautiful  red  coiU 
will  know  it  no  more. 

The  .Telf^y  Manufacturing  Company,  of  Colombus,  0., 
has  been  for  a  number  of  years  manufacturing  the  Lege 
coal  mining  machine,  which  heretofore  has  been  operat«a 
by  compreMed  air.  The  compAny  has  been  untiring  in  it« 
enorla  tor  the  past  two  years  to  anbHtitute  electricity,  and 
has  been  aasistod  by  mvoral  of  the  most  able  electrical 
and  mechanical  experts  in  tbia  country.  Several  of  the 
Xaj^er  motor  companies  have  made  efTorta  in  this  direction. 
A  groat  deal  of  money  was  expended  in  experimenta. 
FirmEly,  the  company  secured  the  valuable  somces  nf 
Foree  Ilain,  of  Chicago.  Mr.  Bain  went  into  the  mines, 
and  for  a  time  becJimc  a  practical  minor  in  order  to  study 
the  conditions  to  bo  met  and  the  ditScuItiea  to  be  over- 
come. 

The  illustration  shows  tbe  electrical  mining  maehine,  as 
perfected  by  Mr.  Bain.  The  motor  occupies  a  space  about 
20in.  square  ;  it  is  very  solidly  and  substantially  built 
The  characteristics  of  the  details  do  not  show  in  the  engrav- 
ing. At  present  the  inventor  is  not  ready  to  describe 
them.  Tqu  motor  requiree  2*20  volt«  and  a  current  of  €0 
amperes  when  working  at  its  maximum  capacity,  and 
develoiM  15  mechanical  h.p. 

The  machine  has  be«D  in  practical  operation  every  day 
at  tbe  mines  of  the  Shawnee  and  Iron  Point  Coal 
Comixiny,  Shawnee,  O.,  since  the  Ut  of  May.  It  only 
requires  thrca  and  one-quart«r  minutes  to  make  a  out 
of  five  and  one-half  feet  deep  and  throe  feet  face.  The 
cut£  are  nmde  and  the  cutter-bjj-  ia  withdrawn  within 
four  minutes,  and  the  machine  is  moved  ready  for  another 
cut  in  less  than  tO  minutes.  It  requirw  no  effort  on  tbe 
part  of  tbe  attendant  while  the  machine  is  at  work.  At 
this  rate,  six  cuts  per  hour,  or  60  cute  per  day  of  10  hours, 
can  be  eaatly  made,  and  the  machine  will  undercut  300 
tons  of  coal.  This  is  the  capacity  of  the  first  machine 
which  is  now  in  operation.  It  ia  the  opinion  of  those  able 
to  iuidgo.  that,  under  favourable  conditions,  300  toa«  of 
coal  can  bo  undercut  jrar  day.  Mr.  Bivin  has  also  installed 
in  this  mine  an  electric  hauling  plant  of  hia  construction. 
The  gathering  motor  is  only  $  h.p.,  and  haaU  from  siz  to 


Eltctrical  Mining  Machiaci 


used  in  the  operations  incident  to  mining  coal,  that  most 
of  the  largor  mine  operators  have  been  looking  forward  to 
the  time  when  electric  up[>arutus  could  be  conetrncted  that 
would  withstAud  the  rough  usa^gu  to  which  it  must  neces- 
sarily bo  subjectwl 

Tbe  fact  that  [wtwer  can  be  transmitted  by  this  means  is 
not  sufficieot.  The  apparatus  must  be  practical  in  the 
extreme  sense  of  the  word,  for  thei'e  is  no  other  place  on 
the  face  of  the  eartli,  or  under  it  for  that  matter,  where  an 
electric  motor  receivea  such  hard  treatment,  und  whoi'c  «o 
much  in  demanited  of  it.  It  must  remain  unafTectod  by 
corHlenution,  caused  by  draughts  and  changes  of  tempera- 
tare  ;  WAter,  which  constantly  drips  from  the  roof  of  moat 
mines,  must  not  injure  it ;  it  must  be  expected  tons  of  fall- 
ing slate  and  chunks  of  coal  will  fall  in  and  upon  it  with- 
out producing  h.arm  r,  it  will  be  covered  with  mud  and  coat 


aeren  loaded  cars  of  2J  tons.  The  mining  machine  takes 
current  from  the  same  circuit,  as  do  also  quite  n  number  uf 
incandescent  Umpn.  Mr.  Bnin  is  now  construotini;  three 
additional  mining  machine  motors  and  a  20  h,p.  looniytive 
for  the  .lelTrey  Manufacturing  Oompany,  to  be  used  in  tlui 
mine. — iVejiem  Elfrtriaan. 


PROBLEMS  IN  ELECTRIC  TRACTION.* 

BY    DR.    LOUIS    BKLL,    PirKDUK   f NlVltrUMTT. 

(CvnUnurd  from  payt  9.) 

Aside  from  the  general  conditions  to  be  met,  an  eleelHe 
road  cnoQuntera  certain  tiifficulticti  quite  peculiar  to  iteoU, 
Romo  of  them  real,  others  rather  to  bo  clawed  as  iroagfnaty. 

•   I'rom  III*  Hltftr^W  ^^otU  l.S«w  \oAt). 
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Intlia  flrxt  pUco,  there  »  a  wid&spread  po)mlar  delusion 
that  tlu)  ovflrh«ad  vrirc  in  ^cnoral  um  is  cxo<»diii;{ly  doitdly, 
iLiiiI  that  the  track  used  as  return  ciixiuib  is  scarcely  Icihs 
no.  Ah  a  mattar  of  fact,  tlie  maxinmn]  jK>t«nti.iI  mtad  in 
tmrnvray  worlc,  400.^00  volt^,  cannot  )>0  clii»ic^  as  ov«ii 
iluiigeroiifi.  It  woiiUI,  of  ctitirsc,  bo  iIocid«dly  uiiploasunt 
to  receive  the  full  effect,  Imt  there  U  no  rouon  to  believe 
thut  it  would  itnptml  life,  or  oaiue  a  more  Mrioiis  injury 
than  liunm  at  tlio  poiuL  of  contact.  Iti  fact,  a.  lurgc  num- 
ber of  omployiis  of  clijctric  roiwlB  have  recoived  the  full 
K.M.F.  without  injury.  In  inldibinn,  the  wire  ii;  carrieil 
f>0  far  out  of  TOx^h  that  Ihu  publii;  citunut  got  at  it,  ainl 
even  if  it  fulls  it  ii;  soon  gotten  out  of  thu  way.  Tho  track 
ruburii  is  [>or(e4.-tly  hurml«5S.  These  fact«  ore  well  known 
wherever  an  electric  mad  baa  been  in  operation  for  any 
Iciivtb  of  time,  bub  thi>  uim:  of  very  high  potoutiaU  for  arc 
lightirifj  tiiLK  ;;iveii  the  electric  nirreut  a  po[n]Ur  notoriety 
that  it  does  not  deserie. 

It  ia,  ii«voithol(»if,  quilu  ctvur  tbut  the  uvurhuiul  system 
iHUSl  Ui  abandotivd  in  litrj^o  cibitut,  except  in  some  fcu- 
Bpeotal  cas«6.  Eventtmlly,  all  wirt»  must  aiid  will  go 
midergrounil  iiieucfa  Hilti»tio)iis»n'l  elvutric  ti-umwayi,  Like 
electric  lighting;  ny^tcmit,  musl  fiux  thv  dilHcnlty.  Tluu 
this  ditliculty  is  a  real  one,  no  one  who  h.is  watched  Iho 
progress  of  luider^ouud  work  will  uaru  to  deny,  but  the 
OBtenUtions  collapso  of  certitin  uluctrid^kru  under  tliv  weight 
of  the  problem  'm  haitlly  in  keupittg  wilh  the  ('kill  ;ind  readi 
nosH  thc}  li^ive  huratoforu  displuyed. 

Fortmiutcly,  the  cjusc  /or  tramivays  c;iri  be  eanily  wIvchI 
either  by  a  conduit  or  8t4:)i'a};e  iKittenes.  \Vhir.li  of  the  two 
will  furnish  the  ultimate  solution  of  the  pivblum  du^wn'iU 
inuiuly  on  the  jiix>;ricvs  made  in  itc.xnimiilHtoi'B  within  the 
next  few  years.  Cuiild  tho  HCcuniul«U»r  lie  R-duccd  to  ;i 
reaaonxblo  weight,  it  would  i-ortainty  fumi'tli  Mie  idml 
method  of  oloctrii'  biuctiot). 

Thoie  is  one  <|)iwtiun,  however,  thvt  Ik  ui  f're.ib  and 
growiM};  seriousness  in  elti<!tnc  tra'-tion,  and  that  is  thc^ 
int«rftit-enoe  uf  un  ulvctiic  ti-unway  nf  tlie  onlinaiy  typi: 
with  tJiv  tule|ihone  lines  in  the  vii-inity.  I''iiiil,  there  in 
tho  diingur  uf  ii  (.-iiisg  i*ircuit  Imtwecn  their  ru^pticbi  ve  wires 
where  thu  diinta;ie  will  lie  all  on  u»u  Hide  i  and  nc^oml, 
the  fatt  that  .m  cWbii*-  tnuuway  u«in;^  j^ioinul  connoc- 
tions  luiiy  t^uiti;  pAiiLlysc  all  thu  t(;li;)>hunu  circuits  in  the 
immediate  vicinity.  Tl<c  Hrsl  danger  m-'y  bo  in  gi-eul 
mca^nro  avoidwl  by  a  piop-jr  .lynteni  of  ^^luinl  wirot,  but 
the  )«furoiid  dilhculty  i»  of  no  muihII  nioment,  aiul  cannot  tj 
easily  Iw  met, 

The(:tlv(:taf  a  traclion  line  nnall  neighlmiiriii;;  telephone 
linos  is  very  niiirkfld,  in  Hiiniu  ciise^  rendering  l.licin  almost. 
uaalea.1.  The  ex^icL  natni'e  uf  tbu  plienoiiuina  piuibud! 
is  very  ooRiplictttol.  Liiiteninj;  at  -i  tclc|<hijiii.'  thit^ 
■iffectcu,  it  in  jMMAibIc  tn  follnw  in  roiHider.ililr  dctiiil  the 
ojKinition  af  the  niot^iiiv  Whuriovcir  a  imt  in  i^tailitd  a  low 
hum  is  liojuH,  [;r.iduall,\  riniii^  in  inteni<ily  .uul  pitch  .i.* 
ihu  .'^iiOL-d  iiaiiMKC'S  iiiid  afs  thu  coiriiic<. Lions  an:  shifted 
from  -(k-p  to  sto|i  tin  ihi-  swIublKix.  Itrrn-alh  this  ilii^litn-l 
null:  is  a  conhmi'^l  whining  Hound  of  Inwi>r  pituh  anil 
jjl'Caloi*  iutuu^ity.  Thu  ellixta  are  clearly  iluo  to  thusii|)i:r- 
pOditioii  uf  Movvnd  ditlcrcnt  imnodic  variations  in  the 
current  and  KM.!*',  nri  thu  traction  linv.  The  trannferonec 
of  this  diittnrbance  to  tho  tolophouo  lino  do|Mjud^  on  two 
t|llite  diBtiii<:t  caiisca:  Hi^t,  thu  diiuct  cllbct  uf  iiKluctioii ; 
and  sucoiid,  the  disLurUuitu  duo  U>  the  facl  Lli.ib  tioth 
systems  are  fji-omidcjl  at  |HiiiilH  iiut  very  far  distant  from 
each  other.  The  relative  iin|H>rlaiK'e  uf  thwe  t^to  i;au^e» 
varicH  very  widoly  in  diU'cri-'nt  placos.  Here  moxl  of  tho 
trouble  conic-i  from  ilircct  tiHluetioii,  wliib'  it  is  nut  nii- 
eomniun  tu  iitid  ticaily  all  »(  it  coniinj;  from  thu  (^rutiadu, 
llnth  cauneH  must  in  irenonil  ho  eliminated  t^  avoid  the 
dilticiilly. 

Kxaniinr  KrstthciaiUc  ul  tbc  IhktUiitions  which  pioiUkc 
induction.  Any  motor  the  aria4tui-u  ul  which  in  wound  in 
ft  finite  nnml>or  of  HOttioiu  iiiiiol.  in  tbu  litMt  place,  piiHluce 
tttinKoidal  viiriatioiis  iu  the  motor  K.M,K.  Thiwe,  huwcvor, 
'<in  of  small  amplitude,  less  than  iinc-half  per  cuuL  in 
itaotoiv  ^jicnerully  nse>l,uud  are  in  thin  vnrw  of  minoi  itupor- 
taiice.  Their  jwrttKl  corie.'i|>i)iMU  to  Nif  jtitr  HiM-oud,  uhurc 
N  i^  the  number  of  ■'evoliibionA  [wr  teeun  i  ami  <>  tho  tium- 
)ici'  uf  6egmont«  iu  thu  coniuiiilutur. 

Itesidoa  this  there  is  x  |)criodic  variation  of  the  oliniic 


rostfltoDoB  (rf  a  motor  duo  to  the  (act  that  the  brush  in 
sliding  from  aegm«nt  to  segment  momentarily  short-cir- 
cuit tho  ends  ci  on  onnatiire-coil. 

JjCt  n  be  blie  number  uf  iirmature  sections,  and  i'  the 
reaJBtance  of  each,  K,  the  resistance  of  the  armature  from 
brush  to  brush,  and  EL  ihn  reaistance  of  the  soHob  field 
coils.  Let  the  motor  be  supplied,  a»  ii4  usual,  in  pi-acticc 
at  a  constant  E.M.F.  Then,  assuming  tho  bnishos  to  bo 
ISOdcg.  apart,  and  touching  one  sagm&nt  tho  resistance  of 
tho  motor  is  ; 

Now,  revolve  the  armature  until  each  brush  touches  two 
segments,  and — 

Therefore,  when  the  motor  ia  ninmng  at  a  coiifit«nt  spcetl 
the  current  will  be  stubjecb  to  fluctuations  of  amplitude 
det«nninefl  by  tho  above,  and  oecurriug  n  N  timos  [icr 
second. 

Take,  for  example,  the  oitlinary  Spraguo  motor  whoro 
w  =  24,  Jli  =  \.2,  i?.,  =  a.S  (iMt  step)  r  =  .2  tho  amplitude 
of  the  fluctiutioii  ia  somewhat  over  two  per  cont.  of  tho 
normal  current. 

As  tho  cam  are  fitted  with  two  motoi's  in  parntlel,  if  the 
two  sots  of  bniehce  ahort-circnit  fdmnltaneously  wc  should 
have  a  donbic  utfcct  and  a  variation  of  two  per  cent,  in  the 
toUil  current  through  tho  car.  If  they  do  not  short  circiuit 
!<imuttaneoniily,  a  variation  of  half  tho  amount  3nN  times 
pur  iiCuond. 

AnoCber  snuill  i»eriudic  disturbance  is  due  to  the  fact 
that  the  brushes  are  very  j^onerallv  unsymraatricilly 
pUeed,  with  Iho  result  tlut  thi;  inutur  &,M.F.  in  tho  hidves 
of  the  armature  will  bo  slightly  iiiiopul.  The  ixsiilt  ia  as 
if  a  weak  allcniatiny  current  were  a^^tiiij;  in  the  armature 
with  3  N)r  altematiaikFi  jwr  second. 

Another  and  niuie  ttuiioiut  ditticulty  occurs  when  thu 
iusiitatiiai  iietween  the  commut^itor  Mi^mentf  is  somewhere 
near  the  width  uf  fcho  euutaet  oiiffi  of  the  bi  ush.  In  this 
caiio  thcio  wduld  bo  I'l-odaued  a  lluctualiou  which  mi^hb 
almost  anioiinl  tu  a  make  and  break,  and  would  have  N 
|>oriod<i  |>er  second  if  tho  brushes  were  symmebi'leal,  and 
a  N  if  they  were  not.  The  Hnctuations  duo  to  this  cause 
are  frec[nently  oi maid oi^ bio.  Add  to  this  the  iHwsible 
irrogularitien  iu  the  commutator  conl^iet,  amt  wu  havo  a 
cunibiiiation  of  sinuous  and  altoniuting  distnrlutnccji  gf  an 
iiunionacly  complicatoil  hind. 

(If  cntjise,  the  ixiniody  for  induction  is  well  known — 
^iviii}^  thu  on'ciidiiij;  ciurent  a  i-cturn  wire,  ^o  placed  aa 
U>  tiuutraliHC  it*i  efl'oct,  <>!'  adopting  a  similar  proc&»t>  with 
bho  linn  disturbed. 

Thd  ca(.i!  of  ciubh  diKUu'baiicu:c  haa  recently  been  invosti- 
liato"!  by  Mr.  I'reccc  (Tht  KUHrKimt,  vol.  xxii.,  p.  618). 
IHk  reHiiil«  nhoiiir  thai  the  cil'cet  of  a  ^'atunlud  sinusoidal 
cutiont  may  extend  to  a  ^rnat  distaiaie  and  may  cause 
very  nnieh  wnitso  dii<turh;iiictt  on  a  telophouo  lino  than 
simiilc  induction. 

These  facts  would  surest  that  in  all  electric  traction 
work  a  complete  metitllic  circuit  «houbl  be  iiflod,  and  that 
f^'uUiKling  vii'  tho  rails  should  be  avoided. 

Duublu  contact  wii-cs,  huwever,  are  (.-ertuinly  objoction- 
alile  whtre  they  have  to  he  BUp|)orted  by  a  system  of  wires, 
Ixibli  AS  bein^  Kuniewliat  tronhla-tomo  mechanically  and  as 
beiii)t  nnni;{litty.  t'nte.-^'s  j^iiirdud  with  ^ruat  caru,  they 
» ill  iniich  itirrca.^c  the  danger  uf  t|-«mble«unie  whurt  circuits. 
Where,  huHover,  they  can  lie  oup[ii)rled  oil  br.ickot«,  and 
hodcu  more  ulliciuiitly  j;uardcd,  their  ususLould  furninh  an 
cfliLiclivu  way  uul  uf  ihc  telupbonv  dillicnlty. 

But  in  very  many  ca«vi  ib  iti  desirable  to  iiau  the  single 
ovurhoad  wiru,  and  some  ijimple  means  of  it%-oidiiig  at 
once  eailh  and  inditctimi  i^^  dt.'sirablc.  Clearly  it  vn  not 
Kulliiient  to  iiae  the  track  alone  fur  a  return  or  tho  ti-ack 
ivith  an  auxiliary  wire  bu>«ide  it,  u«  \*  ijuito  usuid. 

For  the  current  of  eupply  is,  er  always  shoulil  be, 
dividoti  between  thu  trolley  wire  and  a  line  wire  connected 
with  it  at  inlcrvai-i,  heiino  the  inductive  olT^et  of  thi.'i  ovor- 
hcid  nystem  i-M\  never  Ito  balant^od  by  an  «()Ual  current 
alun^  the  ground  by  r-m»uu  of  uucipial  distance  from  the 
overhuad  telephunu  wire*. 
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I  wuuli],  therafon,  mggMt  the  foIloM-ing  m  iierhapei  ihe 
simplest  and  ecuti&st  way  of  abolishing  the  imliictiun  : 
(Jonnect  the  rhiln  so  as  U>  form  a  return  cicctiit  leuliitg 
ettlier  liuck  to  dyu^imu  ur  U>  a  inain  tiMth  at  some 
iinohjeetionahle  point.  Then  remove  th«  anxilmry  wiru 
from  the  track  to  form  »  sefond  return  circuit  parallel  tft 
the  line,  urn)  neiirer  than  it  to  the  telephone  lines.  Finally 
cn!tno<^t  those  two  rulnrn  systems  »t  any  convoni'ont  num- 
her  of  jKiinta  by  wxtds  under  the  siirf&co  and  up  the 
iieurottl  pole.  Neither  track  iinr  these  cross  wirea  iicwl  Iw 
cAretnlly  insiiluted 

The  supply  current,  then,  is  divitlod  between  lin«  nnd 
trolley  wire  and  the  return  IwtwoQn  auxiliary  lino  and 
Iravk.  The  nnwl  uf  the  former  cunent  would  [»a>w  along 
the  line  wii'o,  und  ino«i  of  tht;  la.tter  iilon^  the  tnick. 
Since  the  cDetticient«  of  aclf-inductioti  will  ho  •^uitc 
nearly  e<)iial,  the  dfsltnhing  Bncttmtinna  will  <1iv-tdc  in  the 
mine  rulto  an  the  ciirrnnL^  iiml  we  havi*  a  sy.itGiti  of  four 
conductors  in  which  the  twrt  fixed  o»es,  trolley  wire  and 
track,  nearly  nentratiac  o<iL'h  other,  the  Inrgor  currotLt 
tHiin;i;  the  more  (Ii.«t:iiit  frcrni  any  overheail  wires :  while 
the  two  mov;Lh!c  fiLCtont,  the  twoliiin  wiruR,  can  ho  so 
nrnin;;ad  ae  to  cnmplotu  the  conipuiiHulioii,  (liven  the 
renbtLinneii,  such  a  syatiim  cun  be  cuftily  arrniij^l,  so  that 
the  rc»nlutit  intlui^tioii  on  any  Miigle  wiro  would  be  nil, 
and  remain  vcty  smidi  througlioul  any  uompuct  system  of 
wiroa.  It  would  'w  piactiuilly  very  diHIcnlt  to  nucuro 
comiwn.'tation  with  (ewoi- ctinduetorK  tiwn  fuur  so  limy  as 
two  of  thoin  must  Iib  ;ip[>roxim!i,te]y  fixed.  This  four- 
cuitcliictor  system  cnukl  liu  uiipliod  t"  existinj;  linos  with 
small  trouble  and  exjietiAu. 

I  will  H'-w  \maii  U>  till!  utficionvy  ttwt«  m>idu  on  tbo  elec- 
tric road  in  this  city. 

The  Iji  Kiiynttostitjot  Kailw.iy  C'omiwny  o|>orat<M  3"6 
miles  of  single  ti'iick  on  the  Spra^ue  iyiiem.  The  line  was 
n[Kii-atml  by  horses  iniLil  the  summur  uf  1888,  and  b;us  now 
lieeri  ngtorat.ed  -.is  an  uleclrii;  roiul  uh»ul  eiyht  muiiths. 
The  tr»i:k  ia  a  hranchinj^  ont>,  oxttitidin;;  an  both  sidca  of 
the  Walush  rircr,  and  reaching  wt'll  oul.  to  lliu  tily  limits. 
The  jji'adeR  are  in  some  plottHi  sovuiii.  In  ihu  tcntnd  part 
of  the  city  which  lies  in  the  whole  river  IwittomB  tha  ^niile 
is  vary  li};ht,  Inil  uii  the  e.i«<t  nidu  the  roiul  ntfoa  sharply, 
takiri;^  at  finl  a  slight  gradu,  ami  then  unu  of  abuiit  G6 
[«sr  cunt.,  and  fully  HOOil.  long,  avuiu'jinu  7 '31  pur  foriL  fur 
IWft.  in  Olie  KL-ctjoii.  On  the  west  nAnlt  of  tlie  U'aKii^h 
bke  nxiil  riaoM  uver  the  bluf)',  liking  a  tj  per  i^ent,  gra«lo  for 
alH)ut  another  800(1.,  with  a  very  isharp  curve  near  the 
mi'ldk'  )<oirit.  Therv  .tro  moru  than  a  do^en  curret  in  the 
i-aiid,  nn*t  of  them  of  a  r<ither  ahort  radiiu. 

Tlmrouie  suven  motor  cai-H,  of  which  six  are  in  con- 
timiuus  use.  The  can  ui«  eloscd,  wei^h  complete  a1>oiit 
5,200Ih„  Muting  20  t)ersnns  readily,  and  holding  at  a  pinch 
botwecn  40  and  .^0. 

The  plant  cumliitie^  a  plant  for  ntationai'j'  motors  with 
that  for  the  -itrcot  Ciir*.  Thciv  arc  two  o(  the  i*gular 
Ellison  niilrnfu)  dynamois  couplt-d  in  purillel,  uach  having;  u 
norntal  rajiacity  of  alxiut  tiO.OOO  WAtts  xl  oOO  Voll«,  Oi' 
lithor  mnre  in  c;ik«  of  need.  Twn  other  Edison  dynamos 
ofalmiithalf  lh«  cajMcity  -Mipply  the  ifowor  circuit  at  a 
]X>tetitiat  of  .ihout  2.')0  voft«. 

i'owcr  iiii  liiipplied  by  a  Hamiltoii-CurliMtf  uiif^inc,  I4iii. 
by  3Gin.,  running  at  8«  rovoliiti'jiia  per  minute.  Two 
brgu  horieontid  tidmUr  hollui's  funiiHb  iito.i.m  at  a  normal 
preMuruul  Kj  iiounds,  and  haw  ii  lar^e  margin  of  ca|iacity. 
rho  two  railroad  dyiiainuH  and  ono  of  lh«  juiuor  djnamikii 
are  moA  continuoDKly,  the  former  !■>  hours,  the  latter  10  or 
IShuum  fMJr  day,  'rho  first  car  Icmtcs  the  end  of  the  mad 
at  It.'iO  A  in,,  and  the  la*l  car  gets  in  at  1(J.:*0  p.m.  luch 
tar  tu.*kco  Imm  ^5  to  tO  miliM  [Kir  day,  is  opnrated  hy  a 
single  niJin.aiid  can,  if  nucewsary,  take  uno  of  ihu  MfPiiiTu  dU"* 
ill  U)«!  to  atrcuiimiudate  an  nnusual  crowd. 

The  lir«t  tCJtU  wuim  atuU:  .\t  lliu  i>uwvr  station,  with  tile 
object  of  determining  llm  a<-Ln4l  electrical  output  on  the 
rwcwl,  tJiP  indicitcJ  horsf-puwcr  nitcesury  to  pn"Htuce  it, 
and  the  amount  of  voal  re'{uiruil.  To  tltis  imhI  iho  engine 
wtt»  indicated  every  live  niinutoa  through-nit  the  day, 
beginning  anfl  ending  llii^  licrioH  with  a  group  of  friction 
mnlH.  Meanwhile  thu  electrical  ouL|Kir  wiutsimultancoualy 
obUtiiod  from  volt  and  aiaporo  ru:uliHgs.  The  volu  wore 
rmA  oil  an  Ayiton  and  Perry  voltmeter,  and  the  tuaperM 


on  the  BtatioTi  ammeter,  which  was  afterwanls  checked  na 
well  as  nracticablo  by  a  now  Ayrton  and  Perry  ammeter. 
The  boal  Wniud  duiing  the  test  was  mcatiured  nnd  ita 
weight  dotermined. 

'rho  roaulta  of  the  friction  cania  were  aa  follows  :  Fric- 
tioji  of  engine -t- 3  dyiuimos  average — 'morning  12'5  i.h.|>., 
iii;;ht  Ifll  i.h.p. 

A  ntimbor  of  cards  taken  on  different  days  giivo  almost 
exactly  IG  i,h.p.,  which  we  may  take  as  a  fair  averago 
for  the  jKJwer  wiiat«d  in  friction.  The  dynamos  are  all 
belted  to  a  main  shaft  which  is  driven  hy  a  belt  from  Ihe 
onginfl.  This  shaft  is  well  in  line  and  kept  in  good  order. 
In  fact,  the  stiition  is  a.  model  of  neatii&.t3  and  the 
machinery  h  looked  after  with  unusual  care. 

ThoKC  figures  ^ivo  for  tbo  approximatu  friction  uf  the 
on^ina  alone  12-11  i.h,p.  In  other  worils,  we  may  take 
the  engine  friction  a»  10  per  cent,  of  its  nited  full  [Xiwer. 

The  nvc-miniiU)  iinlicator  canis  were  worked  up  very 
carefully,  and  gave  as  the  average  continuous  power 
throughout  the  day  SiSOft  i.h.p.  The  highest  figure  reached 
was  7911  i.h.p..  and  from  this  figiu"o  the  jiowor  foil  to  the 
friction  cards  as  a  minimum. 

In  a  Himitar  way  the  readingfi  of  volUi  and  amperes  were 
cumhined,  and  xhnweil  an  average  that  was  remarkably 
low,  laiing  H>,.ssi  watts,  oqiia.1  U-fllS  o.h.|i.  The  ^eatest 
output  TOconlcd  was  90  A.,  ilO  V.,  36,900  watts,  equal 
•lO  Ifi  o.h.p.  Thi.s  figure  was  reached  only  for  a  few 
seconds.  This  is  nnt  as  gi'eat  an  output  a»  is  sometLmes 
nb8«rvotl  on  the  line,  whore  occft«ion»lly  T^  ch.p.  may  be 
rluiiiamlud,  though  such  acall  for  power  is  quite  uniiecaeaary 
under  onlinaiy  working  cniiditi(i[is.  The  ammeMr  read- 
iiigs  not  iiifreipiently  foil  to  zoro  for  n  f«w  wconda  at  a 
time. 

To  ulitaiii  iho  lotid  o.h  p.  for  comjiarison  with  the  i.h.p., 
wo  must  add  Ui  the  above  the  amount  obtained  by  a  similar 
approximate  iiitugriiliuiiuf  the  power ui^cd  uu  Ihe^itationary 
iiiotjir  line,  which  wsa  1"25  u.h.p. 

(Wi  lir  fnnfivrt'lt.) 


AnC  LAMP  OP  MM.  PERRIN  AND  MASSON. 

Tli(->   .LccDniiMnying    illustr.iti<)ii     i>f    this    lamp    almost 
explainH    itself.     The   mccbaniBra   consistti    of   a   train    of 


fi^~ 


jJll. 


clockwork,  and  a  brake.  The  hrike  ia  actiwlod  hy  the  core' 
of  the  olcctn,ma^nict,  A,  which  carries  a  i-od,  fc,  to  press  oii 
the  lever,  c,  /,  wht)ac  fulcrum  is  at  c  L'he  staiid-|»icce,  ?, 
ouriea  the  wheel  shaft.  Il  will  he  nocn  the  wheel  n  gears  iiitti 
./,  which  again  gcaia  into  the  rack,  y,  which  carries  tJie  upper 
carbon.  The  brake,  t,  is  connected  to  tha  lever,  ^/,  awl  the 
spring  /,  which  is  rt^iilutod  by  the  screw,  tn-  It  will  euily 
be  seen  how  the  current  through  A  pulling  more  or  leas 
U|>oii  the  core,  a,  bnng«  about  liio  grualer  or  leaslwaking  of 
the  whuu!  /'.  The  core  ia  supported  by  the  spring  r-,  r>^i 
latod  liv 'I.  The  lamp  is  claini'-d  a»  simple  and  efTectivc, 
but  Ofie  hardly  m^^  where  the  advf,nijigc«  come  in. 
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JTEMK "  an  tivtn  rtady^  auii  eau  b*  hnd  fH>\tiui  tt>  Hue  tJiiih, 
<fiit  ltit«r«t,  price  &*.  tkl.  lifJtxriiert  mn  /wim  their  tnim  nijtica 
btnuid  for  St.  firf.,  wk  eoeert  l„r  binthtta  t'i»  ii*  Mvintdt  price  <». 

IMPORTANT  NOTICE. 


jionintt,  tfpeciait}f  vltKn  tltcy  point  ont  11  ftrricftiblc-  imif.  Tltf}j 
art  not  bm^aard  tn  aJiifj  ih»ir friend*  lu  do  atl  Iftey  ctiii  fin-  tJif 
Vttfitrt «/  Uu  poptf'.  Wr  oJi  mir  friend*  Iv  rtntcmler  ■«.  JV« 
jMptr  thai  uw  htow  rrrr  rr/iuu  :iitlanriher*  w  AdptftMrt.  jVup- 
do  v* :  iM  faet,  iM  inritf  them,  Mitfituj  lh*U  Ihey  wiU  get  JtUl 
tat%*t/rtr  Ihrir  mwiy. 

SfuioKn  otijtita  tf  lAe  fiufxr  tciU  tc  ftut  un  reyiind. 


"OUT  FOR   AN   AIRING." 

The  old  race  of  astrologors  pretended  to  read  the 
past,  present,  aud  fntnre  by  means  of  the  stars ;  the 
pro8«nt  race  of  prophets,  wiser  in  their  generation, 
lay  claim  to  no  such  powers,  but  contend  that 
similar  causes  lead  to  similar  results.  "No  doubt 
this  is  true,  but  then  we  iiovor  can  be  sure  that  the 
cauHSH  which  regulate  trade  are  precisely  similar, 
huuce,  thou{;h  we  are  tolerably  sure  of  what  has 
resulted,  we  should  hesitate  to  tell  future  results. 
There  is  a  decided  similarity  about  the  proceedings 
of  certain  compauies  now  and  the  proceedings  in 
1882 — yet  with  differencGB — 80  whether  the  action 
will  lead  to  good  or  bod  results  who  can  tcU? 
Headers  of  "  Ivanhoe"  will  remember  that  Kobin 
Hood's  roilowcrs  were  sent  out  in  various  dircctious 
to  watcb  various  roads,  and  if  opportunity  occurred 
to  relieve  travellers  thereon  of  superfluous  wealth. 
Usually  ft  certain  percentage  of  the  diviaions  would 
meet  with  moie>or  less  succese,  while  the  remainder 
returned  empty-handed.  80  no  doubt  is  the  hope  of 
the  managers  of  the  various  companies  that  have 
been  notifying  local  authorities  of  their  intention  to 
proceed  to  get  provisional  orders.  The  senders  of 
the  notices  can  have  no  expectation  of  being  buccoss- 
fal  in  each  case ;  in  fact,  many  of  them,  like  the 
horses  referred  to  in  a  recent  trial,  are  "out  for  an 
airing,"  while  others  are  "  on  the  job." 

We  shall  put  forward  several  objectiouH  to  this 
system,  and  also  to  one  of  the  phases  which  naturally 
arises  from  it.  Iu  the  first  place,  the  system  leads 
to  an  indiscriminate  scramble.  Ualf-a-dozcn  notices 
arc  sent  to  Edinburgh.  Now  are  these  notices  iu 
competition?  Are  the  local  authorities  to  choose 
which  oiiB  they  will  support,  and  which  thoy  will 
oppose  y  Has  anyone  of  the  applicants  any  stand* 
iug  iu  the  place,  or  are  all  fishers  in  troubled  waters  V 
What  bait  will  they  gild  their  hooks  with,  for  it 
seems  only  loo  plain,  taking  men  aa  we  find  thcin, 
that  in  many  iustouces — of  course  we  do  not  now 
refer  to  Edinburgh — the  applicant  that  meets  with 
most  support  will  be  the  one  whose  bait  ia  best 
taken.  Some  folks  term  it  bribery  and  corruptioa. 
bnt  that  is  not  a  euphonious  t<irui.  For  be  it 
from  us  to  withhold  support  from  anyone  attempt- 
ing legitimate  business.  Wo  have  yet  to  learn  that 
this  is  an  attempt  to  get  legitimate  business.  Is  not 
the  position  of  these  applicants,  fur  the  most  part — 
note  we  distinctly  limit  our  criticism — that  of  pro- 
moters, whose  object,  if  they  are  supported,  aud  got 
the  provisional  order,  is  to  get  up  a  local  company, 
to  which  Ihey  will  for  a  consideration  transfer  their 
interests  ?  The  matter  might  be  better  managed  if 
the  local  people  themselves  were  sufficiently  in- 
terested in,  and  suSicieutly  desirouB  of  seeing  the 
work  carried  ovvt,  to  take  the  initiatory  stops  them- 
selves. Iu  some  cases,  no  doubt,  there  is  a 
strong  local  support,  and  the  applicants  have  been 


requested  by  their  local  supporters  to  give  this 
notice.  The  local  people  do  not  feel  strong  enough 
without  externa}  aid  to  carry  the  work  through,  and 
in  these  cases  the  application  is  legitimate.  If,  how- 
ever, three  or  four  cliques  are  found  supporting  tbrfto 
or  four  applicants,  real  work,  instead  of  beiug  facili- 
tated, will  be  retarded.  Electric  light  and  power 
disiributioii  does  not  lend  itself  to  competition  ;  like 
gas  distribution,  it  ie  bound  to  be  of  the  nature  of  a 
monopoly.  To  get  the  monopoly  the  competitors 
•will  spend  money  freely,  and  no  end  of  troubles  and 
litigation  will  result.  When  there  is  more  than  one 
applicant  for  a  provisional  order  in  the  same  place, 
the  rivals  had  better  meet  and  draw  lots  as  to  who 
should  be  left  alone  rather  than  proceed  to  cut  each 
other's  throats.  To  be  sacceesful  out  of  six,  means 
increasing  the  necessary  preliminary  expenditure, 
more  than  five-sixths  of  which  is  absolutely  wasted, 
for  success  is  obtained  at  a  greater  cost  than  if  there 
was  no  rivalry.  There  is  room  and  work  for  the 
whole  half-dozen  and  more,  so  that  viewed  calmly 
there  is  no  need  for  excessive  competition.  The 
gnat  danger  is  that  botweon  so  many  stools  the 
local  authorities  ait  quietly  upon  the  ground,  and  in- 
stead of  aiding  the  industry  give  it  the  cold  shoulder. 

Let  us  suppose  that  a  local  company  is  formetl, 
and  communicates  with  one  of  the  large  manufac- 
turing firms  or  supply  companies.  It  is  a  coimnon 
ease  to  find  the  local  company  asking  the  manu- 
facturer to  take  part  payment  in  shares,  and  just  as 
common  to  find  this  done.  For  the  sake  of  simpli- 
city, take  the  manufacturer's  pro&t  at  2U  per  cent. ; 
hfi  divides  this,  is  sattsBod  with  10  per  cent,  in  cash 
and  1(1  per  cent,  in  shares.  If  the  concern  succeeds, 
the  shares  should  ultimately  prove  of  more  valiio 
than  the  cash  ;  if  it  fails,  then  his  profits  are  only  10 
per  cent.  Wo  cannot  see  that  there  is  any  objection  to 
method  of  doing  business.  Another  case  is  when  a 

rge  number  of  companies  are  promoted  from  one 
centre  which  has  nothing  to  do  with  the  localities 
wherein  companies  are  to  be  promoted,  the  sigaa- 
i\iies  to  the  momorandtuu  uf  association  being 
principally  tho.ic  of  clerks,  or  men  who  have  no 
stake  at  all  in  the  company.  Yet  thes*  men  are  able 
to  appoint  the  Grst  directors,  and  so  put  the  man- 
agement of  the  companies  into  bands  really  not  (he 
most  Huitabic  for  the  purpose.  The  law  is  certainly 
complied  with,  but  a  woise  law  it  wouhl  be  im- 
ible  to  devise.  A  company  is  practically  handed 
-over  to  those  who  have  no  cai-e  for  the  ordinary 
shareholders,  to  those  who  possibly  have  not  con- 
tributed one  sixpence  to  the  capital  of  the  company, 
who  ore  promotersand  paid  us  promoters,  and  whose 
sole  object  is  to  play  into  the  hands  of  self  and 
partneru.  It  should  be  impostiible  for  any  company 
to  be  so  saddled  with  directors,  but  so  it  is,  and 
being  so,  attention  must  be  called  to  it,  and  every 
ctfuri  ma<le  to  avoid  its  further  iutioduclion  into 


electric  lighting  operations.  The  aim  of  ever}'  in- 
dividual member  of  the  industry'  at  the  present  time 
should  be  to  make  each  separate  installation,  be  it 
small  or  large,  n  success.  There  need  be  no  failures. 
We  know  enough  to  ensure  steady  and  good  light- 
ing, though  the  cost  of  doing  the  work  may  be 
rather  more  than  certain  sanguine  estimators  would 
have  UK  ttuppose.  U  we  play  into  the  hands  of  jjro- 
fessional  company-mongers,  we  play  into  the  hands 
of  those  who  have  no  real  incentive  to  make  each 
installation  successful.  They  have  gathered  these 
grapes  before  the  real  work  of  an  installation  is 
reached,  and  it  stiHtcca  for  them  that  a  few  instal- 
lations prove  successful.  These  will  always  be  put 
forward  to  ensnare  the  public,  and  tlie  EngUshman 
is  sufficiently  a  gambler  to  risk  more  or  less  coin  in 
speculation.  We  woul  d,  then ,  have  these  two  things 
remembered.  There  is  no  need  for  excessive  com- 
petition, and  in  the  formation  ol  companies,  the  men 
at  the  head  of  aff&ir.s  should  be  those  whose  interests 
are  for  permanent  successes,  rather  than  the  im- 
mediate floating  the  company  in  the  market. 


CORRESPONDENCE. 


NEW  ALTOMATIC  LAMP. 
To  Till!  Editor  or  Thk  Er-KCTnicAL  Ekoinkir. 

Sir, — >In  your  iBeu«  of  July  5,  I  notice  that  you  giro  a 
description  of  a  now  aiitoiuiitic  ii|;litiii(;  lamp  lor  use  in 
milwjiy  cairintfos,  etc.,  arid  mctitjuii  it  us  being  one  of  the 
Litest  ri[i]>lications  of  the  cuinlreed  principle. 

This  irlfta.  18  scarcely  new,  as  I  h*ve  l»eii  uxiwri moating 
with  it)>iiar.itun  of  thin  deaurifitiori  for  the  Inst  two  ymi-s, 
and  h»ve  mxde  ^eveiitt  forms  ul  auUimatta  Umjia  with 
clockwork  timing  <iriiingement9.  I  have  made  no  Aocret  of 
tliG  fact,  and  a  large  number  of  my  (rieridn  have  ituoa  the 
machinory  I  h&re  miide  at  dilTerent  limes  and  HUggested 
various  inipiovemenlA. 

After  many  cxponmcnt«,  howovor,  I  caai«  to  the  conclu- 
sion that  clockwork  vras  not  tha  heiil  arrangement  to  use.  on 
accouTil  of  iiR  liiibility  to  gtyt  out  of  oi'dei'  through  the 
jolting  fiurini;  tr-ivelling  and  the  prolmblo  rough  iisa^e  to 
which  the  aiijMi  atiw  might  be  aihjectod  by  nnekitfiil  bnmtis 
such  as  railway  |>artcr«  and  others.  Alao  when  b«ttertes 
were  iisod  in  close  contiguity  to  the  clockwork  nppnmtus 
everyone  knows  wbiit  would  happoiL 

I  therftfore  tiuoed  my  aiteiition  in  another  direction, 
and  my  provisional  patent  of  March  29th,  1889,  No.  4,.'t30, 
was  the  result.  In  this  arrangement  I  naod  no  clockwork, 
»nd  the  controlling  arningement«  ore  the  simpkit 
imatfiiiahle. 

The  penny  is  drop|>e<I  into   the  apparatus,  a  handle  ha 
turned,  «.nd  tho  light  umuediatal^-  shines  forth,  and  without' 
any  arrangement  of   clockwork  trains,   springs,  etc.,    the 
time  iR  controlled  and  the  Ught  goes  out  at  the  end  of 
half  an  hour. 

An  advantage  I  can  claim,  which  pei'hatis  could  not  be  so 
easily  managed   by  clockwork  arrangemont,   is  that  I  can 
arrangn  my  appiimtii«  to  hum  any  time  from  two  minuteti 
to,  5ay,t«n  hours  hy  one  half-turn  of  the  hajidle.  ' 

I  should  havo  published  a  description  of  my  i&veotion 
earlier,  but  I  conBidor»)  the  dockvoric  arrangement  too 
imreiuhic  for  g«Horal  use,  and  therefore  withhold  the 
description  until  I  should  have  the  lamjia  working  on  my 
latest  principle. 

1  may  add  that  there  hat  been  a  working  model  of  my 
automatic  lighting  lamp  at  Moeera.  Wheatley  Ktrk,  Price, 
and  Uoulty's  offices  since  the  tiling  of  my  proviaioiial  patent 


ill  March,  and,  although  il  is  aomoThat  roughly  mado,  it 
works  ailmintltly. 

la  [ilacfi  u(  tnut  portion  of  the  a[>paratii3  which  U  to  i]o 
ihi  "vliuckinjj;  uut  '  |Mrl  of  thv  Imsiiicss  in  tbo  automatic 
liunp  you  tlcscribud.  1  prefcf  W  i'ld  un  Mrniii^ioment  tn  my 
ufijnnitTts  whi(!h  prfreulu  mmn'tf  hriny  put  i»  whtifi  the  buttery 
i»  exliaiHtcd,  aa  it  U  quite  iiuiUHiblu  tliut  whi-n  un«  )jart  of 
i\w  tiiuchinu  in  Btoppcil  tho  other  {>xrt  might  iiIbo  reCu!)o  to 
work  ;  atul  whore  would  tho  money  Iw  then  T— Vniirs,  etc., 

H.  J.  DowKiNi;. 
London,  E.C.,  July  10,  1889. 


BRADFORD. 

The  B<»ard  of  Trade  has  made  the  following  rules  foi- 
lh«i  IiDtter  onsiuiiig  safety  in  the  supply  of  electricity  hy 
the  itiuyoi;  iLldeniien,  :liu1  I>in->;eit!tei4  of  the  siiid  borough, 
hereafter  calloil  tho  Cor(iftration,  pintiHiint  to  the  iirovisiona 
of  the  HIectric  l.ii:litiii};  Act,  lUS'i,  lunl  tho  Ai;t  of  iC  unil 
47  Vic,  »a»i>-  220.  confirmini;  the  Biarlfonl  Provisioiml 
Order  (or  suvh  Hufijily  of  cluutncity  ;  that  w  to  say  : 

1.  R'tlcf  f"i  IFirinp  nf  //i/ttni-/, —  All  vririnj/,  fJUirige. 
a]i])iinaua,  and  other  ap[)iiiinc<M  miul  lie  fiupulieiT  xnd  fixvil 
in  uccordance  with  the;  "Kiiles  and  RoguutiouB  of  tho 
Society  of  Tulaj^raph  KngiDscrs  and  Kloctriciana"  (A[>nl, 
188f^),  and  of  Ktiy  other  legubtioiis  which  the  IWiiorHtioii 
miiy  rciiuiro. 

2-  VmtdufJwf. — Thu  Kuctioiiiil  ni-ca  of  all  eon(lui!tQiii  sh;ill 
ixi  so  [»ro|»rlioiKid  that  the  nmximum  ciirronl  conveyed  in 
any  coitductor  ahull  not  oxccod  the  ratio  uf  1,000  aniporeH 
]>er  ftrjiiai-c  inch  of  section  of  cojtper  conductor. 

No  ]>ortion  of  tho  metnl  work  of  any  briickctii,  electrolioix, 
or  other  clcctiiciil  fittin;;s,  or  of  any  giiH  or  wutcr  yaiHs,  is 
to  1>e  iiHetl  as  |urt  uf  the  viectrii-iil  motulUc  circuit,  as 
"  eiu-tha  "  mijiht  i-Ludily  ha  Inrmeil  by  any  such  uorinectioiis. 

5.  insuliitu'ii,  I'l'M^niue  "f  }n>t'\}\alii}».- — Tim  itiaulalion 
ruHtitUiiiue  of  thu  ciiliru  tuaUllutiun  (when  all  the  niainx, 
wiru.1,  fiitin;;»,  ljinp.f.  motors,  and  other  appliaiiccn  iiro 
tixed)  shall  nut,  as  [jruvud  to  the  Kitisfiwtion  uf  thv 
Corporation,  be  less  than  the  total  number  of  ohTiis  which 
BhatI  heindiciited  Ky  theiiiimlter  rciinlting  from  the  liivinjnn 
of  10,000,000  bv  Um  number  ex|ireK«iiig  the  [mixinium 
electric  current  in  umiieittx  which  has  been  riitniiMt  by 
the  consumer  in  his  iip|ilii-&lioii  for  bin  dupply  irf 
electricity. 

In  the  uvoiit  of  ihu  insulation  at  itny  time  falling  Itclun- 
tfav  above  stuiKUnl,  and  contiiiuitig  »o,  tho  Corporation 
DiAj',  after  dui-  notirr,  dincontiiuic  the  supply  of  electricity 
to  the  premises, 

4.  UniMithi'ii^td  Kj-UtiMiirui,  I'eaaUif  nttachtd  /«,  — Shonl<l 
it  be  found  that  a.iiy  comtiimei'  iit  Ufun^f  a  currant  in  4>X(-efla 
of  the  maximum  with  which  be  hiu  ro<|uirud  thit  iindcr- 
takeni  to  finppiy  him,  without  notice  having  l>een  {tiveii  in 
uccorchuice  with  the  Act,  the  (.'orporation  may,  if  they 
think  tit,  diHcontiniic  the  electric  iinpply  to  ibis  contunier 
ufftil  tlicy  have  m^d(!  proper  pruv-iaion  for  =uch  iucreusu. 

f).  "  A'rtFfAv"— All  unniiectioiiB  direct  with  "oarth,"  or 
conneclioiiK  toiiiiin^  to  cause  "onrth,"  such  iw  with  ga*  or 
water  pipes  or   other    molallic    liodw,  arc  aW>hit«ly  fur 
bidden,  without  tho  exproHe  eatiction  in    writing  of  the 
Corporation. 

6.  Pennllii  nltachfl  ihnHn.-  Shoidd  any  auch  "o.trth»" 
be  nt  any  time  found  to  exint  in  an  inMallation,  whethvr 
throufihan  intentionally  made  coiinucLiun  or  by  nvgleirt  of 
any  of  the  preunhcil  i-e^ulations  as  to  winn};  or  as  to 
filtinfjH,  or  from  ^riy  other  cau^o,  the  Corpmatiun,  it  they 
deem  it  necessary  or  advisable,  may  discontinue,  oven 
without  notice,  the  supply  of  electricity  to  the  inatiitlation 
until  HUch  "  earthtt  **  or  other  defect  h;u  l>«en  maiie  good 
by  the  consumer  to  tho  oiitiro  tuitief action  of  the  Corpora- 
tion, andeo  notified  in  writing. 

7.  iMml  Kndf,  etc.,  h  he  UnUctl  iiy/. — All  dead  ends  which 
nay  occur  in  the  iusUtlUtion  should  have  their  extremities 
C&rofntly  geak>d  up,  so  as  to  avoid  all  chance  of  "  earths  " 
I>eiiig  formed  therefrom. 


8.  Notier.  Hi  h  fjfnks. — Should  any  loak,  or  "earth,"  or 
other  aerioim  defect  bo  discovortMl  by  tho  cnii*nmcr,  either 
within  the  installation  itself,  or  in  ita  immediate  vicinity 
outeide  the  premieea,  he  in  bound  at  once  ami  without 
delay  to  give  notice  thereof  to  the  Cor|K>ration  or  their 
electrical  enKiiieer,  <to  that  tli«  defect  may  )te  at  once  pro- 
perly remedied. 

9.  jl/fit;i  l>iscimn«t\nj  SmMi^x.^Tvio  switches,  one  on 
each  main  respectively,  shall  l>e  fixed  in  a  ri';»dily  accessible 
position,  nn  the  two  mainn  lending  fmni  the  metei'  to  the 
preui«e«,  j.t  a  point  immuUtutely  adiaciiut  U>  tho  meter  if 
poEisible,  and  subject  tu  tho  anproviil  if  tho  CorjHtralion  or 
their  electrical  engineer.  Ihesie  awitehe*  niust  be  «o 
arranged  that  the  entire  of  the  current  |>a»iing  into  the 
in'ilallntion  can  be,  whon  ncco4sary,  cut  off  by  them. 

10.  Afxfjj:  til  Miiia  Sinilrhrs  btj  {'(irpntnli-tn  UpeiaU. — The 
proper  officers  of  tho  Ci>rporatioii  shall  have  the  right  of 
access  at  all  times  to  these  switches. 

11.  .■liln'iti-'iin,  Hr/Hiirt,  I'lr ,  Xniii-f  nf. — In  the  event  of 
any  altcnvtioni:,  ri'|Ktii-fl,  evtenaiotis,  or  other  intorforance, 
from  whatever  ruiiso,  with  the  ordinary  working  of  tho 
inHtalUtioii,  notice  nuuit  be  yiven  to  the  Coqiorition  nr 
their  electrical  euf^inoer  at  le;is|.  34  hmin)  before  HUch  altera- 
tioiu  or  other  oiauntions  commence,  and  indicating  the 
time  at  which  it  is  intended  ro  commciico  such  oporu- 
tioiiK. 

13.  i'wrrmi  (»  ftf  Cut Ojf  linriiuj  Alf*rafioni,  Hejmirs,  rfc. — 
l>unuj;  tho  entire  lime,  whether  continuously  or  with  iuter^ 
I'uptioim,  I. hilt  such  alterations  or  other  upunitioiis  are  in 
cuutso  of  tixecution,  the  elwuic  sniiiily  from  the  outside 
must  be  «ttlirely  discon rieclod  from  trio  promiFioa  by  means 
of  l>oth  uf  the  above  iinniot  main  iHsconiiocting  switchu. 
.^ny  i;xi;c|iltun  to  this  regulation  must  have  tho  expiess 
sanction  in  writing  of  tlie  Corpoiiittun  or  their  olectrieal 
engineer. 

13.  Inl'iriiptv/m  l/if  i.'vrpvmtum  linri'/^  .Ut'-iiUiint^  Iltpair^, 
'/f.  — In  the  event  of  tlK^clectnc.tupplynnil  licing  proiierly  and 
efUciently  cut  oirfrom  the  pieniixcx  mIiiKi  Kurh  alter.itions, 
ru|iiiii«,  or  ••thcr  opentioits  arc  l>cing  curied  on,  the  oificeri 
of  th<;  (*or|H)ratio]i  ni.ty,  if  they  deem  it  nocassary,  even 
M  itliout  lioticft,  completely  intprni|it.  I  he  electric  supply  to 
the  promiKOR,  in  a,ny  way  which  they  think  «<lviBvible. 

14.  lUfiwhatitf-  nj  Strttis,  tic,  iu  Vkinitij  of  Eteniiiod 
I  Vi/j/cji,  r.[.r. — Whenever  any  disturKnu^n  or  nthei"  interference 
may  bo  re<|uircd  or  contcnipl^Lted  with  the  nurfiice  or  othor 
parts  of  any  street,  causeway,  iiavcmoitt,  or  any  olhei' 
place  in  the  vicinity  of  any  electrical  c.iblcs,  wire*,  or  other 
aj iiKiiMtiis  or  matter  connecter)  with  the  public  supply  of 
oicctricity,  the  ])ei'«oii  or  bo«iy  ch.irg«il  with  carrying  out 
tho  alwvo  nn-mcd  disturbance  or  iuterfwcnco  of  such  street 
or  other  |jlaceH,  Nhall  give  notice  in  writing  of  such  intention 
to  the  Corijoration. 

!-'>.  .Such  noticu  nliould,  where  [msnible,  lie  delivuroil  at 
lcu£l  twunty-four  huuri  bcfitru  the  cummencemuut  of  .tuch 
intended  disturlKinee  or  other  interference. 

16.  N"Hc<-.  i't  tkf  Kledtktii  /inijiit'n's  Oy/tcr. -The  notice 
should  almi  deAignate  tbo  locality  of  such  intciulod  dia- 
lurbaiiee,  ote.^  us  also  the  time  at  which  audi  o[ie[utions 
are  pro|)08ed  to  be  comnntnccd,  so  w  to  allow  of  the 
.Lt-tvndance  at  niuh  locality  uf  an  otiiciiil  from  tho  electrical 
engineer,  in  or<1er  to  puiut  out  the  exiict  {ositiou  of  the 
etectri'Cal  cables,  wires,  ami  other  a|i[tiu-atiiti,  unil  also  thiit 
lie  may  take  any  ste|)e  reijuiiud  for  the  jiropor  protection 
thereof. 

17.  I'mulli). — .\ny  i>ersoii  olleniliug  ag.dnst  or  not  c»Mn> 
plying  with  any  of  the  alxive  regulations  shall  he  liabb*  to 
a  [wiialty  nut  exceeding  £.'1,  ami  a  daily  rocumuj^  peuiilty 
not  exceeding  such  sum  so  long  as  the  offuucc  or  iiog'oct 
may  continue. 

Is.  Ekrhvnl  Knijineer. — In  the  above  by-laws,  the  torui 
elcctincal  engineer  ehall  meau  the  pei-sou  whom  the  Cor- 
poi'ntion  may,  from  time  to  time,  apiioint  to  tiike  charge  of 
their  electrical  workt. 

19.  (tjficr — The  Corporation  shall  appoint  an  office  In 
llie  '['own  Hall  where  all  notices  m!\j'  bo  served  in  iMxineo 
liuD  with  the  above  by-laws. 


DBNMARK— 

D>iiaiii>a-eIecitTlc  nucliinu 


GEEHASY- 

DyiuniO'ClfctriR  ni*chititw  (iw 
br  an  thay  raniiat  tw  d»' 
nibcd  u  "  ^rinunwr jrwn  "  or 

'•  LohvmhUm")   

t'rciwnilcrituij;  iiKiUrUl  bv- 

iiij(<if  (luil  iron  ..  ,. 
THltii  of  wrfiuolit  iron 
IMUa    of    oibor    ooinnton 

meul  

EWtfLu  Uiiiim: 
limniiewxiit  (GliOi)  Um|B 

of   Itlun  in  oonjunctiuii 

wjLU  otlu'T   iii&l«ri*l«,  M 

far  iu   ilic  uiiiu  GMiuut 

Imi  damNl  a«  liMilwnrtui, 

etc.,  ntilli  the  Dxocxrtion 

of   OMMM  in  which  |>Ifttv 

ouin  wiru  u  vaeA 
KIcvtiic!   aiv    (Itajcan)    tamp* 
■nil  atlior  ulootrio  1aiii[iit  .. 

HOLLAND— 

DTnuiia-rlTilni'  imuihiiinry... 
ElMtrio  Uiii)>><  .mkI  «[<|>liuiieN 

far    alocIrK-    li^jiitiD);,    not 

fifiuinil    part   of    tliu    'lUi- 

rUinery 

BBUilUM— 

DyMtiiO'cLvlriu    iua<:Iiiui>rjr  j 

Tke  Jntiw"  lar.  animtUtml 

t»  IhoM  »i]  niai:liini'A  «ii<l 

inwliiiiorj  of   aU  kiinU, 

wlikb  in'^ 

bLMhiuor]'  of  cftsi  irwu 

Dlittt  or    wraiight  troii  or 

iib«1 

Ditto  of  wixhI 

Ditto  of   ea|i|Mir  or  oilier 

uwUl 

Klwlrio  Uuiitt     ,  .      .  .  

FRANCB- 

Dynwiloi'lwlrii'  inmliiiiLvi: 
Wcu;liln^ I<w>  tliati  SO  kllod. 
Wei^tiiiijiSOkiloH.  ftuilklMve 

an  J  tunUiiiiud— 
\mn  Uiui  SO  |«r  i<criU  at 

UMtirou 100  kiliu. 

Kroin  60  t"  7S  i'«r.  oaiit.  «r 

Mirt  troi),. 


*  At  tb*  0{<ini  «t  tli<  iiii^MttW' 


i-  TLo  K«»iu»utMi  utharitio*  u*  niubU  l«  ^ivo  4  J«>i3ioii , 
Hibinittcd  to  tbeto. 
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LEEDS. 


A  long  report  of  the  Electric  Lif^hting  ComraittM  was 
considered  hy  the  Town  Council  of  Lewds  Usl  week.  This 
report  conlairiMl  ccrtuin  suggcatioiiH,  aame  of  wbich  were 
reftned  back  (or  further  coiisiilcnttioii,  other*  were 
aecopt«tJ.  The  report  coinnierceB  with  i  detailed  history 
of  tne  various  ligbtiog  exjierimonte  carried  out  nt  Leeds, 
after  which  comes  the  lui^estioiiK  about  lightiiietbe  central 
portion  of  the  town.  The  following  is  tno  acDeme  aa  at 
preaciit  under  conaidenitiou,  as  giron  in  the  report : 

"  Proceeding  with  the  schome  for  lighting  the  centml 
portion  of  tbu  town,  yoor  coromtltee  sought  information 
irotn  the  icnanta  of  shops  bounded  by  Albion-street,  Boar> 
lane,  BriggBlc,  and  Commerciiil-fllrcel,  to  ascertain  the 
disposition  of  the  tradespeople  in  tho  tnn-n  in  regard  to  an 
ulcttrit  light  »U|t[>iy.  Tnc  reRultof  this  enquiry  was.  that 
the  desire  to  have  the  electric  light  wiu  atniosl  iinanimoua. 
Finding  the  desire  for  the  light  so  conerHl,  your  com- 
mittee then  niappetl  out  a  distnct,  and  determined  to  ascer- 
tain, fur  the  inform ation  of  the  Council, details  as  to  the  work 
and  co6t  involved  in  lighting  the  same.  This  district  is 
shown  by  a  pink  colour  un  the  plaoannexod  totbis report, and 
U  bounded  by  Vicar-Uno,  New  Market-atrset,  Duncan-atreet, 
Briggut«,  down  to  the  bridge,  Knar-tune  to  the  new  station, 
ParKTow,  Guildfoni-Btreel,  Upporhead-row,  New  BriKgale, 
uiid  North-stroet  to  Vicir-lane.  After  ascertaining  the 
axaet  ntmilwr  of  tunip!(  which  would  ha  re^juired  in  a  given 
area,  and  then  using  thia  as  a  h<ui<i,  it  wiiA  found  thitt  the 
nnnitter  of  public  and  private  lamps  i*tN]uirod  for  the  dis- 
trict pt'o^KHted  fj  be  lighted  would  be  aiiout  37,.')00. 

"  In  regard  to  street  lighting,  your  committee  reports 
that  whilst  incaadeaneiit  TarupH  nuve  provc<]  a  complete 
failure,  should  the  Cxiuncil  at  any  time  think  fit  to  light 
the  streeta  of  this  district  with  arc  lamps,  the  system 
here  dealt  with  readilv  permits  of  the  same,  as  the 
power  rei(uii-ed  ia  only  equal  to  4.000  incandescent 
lamps,  which  number  i»  included  in  the  total  37,.')00. 
From  this  fact,  loo,  the  C-ouncil  will  undenttand  that  this 
BTStem  permita  iniHtoniem  to  use  either  ^rc  Ii)rht8  or  incan- 
oescent  lani[i8,  or  a  combination  of  both.  As  in  pmrtice 
it  is  found  tliHt  only  two-thii<de  of  the  number  of  lamps  in 
an  electrical  iimtillHtion  will  be  biu-ning  at  one  lime,  engiiien 
Aiid  dyn:4ni(»  for  the  inotiUUtion  pro|rased  need  only  be  suffi- 
cient for  2ri,000  lii>ii|U.  The  horse-power  rcquiiod  for  this 
number  of  in&*udesccDt  lamps  would  bo  about  1,700  ind. 
The  lamps  in  this  scheme  are  taken  nominally  at  10  cji,, 
hut  they  will  no  doubt  be  burned  somewhat  higher  thau 
that  'Fnis  candle-power  ban  boon  taken  because  in  I^ndon 
it  is  found  equivalent  in  power  to  the  gasburoer  generally 
uwid, 

"  As  to  the  teadH,  or  mrtx,  the  rjuestion  of  overhead  r. 
underground  wires  has  been  very  much  discussed,  more 
especially,  fwrhaps,  in  Amcriciv,  with  the  result  that  the 
system  of  undergrouml  wires  in  iron  i»ij)es  is  adopted  as 
tne  h«it.  Thft  coniiidoraiions  which  led  to  thi«  conchioion 
were  the  redutcd  risk  of  |>crsDttal  danper  :  the  gieatcr  ease 
of  making  con [it!ction«  or  repairs  :  and  the  removal  uf  the 
unsightly  appearance  which  the  large  electric  wires  and 
their  Hupiiorta  presented.  This  matter,  however,  i«  now 
regnl»tod  by  the  Boant  of  Trade;  and  of  »uch  im[K)rtaiice 
does  the  Board  at  present  deem  this  mode  of  laj'ing.  that 
it  makes  it  a  condition  in  its  orders.  Further,  in  the  report 
jnst  made  by  Major  Marindin  on  the  applications  for  pro- 
visional orders  and  licensM  for  lighting  many  of  the  dis- 
tricts of  London,  he  recommends  "That  wnorerer  the 
company  now  siip)>lying  a  district  by  means  of  ororhoad 
wirea  ia  granted  an  order  .  .  .  ilxhonld  be  placed  under  the 
obligation  to  remove  Iboao  overhead  wires  within  a  period 
of  two  years  from  the  granting  of  the  order.'  At  Eut^ 
bourne  this  plan  has  itood  the  teat  of  seven  years'  cxpori- 
ment  nio«t  salinfactorily.  For  all  theae  reasons  the  com- 
mituv  recommends  that  all  wire*  should  be  placed  in  proper 
ebannule  underground. 

"  Although  the  details  for  this  scheme  are  set  out,  esti- 
mates of  the  coat  could  not  be  made  until  the  site  of  the 
proposed  central  lighting  station  was  determined.  From 
the  certainty  that  very  large  quantities  of  coals  would  have 
to  be  used  to  generate  the  elct'tricity,  and  that  ci^iidonsing- 

engine«  could  bo  worked  more  economicall)  tban  other 


kinds,  your  committ«e  was  of  opinion  that  a  site  where 
oe«lfl  could  be  delivered  in  i-ailway  trucks,  and  a  supply  of 
water  sufficient  tor  condensing  obtained  gratis,  woulfi  be 
the  best.  As,  however,  the  Council  hod  no  such  site,  and 
your  committee,  not  wishing  to  delay  this  report,  elected 
to  name  dn  the  site  the  vae-int  land  off  Back  George's- 
Mreet,  at  the  back  of  Mi llgarth -street  police  station.  This 
decision  was  the  more  readily  arrived  at  as,  whatever  the 
site,  the  capitiil  required  for  the  iiistallatiun  would  be 
about  the  aame ;  the  cost  of  ooal  delivery,  and  the  sariiic 
«ffect«d  by  condeusing  aleam  only  aflectiiig  the  eost  en 
working, 

"  Using  these  conclusions  na  a  basis,  your  commitboo  has 
obtained  tenders  from  several  of  the  moat  succesaful 
electric  lighting  companies  for  carrying  out  the  lighting  of 
the  district  previously  deacriljed,  These  tendora  include 
buildings  and  maehinury,  erected  sd  as  to  admit  of  exten- 
sion, chimncT  shaft,  and  all  c08t«  of  providing  and  fixing 
cables,  traiiaformera,  and  meters ;  in  short,  thu  total  cMt 
of  the  instiUlation  for  37,fiO0  10-c.p.  lampH  complete, 
leaving  each  ciiBtomcr,  however,  to  pay  for  fitting  up  hia 
own  premises  and  connecting  to  the  mains,  as  in  the  case 
of  an  ordinary  gas  supply.  Averaging  these  tenders,  and 
adding  the  value  of  land  and  other  neceaaaries  not  included 
in  the  tenders,  togethei'  with  5  per  cent,  for  contiogencieB, 
the  total  coat  amounta  to  the  sum  of  £38.000.  Whilst 
there  ciin  )«  no  doubt  as  to  the  suitability  of  the  district 
chosen,  your  committee  would  point  out  that,  from  the 
nature  of  the  business  of  that  district,  a  large  demand  for 
the  light  wilt  not  extend  far  into  tbs  evening,  and  that^ 
consequently,  the  initial  or  extra  cost  of  getting  up  steam 
and  maintikining  it  during  the  hours  of  small  demand  will 
make  thu  cost  of  proilu'^tion  more  than  if,  in  addition  lo 
the  district  chosen,  there  could  be  added  a  consider- 
able number  of  private  residences  which  would  take 
up  the  demand  as  places  of  business  and  shoim  ceased. 
This  feature  could  be  added  to  the  scheme  idraady  describeal 
by  laying  down  mains  to  reaidenti&l  portions  of  the  borough. 
Ihis  would  cost  an  additional  £10,000,  making  with  the 
Xr)8,000  required  for  the  central  town  scheme,  £68,000. 
Whilst  the  latter  amount  would  be  required  to  carry  out 
the  whole  of  the  scheme  described,  it  must  bo  remembered 
thai,  OS  is  ^een  from  the  deecription  of  the  placea  visited, 
an  electric  lighting  station  vontista  of  a  unit  or  initial  plant, 
multiplied  from  time  to  time  as  the  demand  for  the  light 
increases.  Fur  this  reason  your  committee  would  not  advise 
this  central  lighting  installation  for  Leeds  to  be,  in  the 
first  place,  larger  than  would  involve  an  expenditure  of 
X2f-.O00. 

"  Aa  to  the  cost  of  the  electric  light  to  customers,  the 
chargna  made  by  the  most  modem  company  (West 
Brompton).  working  on  the  new  linca  of  a  high  potential, 
are  aa  follows :  (1)  At  the  rate  of  Is.  per  Board  of  Tnwie 
nnif*  for  the  first  100  hours' consumption  of  the  maximum 
supply  demanded;  (2)  at  the  rate  of  8d.  per  Board  of 
Trade  unit  for  the  second  100  hours'  consumption  of  the 
maximum  supply  demanded  ;  (3)  at  the  rate  of  4d.  yter 
Board  of  Tmde  unit  for  any  furlhsr  (jjuantity  ooiisumed. 
Kent  of  metei-,  instrumenta.  etc.,  os.  per  Board  of  Trade 
unit  uf  maximum  supply  demanded  par  quarter. 

"The  charge  made  by  the  leading  London  compiunea 
upon  their  customers,  worka  out  to  one  farthing  per  honr 
per  10-c.p  lamp:  and  this,  of  course,  includes  their  profits. 
Votir  committee's  experience  on  this  head  is,  that  the  nctt 
cost  of  the  IC'Cii.  lamp  (the  size  used  in  the  existing  inatal- 
Ution)  is  only  one  farthing  per  lamp  [ler  hour. 

"  Looking  at  the  smallnesa  of  thiK  installation,  compared 
with  a  large  central  lighting  station  for  the  town,  the  com- 
mittee is  of  opinion  that  am  incandescent  10-c.p.  lamp  can, 
after  paying  for  depreciation  and  interest,  but  not  making 
a  pront,  bo  run  for  J  of  a  penny  |)or  lamp  per  hour.  Com 
paring  this  with  the  present  prico  of  gus  in  Leeds,  eloctric 
lighting  can  bn  supplied  at  20  [>ar  cent,  above  that  price  ; 
hut  i>s  the  customers  would  have,  in  addition  to  pay  for 
renewing  thoiv  lamps,  thi*  would  probably  add  40  |>er 
cent,  to  the  total  oost^  accoi-ding  to  the  profent  price,  or 
taking  gas  and  meters  at  3s.  [ver  1,000ft..  the  electric  light 

*  A  Board  of  IVsils  unit  tl.OOO  ntl-houn)  ma;  h«  ■"■'n*W  to 
■u]>l<ly  a>>oui  20  iuc»a'i«M.tai  laiii|M  of  16  cp.  (or  aa  oqoivaUai 
oaiutJer  iit  Uui)<«  '>{  smallsr  i;.i\]i  for  one  liOBi^ 
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wCHlId  be  oqiKil  to  the  {iri«D  of  goii  u),  3a.  fid.  p«r  l,O0OEt. 
It  is  left  to  uthora  to  calculate  the  iixliiecl  but  great 
advintagott  of  electric  lighting  when  corafnu-od  with  fpa 
ligbting,  as  a.l1ecLin|f  kvvltlb,  k^ckIs,  furnituro,  bogkis  Uocora- 
tioDs,  et«.,  aiul  the  absolute  frec'dota  of  the  electric  light 
fnim  exi>l<uioii)i  and  pvraotiat  injury. 

"  Hii^-ing  giv«n  the  CViincil  the  deUul«  and  c««t  of  a 
Mhcmc  f(ir  central  lighting,  yonr  couimitteo  baa  to  remind 
the  CouDcil  tb4it  tbtt  amoiidmi^nt  »f  the  Elet-tric  Lighting 
Act,  ]SSM,  wjw  mailo  flpecially  with  a  view  to  the  speedy 
introduction  of  electric  lighting  into  Iowuh  ;  iiiul  to  utFcr 
fncilitiea  ami  gre;it«r  inducements  to  [irivitv  compunies  to 
undertake  siieb  li^htiii^  uhcre  cur|>uE'atiuiia  will  not  do  so. 
Further,  that  the  Duurd  of  Tr-ide  hoe  |iowvr,  and  bu-t 
shown  itaelf  wiilin^,  tu  grant  liceiine-i  U>  iiriviitucoinpaiiivs 
to  undertake  iha  lighting  »i  tuwiis  wburu  corjwratiniia  aie 
unwilling  or  doUy  to  do  ao,  and  further,  that  applications 
h&re  already  Iwen  made  to  your  committee  for  it«  I'oiiseiit 
to  pHvatc  [tartiex  undertaking  the  lighting;  of  the  town. 

"To  sum  u|),  your  coinmitt«o  voncludea  m  followe : 
Ist.  Tliiit  it  is  desirable  in  kee|i  tlic  control  in  itfl  own 
hands  of  what  muy  prove  eventually  n  very  irnpurttLnt 
busin«8&,  deR|tiy  ulfectin^  the  duties  nnd  ro«[>oii!«ibilitiex  uf 
Ibe  Coiinci],  2nd.  That  the  cominittoo  can  undertake 
electric  lighling,  at  a  cost  to  the  cnnaument  of  (aay)  j|  of  a 
penny  {M^rUmp[)flrhnnv,  whilst  iii'Diniuiny  could  onlyilosoiUa 
cOBi  to  the  cuatrtiiier  of  double  thai  [►nco,i.''.,l  of  a  (Mtinypcr 
lamji  |fur  hour.  3nl.  That  should  a  o»iu|Miiy  undorlaku  the 
li>;fati»<{,  any  saving  in  the  cost  of  (trixluclion  would  not 
at  ODoe  heiivfil  the  consumers,  as  it  wonid  nnly  be  givnri  at 
the  termination  of  puriods  of  rest  of  prolwbly  hcwh  years. 
4tb.  Th:it  as  a  company,  under  the  Act  of  raJ'Iiameiit, 
would  tuvi:  jKiwers  lasting  4'J  years,  it  is  not  desirable  to 
civfl  Mich  cout|Mny  poueinioii  of  the  xtrects  of  the  borough 
for  ao  long  a  tenn,  and  with  elntutury  iiovreiii  which  wuulii 
intefferv  with  any  other  tivw  service  re(|Uiriii^  the  mu  of 
the  stroets.  The  Council  bos  already  had  experience  of 
this  in  regard  to  the  tramway  co]ii|Kiiiy  &tid  the  late  gaa 
coni|wny.  .'ith.  That,  iilthough  it  is  cuiujHitcnt  for  the 
Council  under  the  Act  of  Parliament  to  agi-ee  with  a 
MtmpADy  for  a  shorter  tenn  than  -t  2  )'e>r»,  this  can  only  be 
done  by  granting  coiiipen sating  advmitiigcs  to  the  company. 

"  FiiuilTy,  the  committee  resolved  :  Ut,  That  the  report 
now  road  be  adopted,  and  a  copy  forwarded  to  each  mem- 
ber of  the  Council,  'ind.  Ttint  the  Oouncil  be  recom- 
mended to  light  by  electricity  such  |K>ii.ionH  of  the 
Town  Hull  and  miinicipal  buildingA  h»  arc  described 
in  the  report,  at  an  oatimatod  expenditure  of  .£3,000. 
3nl.  That  the  Council  apply  to  the  llnartl  of  Trade 
fur  a  provisional  oi^ter  under  the  authority  of  the 
Klectric  Lighting  Acts,  188"J  and  1888,  anthon«ing 
the  L'or|)<>nition,  as  the  local  aiithnrity  under  the  Acts, 
to  provide  and  supply  electricity  for  public  and  private 
lighting  pur|K)»e*  ii-iihin  the  area  referred  to  in  the  report, 
at  an  cslioiutcd  loul  capital  extwnditurc  of  X68,000,  and 
that  the  town  clerk  (in  conjunction  with  the  fClectric  Light- 
ing Committee)  be  authoriRed  and  eni[>owered  to  take  all 
Dec<e»Ary  legal  and  other  procoeditigs,  and  to  give  all 
notices  on  behalf  uf  the  Council,  which  may  bo  iiecesaary  in 
oonnection  with  the  application  to  the  Boanl  fur  and  obtain- 
ing each  prorisional  order.  4tb.  That  the  Council 
authorise  the  Klectric  Lighting  Committee  to  carry  out 
and  coujptote  an  initial  iustallatiun  of  elcctilc  lighting 
within  the  district  mentioned  in  the  report,  at  an  estimatea 
c^t«l  ex(>endiltire  of  X3 5,000,  such  sum  being  part  of  the 
■um  of  X68,000,  to  be  borrowed  under  the  authority  of  the 
proviitonal  order,  dth.  That  the  chairman  be  rocjuested 
to  give  ooiice  of  the  necesaary  resolutions  to  be  moved  at 
the  next  meeting  of  tJic  Council  for  carrying  the  foregoing 
^^ag^Dondatiout  of  the  committea  into  effect. 

^^^^^  "Lreds  Town  Council. 

^^B"Tfae  recommendation  of  the   committee    Xo.    2   was 

'* TtacomnicndationB  Nob.  3  and  4  were  referred  back  to  the 
COOmitteo  to  report   further,  csjMcinlly  us   to  the   anoual 
of  the  present  installation  and  the  coet  of  installations 
otlier  towns." 


MOTES  ON  ELECTRIC  LIGHTING.* 

nv   R.   I.  Rll>.V>cii,  A.M.1.1..K.,  A.I.K.R.,   HOIIOVOII   KNOIKBRR, 
KlNU'a  VCHU, 

rEIectric  light  encineere  aud  supply  companies 
unv  iipt  fit  tiiu«ato  looK  at  all  (|uc»t)nnFi  of  light  and 
power  diHtrihtitioii  rrniii  their  own  point  of  view. 
Their  knowlexlge  of  tlie  subject  is,  of  course,  one- 
sided, fttid  many  of  itK  phases  appear  different  to  ibe 
local  authorities.  Wbeu  liarmoiiy  prevails,  business 
frequently  results.  It  is  thus  iniportaut  that  electric 
lif;ht  engineers  stady  carefully  tne  position  as  put 
forward  by  those  who  have  to  aavise  the  local 
aiithontie.s,  and  to  make  straight  and  correct  the 
points  iu  wliicb  the  advisers  go  astray  through 
mi^iiflicicnt  knowledge  or  ojiy  other  reason.  Hence 
such  papers  us  that  given  below  are  important. — 
Ed.A'.^.I 


Intbodijctory. 

Several  papers  onelectric  lighting  appeal'  in  Hitl'nxeeiiiH^s 
of  this  association,  but  ihey  were,  with  one  exception,  alt 
dulivi-red  by  non-members,  and  the  discUMiudK  which  fol- 
lowed them  were  very  meagre;  this  fact  tends  to  show 
that  tlie  tuenibem  geiieivlly  did  not  oji  those  iiccaaioiis 
uke  that  interent  in  the  mibjecl  which  it  demanded.  As, 
however,  electric  lighting  may  now  be  said  to  have  iHUsed 
the  exiierimenbul  stage  and  reached  the  practical,  and 
recent  leginlttion,  by  extending  the  time  before  local 
authuriliee  can  compnlfiovily  buy  up  the  undertakings  of 
private  comfNinies,  ha*  romovt-d  the  only  Ijur  which  lor  the 
last  year  or  two  haii  prevented  capital i.tts  from  entering 
the  field,  this  iiidilTereoce  ihontd  not  he  allowei]  to 
continue. 

\Vc  may  expect  in  the  very  near  future  that  central 
lighting  litationH  will  \k  otithliHhod  in  most  of  our  large 
|trnvincial  toons  lu  they  are  now  being  aitablished  in  ^e 
metropoltH  and  other  places.  Uur  clients  arc  in  most  c«»« 
intcreatod  either  as  a  oody  or  u  private  iinlividnaU  iti  gas 
works,  and,  therefore,  it  is  probuble  tbit  in  many  towns 
uorponitions  will  not  Ihem-^elves  run  electric  lighting 
stations  -,  this,  however,  will  not  prevent  private  companies 
being  started,  as  the  Boanl  of  Trade  has  now  power  to 
gnint  proviiional  ordera  to  comjwnieB  where  cor|iorutions 
refiiite  or  neglect  to  umlertake  the  work.  These  private 
<*um)utiiiea  will  come  into  uur  midxt ;  they  will  break  up 
our  streets,  interfere  with  extoiiHiona  of  our  sewers,  drains, 
gaspi]>e^  and  water-mains,  and  gentsrally  ride  roughshod 
over  public  and  private  rights,  unless  they  are  duly  re  itricted 
when  obtaining  their  I'arliiLraoiitjtry  jiowura. 

To  whom,  then,  must  our  cor{>orabions  look  to  advise 
them  in  obUiining  these  proper  roatnctions  T  There  is  no 
official  connected  with  our  municipal  govemmenta.  except 
the  borough  engineer,  vrhu  is  at  all  competent  to  coiie  with 
this  iiucstion ;  and  undoubtedly  it  is  the  duty  oi  oveij 
one  of  us  to  make  ourselves  masters  of  the  subject,  so 
that  when  the  time  couiea  we  shidi  be  able  to  advise  our 
respective  client*  in  this  matter  a«  we  should  do  in  any 
other  engineering  undertaking.  Our  duties  extend  further 
than  this :  when  once  a  (;om|«ny  is  startod  in  any  town, 
one  of  the  lirst  places  that  the  undertakers  will  seek  to 
light  will  bo  our  munici]«t  buildings  and  streets,  and  the 
borough  engineer  will  he  called  ujmn  to  dcaign  the  con- 
sumer s  |rart  of  the  work  of  iustallation  ;  and  in  some 
cases,  where  the  corporatioits  take  up  the  central  station 
ligbting  themBclvoB,  we  may  be  called  upon  to  design  the 
works  of  supply. 

There  is  also  another  view  of  the  queetioii:  the  work  of 
Ihc  profession  is  generally  under-estimated  ;  do  doubt  this 
arisos  from  what  is  ignorantly  deemed  the  ordinary  nature 
of  our  work,  and  ita  want  of  special  character,  By  a4lding 
to  the  duties  of  the  borough  engineer  that  of  eloctric 
lighting,  a  natural  addition  to  hts  work  vril)  be  made 
which  will  be  deemed  extraordinary,  and  so  to  some 
extent  act  a«  a  aetofi'  against  the  want  of  appreciation  in 

*  A  paper  road  u  tb«  Aunusl  C«ii«TeM  of  the  AModatlon  af 
Uiuiicipal  and  Ssnlunr  KnjooMnaMl  aarrtyon,  PMisaeudi,  4th, 
6tb,  snd  tnh  Juljr,  1890. 


other  reanecto.  The  altet'iiatire  to  the  lioruitjjh  eiigiiieor 
iloiiiff  this  work  will  bo  thnl  clwtrccal  L^ii<;ititwrK  wit)  lie 
caKci]  in.  .xiid  we  shall  aoea  newHcpArtmont  formeil  in  our 
towiii),  tho  w«rl(  of  which  «hoiit<l  naturally,  nml  will 
ultimaicly,  come  into  our  ImiiiIk  :  th«  Utt4.M'  event,  how 
ever,  nut  tjikiujj;  jil:t«'  iiiilil  llio  work  hii"  bocome  onlirwry, 
nritl  nil  W-nefit  fioiti  the  intrfHJnvtiiiii  of  ihe  woi'k  hiu-* 
piwfloi!  -iw.iy. 

This  I  iew  of  the  <jii«stioii,  toj;et.h<?r  with  tho  rattiil  stridea 
whith  the  science  of  oloclric  li^htin^  Illc  uiii<l«  aiiice  Ihu 
lust  |u|icr  was  rciu!.  iriiliii:^]  the  anihur  tn  luini;  Uie  siili- 
ieta  a}4»in  liefore  ihf  luiMK-iKitoii.  He  (lot'u  so  with  ihe 
foflliii^  that  the  tittti  t')  whii'h  ho  h  liniilcd  i^  (piito  itiude- 
'|Uute  tti  L-ovcr  all  the  j^rouiiil  ;  hiil  as  ho  hu^  m.iilu  ;i  ^Eicciiil 
Ktiidy  fif  the  qiieHtinn,  and  [iniced  an  «xaiiiiriiitiuii  i>l  the 
City  and  (iiiildx  nf  London  Insiiiiito,  and  had  [x-actiuiE 
(>xi>ui'ictice  in  the  work,  he  ileema  it  a  duty  »l  thi»  jniietiire 
to  give  to  the  >iRH(tcialinii  all  the  iiifrtriuation  liu  cuii  i)|iuii 
the  siihjeft. 

Thi*  he  jiiO|nj»c-i  to  do  hy -jiviriji  thti  followirif;  Icinling 
fwilnrt.t  :iJi(I  trie  iiiU'ticnlar  )>oiiit»  I«i  \k  taited  in  i;l<!L-tric 
liijhlin^  inskdlatinn*. : 

lI.MT^  til'  I'hodi  (TiriN. 

Before  ^ning  into  any  <letail  of  cQnstriii,-tinti,  it  may  he 
u'ell  r»  itay  it6niethi[i|j  im   '.o  the  hixiiid  liiica  an  which  an 
iiitl^dUtiuii  i»  dcHi^ncd.     The  lir^t  jmint  Ui  he  ronnidciuf 
w   the  nnnilier  of  Imnpa  rc-qiiife-l  ;    iiml    heji*  a   word  i>f 
wurniiif;  must   he  *aid     viz.,   "  !«   h'hei-jl."     The  |>nlOic 
jxeiiiUMlly  cxjiecl  nioiu  of  elLvLiio  li;;ht  than  tht-y  rio  of  j(iis. 
They  li")k   mjon   iik>c:tiK   lightln-^   ;ih  soniethiiij;  very  hril 
lianl ;  and  if,  in  rajiliicini,'  gas,  the  same  nnialicr  of  i?;»ndle 
iK>wor  only  is  provitlei],  the  |inhlic  will  ho  iltiui.|tiH>inteit 
] iii^ni leKcent  lam|>ii  are  usiully  of  If!  c  [>.  ami  8  c.p.,  Imt  tn 
avoid  (.-unftiHtun  we  will  eonHidei'   all   Iatn[i5  in   Ite    Ifi  c.|i. 
Each  laiiiii  ro^nires  about  SO  to  ^!i  watts  of  enwryy  to 
s«lH»b  "■  "ith  light  to  give  a  f«tr  life  of,  s;iy,  l.OOD  hours. 

An-  lainpx  lA  a  nde  aiv  nudv  »i  1.01)0  v.[*.  nuiiiinal,  hut 
the  ■.ii-u\:i\  .(Vailabk  light  is  about  hati  that  amonnt  ,  they 
usually  take  a  current  of  Il>ani{>tii«8  at  I'l  volts  (luteiitial 
to  iiiii  them,  or  A^iO  wattK. 

Wi'  huvi;  now  it  meaiK  of  iletenniiiiiig  tho  atnonnl  of 
|)4^)\«et' i'Ci|iiirucl  tor  any  iiiBtillution  ;  take  the  numlier  uf 
iucaude-'i'oiit  ]ani[xt  and  multiply  liy,  say,  r>,*i,  mid  ihu 
rinintici'  of  arc  Lim|iii  nniUi|died  liy,  uiy,  .'ilK),  and  the  biiiu 
will  he  the  totid  nniiiWr  of  wiitt«  ro.ifuircl.  I'ivide  thi!^ 
totjil  liy  (4ii,  the  nnmlfcr  of  watts  in  a  hor-sfi-|Kiwei-,  and 
we  have  the  e.h.[i.  which  must  lie  jtrodiiced  liy  ihu 
dynamos.  To  thiR  muitt  lie  added  10  to  l.'i  oer  ount,  loss 
in  dynumoe  and  inaiiis,  and  we  then  ;;cit  tnc  a;;^i-egate 
brake  ho[-so-|«wcr  which  the  cn^jines  must  transit  to  the 
dynamud.  (.'loaiiy  for  safe  working;  ibis  jiower  must  tiol 
bo  all  coiiceutrateil  in  one  enj^ine  and  dyuiinio,  The  next 
|(uint,  thurcfoiv,  Ut  lie  cou^idei'crl  in  the  sizes  of  the  cngiiien 
and  dynamos  to  {irodnco  this  (Htwer,  or  thi>  [iro'lncing 
unit-s,  and  this  is  a  jxiint  which  re(|Uires  very  eareful  con 
.sidoi'ution,  Af  a  rule,  it  h  best,  aa  will  bo  seen  later,  to 
keep  .ii\-  lights  and  incaiidescunt  lumps  sQ|KiL-atu,  ami  to 
90  arrany.;  tho  units  that  there  is  always  an  engine  and 
dynamo  atiindiny  idle  in  t:a«9  of  a  lit'eak<iowei. 

Assuming  a  case  where  100  h.ji.  is  roquircd  from  the 
endues  for  incandescent  lij'htin^  only ;  »  [;ood  arraiige- 
morit  in  such  a  case  woula  he  to  have  live  eiiginoa  and 
dynaiiKiH,  each  normally  working  25  fa.|i.,  hiu  L-ujiable  u( 
giving  oil'  33  h.p.  if  required — there  would  then  be  pro- 
vision for  a  double  breakdown  with  only  2!^  per  cent,  more 
plant  than  actually  retjiiired. 

ENM.NKr*. 

IIij;ho]jeed  engines  coupled  direct  to  ibu  dyuikmo  olfcr 
great  iHlvantagod.  They  take  up  little  room,  and  avoid  all 
HHSOs  uf  Uunamiuion  by  belting  or  other  methods  of  gear- 
ing. Stedm-enginos  ara  always  to  t>e  preferred  to  any  other 
form  of  motor  in  large  iritu[laUori«,  uiileea  water  jiowur  is 
civailiibli?,  bill  good  work  can  be  done  by  Lnks-eugities.  The 
raoftt  im|»ort*nt  point  about  the  engine,  of  whatever  type  it 
tnay  be,  is  that  it  ahall  be  well  ^overnetl.  t^uctric  li^htiii^ 
ean  never  be  :4uci.-«ssfully  atcompl ithed  unless  the  ungine 
runs  at  ii  jierfvetly  unifurni  rate  at  all  loads.  Kngines  ai-e 
not  unfroijueiitly  jfoverned  eleeLrically,  but  there  are 
sevci^  meehauicM)  governor  which  are  very  satiafactuiy. 


and  eleotrlcnl  engineers  seem  very  divided  in  their  opinioti 
as  to  the  a<)visif>ility  nf  iHing  eloctriaU  governors. 

Uatt-engincs  are  vvry  convenient  for  itmall  installations, 
us  they  can  Itc  so  readily  started  at  a  munient'rt  nuLieo,  and 
run  often  lie  intixKliiced  into  |>oBitionR  where  steam  uugines 
would  be  inadmissible;  but  for  large  installations,  the  gas 
iiilt  ifi  too  hiMvy  ill  cuuipanson  with  the  coal  bi!l  of  n 
Gtaam  engine.  When  gas-eiigineK  are  u«e<l  thev  should  be 
provided  with  heavy  tlywheeU,  a-iflhoiihl  abo  Uie  dynamofl 
wurWeil  by  them,  and  they  Hhould  Ik-  woiktil  u.'<  neialy  at 
full  power  lu  practicable,  as  they  run  mucli  more  Ntcailily 
with  heavy  toad«  than  when  running  light. 

r>VN.iMns. 

|)yn:iinos  may  hu  <>ai<l  to  l>e  divided  into  three  elatusOL 
known  rDa)»ectivcly  aa  tiories,  shunt,  and  cojii|iuund-w«una 
dyrtaiiios  ScrJeit  dynaino.t  aie  nacil  for  arc  lighting,  and 
aiv  MO  called  liovaiiSLi  the  main  ciirront  from  the  eommii- 
tator  ie  taken  round  the  n);ignel«  and  nsul  a-i  the  exciting 
ciiiTcnt.  Shunt,  dynamos  arc  usol  for  i:haif;iiiK  secondary 
tuiltun'eit  |>riiiei|Ki.lly,  and  are  so  calkil  liecjiue  the  exciting 
current  is  a  shunt  l.akcn  oil  the  m.Tin  cuiivnt  on  leuviiig  the 
cnmmntatrir.  (.'om|ii>nndwoiind  dyiiauioK  ore  uhc<I  for 
incaiidi^xcenl  lighting  ;  the  term  eoinpuund  is  applied 
becaUKU  tin)  magnet  winding  im  comjHjsed  uf  two  parts 
combining  tho  winiUngs  of  the  two  |ri-cvion«  classes. 

The  prLnci|Ktl  clitfeience  in  the%e  threu  windingK  \>i  that 
Uie  neiieii  winding  produces  a  coaataiit  ciirrunt,  but  tho 
RM.F.  ran  Ihi  varied  by  altering  tho  si»eed  of  the  engine. 
Thi»  is  e.taetly  the  i-oiidition  rdpiiroil  for  arc  iani[ia,  which 
are  nearly  always  arranged  in  scries,  When,  therefore, 
more  lamp:*  ate  put  in  cirrnit  the  RM.K.  can  i>e  raised 
whiUt  Hiill  keeping  the  original  rtirrent.  Shunt  dynamoe 
are  u*ed  fitr  charging  ltaltei-ic«,  lieciuise  if  the  engine  slowa 
diiwii  and  the  K.M.I'',  of  the  dynumob  fallE  )>ulow  that  of 
the  1  latl erif?!,  iiml  the  current  is  revuivied  in  the  armature, 
the  otei'ti'iliojition  of  the  niagneu  it  >itiM  such  us  to 
op|iciHC  uii  KM.F.  to  thai  of  the  batteiietf,  thiia  piovent- 
ing  a  sudden  nish  of  current  through  the  low  rveist- 
aiice  of  the  anaatiire,  which  would  he  followed  by  bunt- 
iog  nf  the  armature  winding.  ('oni|>onnd  wound  ilyimmoa 
arc  iiNccl  for  iiKaiLdcncent  lighting.  The  object  of  the 
com|)oiio(ling  is  to  keep  a  constant  K.M.K.  with  a  varying 
current.  ImaiideHcent  lam|i.4  are  nearly  always  arraiigeu 
In  par.tllel,  so  that  as  more  luin[i:s  are  switched  into  circuit 
the  current  increases  ;  but  it  is  of  the  utmost  im]Hirtancv  to 
keep  the  K..M.K.  cinstjint,  •.\s  the  efloct  of  a  very  small  rise 
of  E.M.K.  on  tlio  lainp.t  w  very  ijijnrioitrt.  Theoretically,  a 
compuniidwouml  dynamo  .should  give  a  constant  RM.F., 
whether  there  is  one  lamp  in  circuit  or  tho  iiuiximiim 
number,  but  in  practico  it  is  usual  to  ^ivc  a  slight  increase 
uf  l!).M,F.  OH  Uio  current  iiicreii8e«  to  couiiienaate  for  the 
resistance  uf  the  wiren. 

The  most  imjiortaut  peitit  aboitl  a  dynntno  is  il«  effi- 
ciency ;  there  are  nevoral  dynamos  ia  the  market  to-day 
which  give  a  coninierciut  ellicimicy  of  00  |>er  rent,  and  even 
higher.  Ii  w  a  great  mistake  to  tH.*unomise  to  the  extent 
of  a  few  tiounils  in  the  Hrat  cost  of  a  dynamo  if  that 
economy  is  at  the  e3f|Kii3e  ol  the  ertiriency. 

And  here  a  few  words  nuy  Iw  s.iid  in  praine  of  clecbrieal 
eiigineeiv.  It  is  to  their  credit  that  ni,i.chijies  au\  bo  pur- 
chased giving  an  cHicicncy  of  <j:t  and  !J4  iior  cciiL,  that  is 
to  .lay,  for  every  100  h.p.  u^in»initte<l  to  the  dynamo  from 
the  engine  9;i  or  34  are  reUirnotI  in  the  sha|>a  of  eleetriciil 
energy  for  utilUation  outaide  the  machine.  It  ii  only  a 
tow  yetus  since  dynamos  wore  first  made  commercially,  and 
yet  we  have  now  in  our  hands  machines  which  are  mora 
perfect  than  any  other  type  of  machine. 

The  turbine  is  |)orha|)s  the  next  most  etfiuiont  engine, 
hut  the  best  turbines  do  not  give  more  than  75  per  cent. 
cfliciency. 

An  itistancu  of  the  rapid  impruvciuont  in  alectricaJ 
machinery  may  bo  givoii.  The  author  was  connected  with 
an  installation  put  down  in  l!<83,  the  dytiamoE  of  which 
were  conaidereil  good  at  that  time-  They  gave  an  elScioney 
of  aliout  S<i  [ler  cent.,  and  today  ihuy  aia  woiking  »ide  by 
side  with  dynamos  which  were  delivered  under  contract  to 
give  an  efficiency  of  U 1  [>er  oont. 

The  elHtaency  of  a  dynamo   its   measured  by  taking  the 
E.M.F.  between  the  terminals  with  a  vultmeter,  and  the 


number  of  umpiTcs  M-itli  un  uninietor  in  the  external  cir- 
uiiit,  ihtssu  Wo  i|iiniititic!i  rniilli[ili<Nl  lo^ulhvr  jiid  tlivKlod 
hy  74(i  give  the  ah.p  in  ihc  cxt[3n):il  circuit.  This  i|uiiii- 
tity  must  thou  l>e  i;i']ii[nm;i]  with  the  Intake  horne-jinwcr 
Heliverwi  tu  thi;  ilynuiiiu  by  tlic  engine  ;il  llic  tnn«  ihe  test. 
in  tukt<n  ibc  rjtii)  uf  lliesu  twn  <jiiant.ilitf«  givvs  the 
efficiency.  Thwe  lest'*  n[  cHu'ieiu-j'  should  extend  nvor 
rariouK ItHiils  n|i  t<i  ihe  niu^iiniim,  .\  further  test  sliiiiUl 
be  iiiii<1e  at  full  luml  fur  a  iivriml  i)f  iii>.t  h'iti  lh:iii  12  hours, 
(liirtii)!  u'htcli  time  th^  tetn^iorAliire  of  tlio  magnet  witnliiig 
abould  l>e  tukeii,  und  at  the  einl  of  the  iiiii  tlie  tem|>cratiira 
otthe  anii;tUit'e-c(iils.  A»  it  lougli  te^t,  no  imit  nf  the 
dyiiuTiio  hIkjiiIi)  e\ci'  he  30  liut  tbait  the  li»iiil»  eannut  he 
ijre6»e'l  <'(i  it  witli>jiit  invonveiiient-e.  It  ie,  of  cotirae, 
tKi|iMrlairi  to  >ef  ihiit  ihe  Iieaiin-^s  ani'  larye  eii(>iii;Ii.  waII 
liibrit-uti-il,  iiDi]  (In  Tint  rriii  iinl,  jnil  Ttiere  Khonhl  lie  no 
«|iarkii)|4  ,it  Ihe  linialiofl. 

Dytiuiiiim,  if  not  eonpled  tn  the  eri^ino  iltrert,  Bhtiiihl  lie 
rtxe*!  nil  H'tuxl  fi-niies,  and  it.  i*  Minvetiieiit  In  li;ne  u 
8«i«vr  iiml  r.itt'hot  !iti;ieluni'iit  to  i.:ike  »jj  the  nljick  of  ilie 
Ijclt.  Ill  all  iMflP-i  th«  (lynauio  HhuiiM  lie  thornuv'hly  insii 
lateil  froii)  c:irtli,  aii«l  tlif^  innnLition  of  the  inii<;i)el  ami 
ai mutiii-c-ritilH  «hoiilrl  Ik.'  na  ixrfeet  a«  [iiiKHiblo.  liiM|M>cify- 
ing  for  dynamos  tlic  tJiMi  of  wiiidinj;  Mhonld  \n  ^iven,  iind 
thcQiit|iiit  ill  .iiti|)er(»  ami  volts,  :kiiil  the  rcijiiirud  standard 
of  ellieieiicy,  iiiMteud  of  adngitin;^  the  eomnioo  tncthorl  of 
«l)e>;ifyinf<  (rtrn  ItfO  li;;til  dyn.imo  or  a  .'lOOIii-ht  dyimiin, 
as  the  case  n'ay  lic.  l\>  ajreak  nf  a  dyiKLnio  as  .1  hitnilr>-d- 
lighter  \*  iill  vi'i-j-  wrll  for  nnlinary  convfrsati'm,  hnt  i*  is 
mi)t«  &<)it1(^reiit  thiiiK  to  rejoct  a  dynaino  a^  itii.4:iti^(jt(-tory 
ifaiK'eiticd  for  in  that  wny  ;  it  iu.iy  he  |W38*i('lt'  to  liiiht  100 
light<4  with  it  inn  n-ay,  hitt  It  i*  far  lietlur  tn  make  it  (juitrt 
clear  ivh^il  the  out|int  iii  to  l<e. 

Ui,^b  Sliced^  alt!  to  he  AV'oide^  in  dyiiatno*.  a-s  they 
occxaioti  trnidilc  with  hoiiiinjpt,  uxcontivc  K«ur  t.11  com- 
mutatorH  aiitl  lirnshcs,  jikI  heating  am)  gre:it  lueehanical 
MrcsD  ill  the  unnatiire  wiiidint^,  tn  my  nothing  of  tli« 
□ece-Eiity  fur  xiu'ill  [nillcytt  and  light  heltn,  with  the  I'ori- 
Ui|iiuiit  loKs  of  jHiwvr  hy  Hliiiniiij;  nnil  exlnt  ittre'vea  (>iit  mi 
heiiriti};!..  .\8  a  limit,  jierhajw  l,l>00  revotniions  [wr 
oiimitu  iit  :us  high  ait  the  <>)tee(l  nhonld  rea<:h,  and 
it  is  miKh  (wtifr  to  have  ii  laigdr  iiiaehine,  eostin;; 
]>erlLi|Ki  u  little  iiiuiv  .^nd  niiiniii"  »t  n  sluiver 
speed.  It  jit  ini|MirUiiit  tlialdytiaiiio»8homd  notlie  fixeil  in 
rooms  where  there  is  likely  w  he  iinii'h  diint,  01  wlieiv  uoy 
"  haxnniuus [iruoess "  i^ianieil  on,  or  wlirtifi  any  "  liu^iiilijiiK 
jjoods"  are  ittoied.  The  <lyiuiiito  Htati>>n  shituld  lie  u'oll 
siijiplieil  with  i^nit^liln  nietni's.  To  every  dynamo  there 
should  he  an  -uiiincler  for   nuastiring   tJie   current,  and  a 

E voltmeter  should  by  80  arniiigoii  that  the  K.M.K.  of  evoiy 
circuit  (Mil  be  incu8ur«<l.  The  dyinmioi  and  engines  should 
\e  H|iei'ilie<)  to  run  soMc-idily  that  a.  difTcrciicc  of  [lotential 
umouiiting  U>  IJ  Iter  ■fCJit.  ii|i  or  down  shotOd  iitrt  l)c 
exceed  o'l 
WllUNii. 
The  wiling  of  *n  instulliilion  iit  sutnowliat  analogoiii;  to 
desiunini;  «  ii)'flU:tm  of  watcr-niai oa  for  a  tovrii  faii>|ily. 
There  are  the  main  cables,  which  ditninioh  in  ai/.e  ii-s  the 
fai^aiicbes  3irc  taken  otV,  there  are  switf-he*  to  cut  out  any 
Lrant-b  or  the  whole  8U['|'ly,  and  thoro  are  «ifcty  valves  in 
^^-the  sha])c  of  fiisi=i«.  All  wires  should  lie  so  ]ii'o[)ortioiied 
^Btbat  the  eiirieiit  jKUsiin^  thioiigh  them  ithould  never  excciiMl 
^™1,000  amporw  |ier  »i|iMr^t  inch  of  coctional  area  of  copijer,  luvl 
the  dili'oruuco  of  jiotential  Itctwecn  the  t^numab  of  any  two 
ljin)]w  should  itoL  exceed  4  |ier  cent,  the  total  f^.M.F.  There 
should  ixj,  further,  a  relatioiishiji  between  the  cost  of  con- 
^Kdticlors  and  the  cunt  uf  |>ower  v:(|Ki]ided  in  uvcrcuming 
^Btlrair  reniatance.  Sir  W.  Tbouitoii'a  rule  is  th^it  the  interest 
^^nuid  de|irecifllioii  on  the  eapiLiI  account  for  cithles  should  he 
^r*)u*l  to  the  co^t  of  the  oiieigy  ahsorbcd  by  their  rosistance. 
The  copiwr  should  be  siwtihed  to  have  a  conductivity  of 
iMt  lets  tbaii  'JG  per  cent  of  pure  co|i|)e]-.  Th«  material 
forming  the  insulation  is  a  somewhat  vexed  (jiieatian.  The 
class  of  cable  inuslly  unod  conitintd  of  stranded  copijor 
wirra  tinned  and  wrapiiod  in  cotton.  This  is  covered  with 
Ibree  cmta  of  vuleanisM  ruhbBr.  The  cable  is  theu  bniided 
Vfith  hemp  und  the  whole  immersed  in  a  bitnininoiui 
mtniKiuiid.  C!uttji|ierchii  m  vufcA  an  un  inmilHtitig  niutcriAl, 
but  it  IB  imauiuble  fur  ixisitiuiiB  wherti  the  cable  is  liable 
to  aitUib  change  of  t«m(>erature,   as  the  guttuj^-ercha  soltena 


and  the  weij^hl  of  the  eopjwr  core  causes  itQeentraliHation, 
whieh  ill  time  deslroys  tlie  in-iiilatioii  entirely,  tn  cases 
wfhoi-e  eublcH  are  ti  be  laid  iindem-oiiiirl,  Ivail-coveictl 
.■ablesiire  very  utiefu!,  but  they  are  liable  to  cheniical  action 
where  they  come  in  coriHicl  with  ve^^mble  ttctds. 

Indtaniliber  is  iiiaite  uf  ver>'  difTcreiil  (juulities,  i-angin^ 
(pom  la.  to  3a,  per  pound  in  price;  it  19  therefore  very 
neccsa;iry  Ixi  he  careful  lo  ipedfy  thnt  only  the  he^t  ijuality 
nf  thai  material  i«  use*).  The  following  ix  the  Admiralty 
teat  :  Taka  a  portion  of  the  indinriibhar  and  place  it  in  a 
steam  cbe^l  under  a  ]>i*e:tsni'e  of  COlb.  of  ateain  (ulfotit 
.lOfldeg.  F,),  and  ki-op  it  there  for  lhi-«e  hours.  Etemovc, 
and  put  in  a  dry  ht>at  at  ifTUdug.  Kfur  two  hnur^  and  then 
allow  to  cool.  If  the  ruM>er  in  then  ^oft  and  cooIh  without 
civekin;;  the  i|nulily  in  i^dimI,  The  cheinictil  coiijititution 
Nhfiiikl  l>«  i«]>erilied  :uu\  l«.<l.ed  by  analytni;.  The  Mutphur 
-<;hoii)(t  never  cceeed  :t  per  cent.,  as  it  atLieks  co]>iier  very 
freely.  The  nxide  of /.iin:  neeil  not  lie  lewi  than  tO  [ler 
cent,,  and  i(  uw'd  in  a  Koil  or  for  11  purpose  wheiv  it  may 
lie  )mhj(!i;'t«d  to  tntner.il  oil,  this  oxide  should  be  at  l6!i''t 
C'O  per  cent. 

Ill  i«atiny  for  insulation  two  f.ict*  sihauld  he  lunin  in 
mind,  iKt,  that  a  high  initial  iiisiibtioii  is  no  criterion  of 
the  diiriiliility  of  the  uiatenal  ;  and  lind,  that  the  iusiilii- 
tiuu  of  the  cnbleti  ami  of  the  in:>Lallatioii  a*  a  whole  aiv  two 
verj-  rlitVcient  i(iiaiiti(.ic>^  It  ix  iherefine  very  adviniblc  Uj 
!i|i«'ify  thai  tlic  contrArtor  flh^ll  ntuul  by  the  insitUtion 
fnr  as  tong  as  iKis.<iililo.  Diniiieiit  ole<itiii'iaiis  ssty  live  yciuvt 
is  nnt  tfin  long.  The  leasnn  why  the  iimnUtinn  of  the 
inntiillation  ni;  a  whole  ami  of  the  cablcui  ai'e  dtKt'liet 
and  sujiar.iU]  is  ihii',  that  there  i»  uficii,  (M)))ecia]ly  in 
tliiiup  weather,  a  lar^e  uniniint  uf  imrfa*:e  loak.i){e 
going  on  at  litting.1  and  joinu  whi<-h  makes  the  insiilHtion 
of  the  whole  iiutullatiou  very  low.  Now,  if  this  leakage, 
iiistoiid  of  iHiinn  in  the  tittingn,  were  chiefly  in  the  cablen.  it 
wouhl  show  that  they  were  very  defective,  and  that  a  fault 
would  oueiir  in  them  sooner  or  Liter.  It  ie  iio(e«Kiry, 
therefore,  to  test  the  cables  liefure  lixing,  iind  Prof. 
<l>iinic!>.t)ii,  of  ISIaKgiiw,  a>lupl£  the  following  rule — viz..  one 
megohm  per  lamp  for  every  volt,  the  coils  being  Riibmergml 
in  water  not  le»M  than  nix  houii*,  inmifrdiately  before  «iid 
iliiring  thi;  t&its.  If  the  coiU  do  nut  eoiiHidorably  exceed 
that  iniriiniiim,  they  are  siilijeoted  whilst  in  water  to  an 
IvM.K  .iU  per  cent,  grwiter  than  the  pr«|>OAed  working 
RMF.iaud  again  tested.  The  ineiilation  reeistaiice  of  the 
iiistnllatioii  complutu  min^t  lie  lusted,  and  the  same  autho- 
rity gives  IIS  the  (oDowing  rule  : 

where  K^  resistanue  uf  insulation  uf  circuit  or  of  generu-tor 
in  ohms ; 
K  =  »conht«inl  found    by   experiment   from  {juud 

exainplefi==  100,000; 
E  =  E.M.F.  uf  iiiBtallation  in  volts  ; 
N  =  numlior  uf  Iluuij^  (  I(>  c.p.)  in  circuit. 

This  gives  IIS  a  valui;  fur  the  insulation  of  tlio  circuit  ur 
nf  the  generator,  and  thorofoi'e  the  insulation  resisbutce  of 
the  two  in  |ianillel  should  lie  half  that  amount.  This  tCMt 
shoidd  l>e  made  after  the  trini  run,  when,  if  there  should 
lie  any  weak  places  in  the  insiilation,  the  workifig  potential 
will  have  bad  an  opportunity  of  fintling  them  out,  and  aim 
the  surface  leakage  from  fittings,  etc.,  will  he  ata  minimum. 

(beat  L'ui'O  iiuL'st  be  tiikuii  to  enaiire  good  jointa,  Kvcry 
joint  should  be  made  elcctncally  and  mecbuiiically  perfect. 
The  two  cables  to  Iw  joined  should  be  instranded  and 
interwoven  one  with  anetber,  then  soldered,  and  then  the 
inauhitiun  should  be  maile  good  with  proper  iiisuLiting 
materials  of  the  same  cla«B  as  those  of  the  original  cables. 

In  wiring  mbtic  buildingi!  it  is  advisable,  il  possible,  to 
arnmgc  the  lamps  on  two  circuits,  in  stich  a  way  that, 
should  3ity  accident  take  plaoe,  only  half  the  Um|>s  in  each 
room  will  be  exlinguixhod,  and  this  method  tends  itself  Ut 
wliiit  is  known  iia  the  three  wire  system,  in  which  one  of 
the  main  cables  is  a  sort  of  intermediate  cable  doing  duly 
for  lioth  dynamos,  thus  effecting  an  economy  in  tirst  cuBt, 
and  also  lo  wurkin^  expenses  All  cublefl  ineide  baildingn 
vhuiild,  where  pciseihle,  be  hiid  in  groovee  jdoiigbed  in  weTl- 
varnished  Imkii^»,  and  wheie  wirss  pous  livm  one  buildino 
to  uitotfaer,  or  throu«b  thick  walls,  they  should  )>e  aiidosed 


in  cuMron  pipoi.  In  no  case  ahoulii  wires  be  buried  In 
pksler.  The  fables,  tin  leaving  the  dTriamos,  shaiiU  be 
all  collixted  to  a  syritch^oai-d.  on  which  ar«  placed  the 
meters  uiid  itiiibiblo  anuitgumtMit  (ur  switching  the  dttlvrunt 
dynajiiM  OH  to  the  vaj-ious  circuiU.  Every  main  Ciible, 
branch  cable,  uiitl  lamp,  or  groun  of  lamps,  sbonlil  be  i>ro- 
vided  with  a  switch  lur  turning  the  cuiTtiiiL  on  iiml  off.  ami 
irith  a  ufety  fuse  tu  prevent  the  ciirretit  liHing  more  tluri 
2G  per  cent,  above  the  nonnal  ciirreot.  All  switcliesand 
fuses  shoitlil  be  lixed  on  i»lut«,  i)orcel)ii[i,  or  other  iiicoiu 
biiittible  l<a«e)>.  iind  fimett  shuiild,  if  |>usKilile,  be  enclosed  in 
iiicoiiibiietililu  boxes. 
A  roviaeti  set  of  ndcs  for  the  iittiti^  up  of  iiista-llatioriitto 

iireveiit  tiit;  liisks  have  liefu  recently  ilrawn  up  bjr  ihc 
nstttutiuu  of  Electrical  Engineers,  and  they  xhuuld  bo  in- 
corporated in  all  speciltcatiot^  for  contract  work ;  but,  as 
several  of  the  fire  iiisuriuice  oHices  have  ridee  of  theirowti. 
it  is  rieceKsary,  if  tbi;  buildings  tu  he  lighl«d  are  iusureu 
ill  one  of  thuae  otfivw,  to  specify  for  tboir  rules  t^i  be 
carried  out  in  addition  to  those  of  the  Institution  of  Elec- 
trical Engineers. 

Lami's. 
Iirondesoent  lumps  shutiid  as  a  rule  be  used  for  interior 
lighting  For  large  public  rooiDB  it  in  uaually  convenient 
to  gron|i  the  lantps  together  on  cbundeliont  suspended  from 
the  ceiling  ;  for  lightiug  private  Iiouhos,  officcH,  reading- 
rouus,  eU.'.,  where  the  light  must  be  concentrated  in  jiar' 
ticular  places,  the  lamps  can  t>c  iirranged  in  gron|>s  of  two 
or  titrae  or  singly,  in  the  suoio  tnanner  as  onlinury  gas- 
burners. 

Ineaiideacunl  lumjis  are  usually  of  16  or  S  c.n.,  although, 
aa  previotttily  stated,  jwople  expect  more  nf  electric  light 
than  ihey  do  uf  gas,  iis  a  mutter  uf  pnicUc^il  cxjienenco  the 
aatbur  has  found  that  given  a  room  or  shop  satisfactorily 
lighted  with  ga^,  which  it  is  desirable  to  repbco  by  reaeun 
of  the  injury  to  goods,  decorations,  health,  etc.,  nn  8  c.p. 
liicaiidexceiit  lamp  substituted  for  each  gaa-bunier  will 
eqimily  light  the  premises. 

The  author  found  that  a  public  reading-room  80ft.  by 
.I4ft.,  lighted  with  72  16-c.p.  Ian][M  in  groups  of  throe, 

Xai  4-2  8t|uare  yards  per  lamp,  the  lamps  bemg  'Jft.  Sin. 
ve  the  Hoor,  was  not  well  lighted,  also  that  another 
public  reading-room  dGft.  by  31ft.,  lighted  by  :>6  liimiis 
-  fixed  8ft.  9in.  above  the  floor,  eijual  six  «ipiaru  yanls  |»r 
lamp,  Was  well  lighted.  This  appaieut  uontradictiou  could 
only  be  accounted  for  by  the  cul<jur  of  the  wall  :  in  the 
former  iriue  the  walls  were  of  ^  dark  green  colour  of 
cticnuettc  tiles,  with  a  roof  of  dark  brown  and  red  moaaic, 
and  in  the  tatter  the  walls  wore  ureikin  colour  him\  the 
ceiling  de;id  white.  In  a  large  public  hall,  130ft,  by  71ft. 
and  7'2lt  high,  the  author  found  th.it  seven  uldctruliera, 
each]  bearing  &C  10-e.p.  lamps,  at  an  average  height  of 
ftOft.  alKtve  the  floor,  gave  but  a  ])oor  illumination  ;  the 
jume  room  -wast  tuh»oiiuetitly  satisfactorily  lighted  in 
point  of  t^uaatity  of  light  with  eight  2,000-c,p.  arc 
lamps.  In  a  rccont  biult  art  gallery  nt  Lee<ifl  lighted 
entiiely  by  electricity,  16-c.p.  lamps  are  jilaced  in 
groii|>s  of  four  at  7ft  from  the  walls,  in  galleries  2Mt.  wide, 
and  at  a  height  from  the  floor  of  Sit.  dm.,  and  have  been 
found  very  BUccessful  !)it.  -tin.  apart.  In  galleries  of  the 
name  dimensions  groups  of  seven  lamps,  placed  the  Mime 
height  from  the  floor  and  6ft.  apart,  have  also  boon  found 
satisfactory. 

Incandescent  lamps  ace  made  of  varioiifi  reRtstancea,  re- 
quiring K-M.F.'s  ranging  from  40  to  100  volt«.  On  installa- 
tions of  any  size  100  volts  lamps  should  be  UEcd.  The 
lamps  aie  always  arranged  in  tnnUlel,  though  occaaioually 
tliey  are  arranged  in  |)araLlels  of  two  lamps  in  series. 
Owing  to  recent  litigutiou  there  is  pmutically  no  choice  of 
lamps  in  tbe  maiket  at  the  present  time,  Lamps  should 
never  be  run  at  a  greater  efficiency  than  3  to  3-5  watttn  per 
candle,  or  the  intenor  of  the  glass  bulbs  will  soon  become 
clouded  by  partial  oombu»tion  of  the  lilamcnt,  with  a  con- 
sequent loss  of  bght,  and  thu  light  of  the  lamp  becomes 
shortened ,  Incandescent  laujw  nave  been  tried  for  street 
and  outdoor  lighting,  and  proved  an  utter  fuliu'e  ;  on  the 
other  hand,  for  such  [KMitions  the  arc  lam|i  is  most  stiitable. 
¥oc  railway  stations,  eoverod  markets,  aiid  similar  places, 
tbe  lamps  may  lie  suspended  from  the  roof  in  convenient 
j^ncea,  but  always  »o  high  up  that  the  lamps  will  not  fall 


within  the  field  of  vision.  In  large  open  spaces  the  lamps 
may  be  suspended  from  moRta.  In  ntrefll  lighting  n 
2,000  c-p.  arc  lamp  will  light  up  a  mdius  of  «0  yard*  when 
placed  over  the  eenbru  uf  the  street,  but  only  two  thirds  of 
that  dislance  when  placed  against  the  buildingK.  The 
necessity  for  arc  lighu  placed  in  the  centre  of  tne  street 
being  high  enough  tu  allow  of  the  passing  of  a  tire^scaiie 
is  not  of  vital  moment,  as  at  must  it  will  be  only  2r>  feet, 
whereas  the  light  is  sulHcient  for  HO  yarita. 

The  ivncwal  of  the  ciu'bun.f  in  arc  lum^u  has  to  be  done 
every  \G  ur  'i'2  bouts.  To  du  thi»  iiMdily  in  markets, 
railway  stations,  etc.,  the  lumps  should  be  suspended  by 
electric  loads  |Ma»ing  over  pulley  blocks,  to  one  of  whicit 
»hoidd  bo  alUiched  a  counterbalance  weight,  and  the  num- 
ber uf  sheaves  in  ihu  blocks  be  such  that  the  weight  will 
not  fall  below  tbe  lamp  when  in  jiosition.  For  lam|>s 
Hnsp«ndal  uver  the  centres  of  streets  the  eoiuiterbalance 
wmgbt  can  be  arranged  to  run  up  and  down  the  supportK, 
Hitd  the  cord  for  raising  and  Joworing  placad  out  oi  reach 
of  foot  iNiHsengers ;  the  only  inconvenience  which  arises 
from  this  uielhud  is  the  iiossible  interference  with  traflic  in 
crowded  thoroughfares  tor  the  short  time  the  attendant 
occMpiea  in  lowering  the  lamps  and  fixing  the  carbonii, 
and  that  at  most  once  a  day.  Tbe  number  of  arc  lam|is 
in  the  market  is  legion,  and  great  care  must  be  tnkon 
in  solecliiig  a  lamp  which  wdl  give  a  steady  light. 
Lamps  alioiud  be  fociinsing,  and  piDvided  with  an  automatic 
cut-out,  the  regulating  machinery  should  Ije  simple,  strong, 
not  liable  to  get  out  of  ortler,  and  wtdl  protecteu  from  the 
weather.  Are  lamps  are  nearly  always  arranged  in  series, 
the  number  on  one  circuit  varying  fitim  3  to  .^0,  aocortling 
to  the  E.M.F.  available.  If  the  number  of  lamps  in  series 
be  lees  than  three,  Lliey  will  not  run  ateaJilv  unless  a 
resistance  is  put  in  circuit  as  a  sort  of  flywheel.  The 
author  lius  found  that  one  lumi>  will  run  with  a  resistance 
of  1  '&  «bm  in  circuit,  and  two  lamtis  with  a  resietiince  of 
'2-'i  ohms.  These  resistances,  of  course,  mean  lose  of 
energ_v,  and  they  are  therefore  undesirable,  but  it  often 
hap[wn8  that  the  lamps  can  Ixt  uncfully  employed  on  an 
incaiido«cent  system,  and  they  can  be  made  tn  run  in  that 
way.  Good  carlois  are  a  necessity  for  xteady  running, 
and  the  ImmI  results  are  obt^tineil  with  cored  pottitive  car- 
bons and  solid  nog.itivo  carlmua  13mm.  diameter. 

fTo  iff  etmlinwif.J 


COMPANIES'  MEETINGS. 

UNITED  TELEPHONE  COMPANY. 

All  eitr.ui[iliiiftTy  K<--iieiiil  miH^tiiit:  uf  tlic  UniUil  Ti-le|i]iuiie  Coni- 
jiutiy  WM  linli!  till  'nmni'laj',  tlii  2lli  iii»t,,  at  IIip  City  TOTiiiinn* 
tlolfl,  to  couni<l«r  tlir  cuulirTiutian  ol  thr-  rcsolnlinni  |>&uim1  &t  the 
mcBiiiiKuii  tlip.  flili  lilt,  for  «.]i]ir'iviiitt  tUi-  ■([rtioiiieiil  liL-iwoeu  tlut 
IV>:ii[)uiiy  uuil  till?  Xalioiml  'IVlivpIinriii  r^iii|<Kii}' fui' iiinit1)(ii<ii*ltiit{  Uib 
twii  ri>tiipiiiii'eii.  wltiiliuK  ii]>  tin-  r«ni|nnjr,  uppniiiluiii  iii|iit  Ut'ir*.  «tc. 

Mr.  Janoa  Brand,  nttn  |iii?iil(i'l,  »t*ln\  lliat  »\nw  tliR  tut  m«eting 
tilt  only  tii«tti'roriiii[i.-.rtarii;utliiit  Wl  ■H'ciii'tO'l  hiul  btsii  tlicu-cciptby 
till'  M(i-[i:taii-  oi  i  UliPi  »iMi.-.-o«vl  tu  till!  I]iiiii|m[iy  !•)'  lli>i  l'.«<tmi»-l*r- 
Cniinnl.  "thit  bItiT  tioil  Iwnti  pill)! I'll iiiil  in  t.lir  n(tw>.pn|i«ni,  anil  no 
■IomIjI,  ItiRraforr,  tlic  ■liarnhnlilor*  Liil  mn'ii  it,  •«  w«U  m  tbu 
i«)>ty  t<>  it  1)11  tlin  iMi'l  of  tlia  Dirwtore.  who  f«lt  LliU  (liay  had 
itiu  li"i>t  nl  the  noi  ri»|>o[idcncr.  S\nw  itieu  tho  hMtiBafler- 
Oontinl  lt»<l  wriitea  Miolhar  leUvr,  whicli  UmI  tlso  liMtt 
|itit>1Uhc<I,  Wt  to  n-biolt  tlw  Buiril  lin.1  iiot  'Imiciod  it  nrotMary  to 
ro[iiy,  thitikiiig  it  liMCtr  to  leave  tlie  n(it)lio  to  fnrm  a  jiidgmoiit  ss 
iMtwe'D  tho  tnopluHW'  ooiuMnua  and  the  Dhier  ot  the  fast  Office, 
Tbe  Direeton  were  doing  what  (hey  liclievml  the;  hail  a  perfect  right 
to  Jo.  The?  woro  not  Heekiiig  lo  liitBrfi-re  witli  llie  fottmsatiy- 
Ueuoi'al  01  tliu  (lOVBriiiiiuiit  in  suj  waj'.  Their  olijecl  ia  aiiiali[a> 
niBtiiij;  wax  t<i  iiiitkf  IhviUBelvcg  BtroURvr  ruiKaDJally,  and  in  otIl«r 
wa^,  atid  ih'y  rIm  wishiyl  to  j^vc  u  bt-ttur  kd<I  c^hmpfr  t»le[^tiio 
Bervioe  to  li.e  imbllc. 

On  the  mcitioii  urthv  Chalrauui.  BocamlcHl  by  Kr.  J.a.rortMa,  Ihg 
t<:«ululious  wero  uiianiiiKiinlj  ]i«imi:iI  vrialiiit. 

Thi!  ClMirmaB  tlim  mill  ii  wu  ht«  tikiiLfnl  duly  to  \i»\i,  the  »h«r«- 
ho-l'tcn  ){<^  liye  u  t^li«iruiiLn  of  th«  Coi]i|iaiiy,  a  ixwitioD  whifh  ho 
htd  QMUpied  Iroiii  till-  oitt»t  of  it*  ciintcnco.  BeRce  thnt  jHhc<l  li' 
mt  obslranan  of  Ilio  Hell  Tclcphou*  Onifiany,  h«  «n<l  &  Tmt  rHoodi 
likving  [larchuutf  Ilic  irainleitiil  instnuiKiiit  Jrom  Prnf.  Brll.  Kuid- 
ing  it  inipnctiiimUei  howmr,  I'nr  ih*  com  niHrcial  woilting  o!  ttis 
eiabaijgr  nymom,  thrjr  joincul  with  Air.  EdlMD  and  that  geniLeiaao's 
fticado,  Mid  bifUKht  ii|>  the  ptxrpfrly  of  tilt  Dlako  tmiiBUiilOir.  SJnoe 
ihfii  they  hni  ivorktMl  under  tlio  title  uf  tUo  Uuitvd  TulDiihuD*  Com- 
pany, th«  iharogi  nf  irhich  ho  h»d  hwl  ttic<  gilra^tiroafKcciug  cue  fcoin  £5 
la  £1%,  anil  th*  liividfnd  from  *caro«lj  anjthm^  to  17^  ptr  MUt.    On 
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I  BO  Opmany  tiuj  woald  tiav«  as  cxflcllcnt  Bunt,  oom)iaMd  of 

't  wdt  fuUlbd  to  «oniifict  airalM  in weux fully . 
mral  of  tTi«  Dlr*cton  ami  sijarulioMon  eiprenwil  miriJri.iii  unJ 
nmt  mt  tli<  aiinmincrmcnt  of  liu  rc«i|r]intii)n  bj'  (W  Clikiniiiu.  who 
UomaMy  aUtnl  ttut  he  wmild  let  instten  hUoiL  u  tlicy  were  for 
lli«  prM*nt. 

MATIONAL  TELEPHONE  COMPANY. 

An  rxtrkO'txliDmr;  jjpiirriil  nuvjtini^  of  tliK  N'ulumiil  TvUpliaiiv  Com- 
U4ny  wu  held  on  'ITiur^Uj-,  tli."  "^Ih  iti«i..  .it  tho  L'itv  TormiBiia 
lIoM,  Coloiirl  R.  lUvijuf'iiii  .t.vkMiii  pip..t,litijt.  1"  c'ciiiaiiliir  Itin  enii- 
liriiiatioii  of  tho  riMiofii  till  IIS  jijuuii'ii  rii  tlio  tiii'i'ttn^  oti  Itir  4t!i  nit.,, 
•(lo[itinK  nerecmcnU  liotrtciiii  llir  I'tiitfii  IVldiilidiip  Comnnii}', 
I.innitrrl,  anil  ihc  Coiii[iaii)' aiiJ  llif  Ltiicaahir*  «n<l  Clii:s«liirc  Tclo' 
phonic  Excbftngt  Cooipiiuv.  Liwilud,  anil  the  Company  for  tho 
tnuiafOT  ol  th(  to«inMMa  of  the  tliiitf  i  ami  tint  lAnoaahira Ccmi[>anie« 
t«  til*  National  Compuiy  ;  ineniMine  th?  citpititl  of  t)i«  Com|i«ny  hy 
th»  >im»  pf  660.000  Btv  sharm  •*(  £6  each  ;  atloiitiDij  u«w  rvgulstloiis 
for  liw  Coiii|>iii;.  and  luniuviiii;  the  vxiating  Dincton. 

ThcChklnDAB  aubjJiiiU'il  the  rciuiuiiotis  aepantaly.  Hb  Mal^, 
in  ftoawet  to  Mr.  Bti  ^liaiiati,  that  th«  rtncnt  cDrrMMnJancc  iii 
the  TiiHft  on  thd  pari  ol  tho  ront  Olfiii!  hul  cauoo'l  thi!  Uireuture  no 
anxiety,  and  had  not  inl1ueiiai.>il  th«D)  in  il*]iartia|{  fnm.  tba  Miinu 
which  lh«y  hail  alreadj  luaiijitnl  out  fur  tlu-innlvL'H.  N»lllier  tliJ 
th«y  IhliiV  there  wan  any  rpttnou  why  tli*  uliarelicjlileiii  iliuulJ  iruiiblB 
theuiwlrc*  in  Ihi:  iuatt«r.  H>  HnticijiiU'il  tlint  tlir  I'untiniulDr- 
lieiicial  would  cotiLcni  hiuiiKiIf  with  tlic  iiraUac  he  had  tuodc,  anil, 
pcobablv,  if  hereafter  ho  naolrcd  ta  buy  the  tolcphonc  c(r:ii[<aniBi' 
UQJertaKing  lio  would  nfer  the  matter  to  irtitratian.  II  the  l'04t- 
nuu[«r- Central  ■hmiUl  rnsnlvn  at  Iho  tint  hroak  iti  ths  [Hirioil  of  tho 
Uhuu  Io  liuy  tho  tnUjihonci  lystnnia  thn  [irii-e  to  Iw  paid  would  \mvv 
to  he  fiieil  by  an  arlfitralor,  and  1i«  Clha  apeaket)  hwl  on  doiilit  lliat 
tlic  Po>l[i)(uti'r*(ji'ncial  vi«.^  iirrjMriiig  forhiinvTlfaaoricsof  ar^iimint.i 
tn  iuUutiicu  tbn  &rhilratur»'  lUvuiou. 

Hr.  T.  WL,  Larl&aA  (a  Dir*<tor)  <Mid  thiy  had  canaultod  Hir 
Horaca  Davny,  y.C,  M.P.,  aod  Mr.  Kigby,  Q.C,  whoaa  ad»ini>  wa* 
that  than  wsa  Dothine  whal«v«r  iii  the  liotiuaa  that  would  be- 
infriiiKed  or  atlocled  in  uit  ii1i)jhteat  da^free  by  tha  [iro[)aied  aria:)ge- 
mentt  hviojc  fairfiiil  out. 

Tha  tesolulioiia  were  uunlirmed, 

On  Ilia  inotiuu  <jf  Hr.  W.  A.  Saoith,  a  rcvolittioa  vraa  aflvrwanls 
paawd  Ai>|}oluliit)(  ai  DirMtora  of  Uie  Couipaiiv,  M«*ir«.  C.  A. 
Anew.  J.  W.  tlatun,  J.  Hraml,  J.  Btuc«,  J.  S.  Forb«a,  ¥.  Gam^tt. 
Bl  Heywortb,  V.  K.  LuvUnd,  J.  B.  Morgan.  U.  Varriah,  W,  C. 
IjullUr,  M.P.,  U.  H.  RoWtaoii,  aud  14.  H.  Saitda,  Culonal  K.  K. 
JadcaoB,  and  AldaTmaii  J.  Tliominon. 


NEW   COMPANIES   REGISTERED. 


LlvartMOl  Hoiu«-t<»-Hvttse  BlMotrloltr  fJenpaay,  UBilt«d.— 

k»Ki''«irc<I  by  Slnii|{)ili>rand  May,  18.  Aiiiriiifnnrt,  K.C.  wtlhii  i-niiitsl 
of  £100.000  in  £5aharo«.  Objoct :  to  lotiii  cantrai  ia  Kii'tniiiKhain 
at  Khicli  oloctric  |>ovrcr  may  \>o  geacratod.,  accuiunlaicd,  and  dia- 
tribulcd.    The  Drat  aubaciilHtra  are  : 

Sbarc*. 

R.  Haminnnd,  117,  RUhnptigale-atraft,  £.0 1 

C.  Comiali,  152,  B«lve<lfnMva'l.  S.E 1 

J.WUtdiMd,  Hoycut,  CtiMvh  Euil     I 

7.  Towenoo.  F.C.8..  1,  E'urtlaud-ioad,  Kiubary  PktIc...     1 

W.  BIuKham,  C.E..  7.  Iludford-iilai.*,  W.C 1 

H.  Liuidster,  117,  BiahoiiBtoi^la'atreul,  K,C, 1 

a  Mana,  12,  Woburii  idiu-. ,  W.C 1 

Thara  aha)]  not  be  leia  than  iIiim  nor  uiot«  tlian  aoven  Diraotora, 
Qiialiflcatiua :  £260  aiock.  The  holdeta  of  ih«  fouudeis'  aliaiv»  will 
b*  sntitlril  to  elect  tha  DitecLore,  and  llii;  HoUPic-Ui-nciiwo  Elccliic 
Li|^>t  Supply  Uoui)Hiiy  wiU  aUo  b«  cutilUd  to  be  tvprewutcd  on  tli« 
Bowd.  H«iiuin«ntioii ;  £500  and  onv  tanth  ol  net  [>raKtsan«r7  par 
CMt  dJiidend. 

B«utb    or   BaslAitd    Houao-io-Henaa    BUeErlellj    Campoar, 

XJaU*d.— R«Ki>ltrcd  br  SluiiLjliltr  and  Ua>,  18.  Aiis[iufriKl<i,  B.C., 
will)  ■  c-aj'ital  uf  1)100. 000  111  £&  iihurc>t!.    Tha  xiiW'nliTS  uud  iiirau};>.'- 

mrata  for  niaiia^^nrntiut  ^r«  id^nti&al  with  tha  i>r«i?edin^  ^^omjiany. 

WaMan   Haaa»-t«-Botu«  ElMtri«lty  Compan)'.  Llnltad.   - 

Ka^utered  bv  KlaugliL^r  and  May,  18,  AiuttiufriArj,  KC,  with  a 
cafnul  of  £100,000,  jii  £S  nhano.  Th"  auhmniHra  and  ainnginioola 
for  niiiiaf^inNit  arc  idfiitira]  with  thr  prccciiing  coni|iaiiic«, 

TvrksUr*  B«n»«-W-Baiia«  Kloetrlclty  ConnMaj.  Umlt«4.  ~ 

Kasiatvtcd  by  t^Uii^ihtif  and  May,  18.  Auitiuffura,  E,V.,  with  a 
oa^uial  vf  £100,000  ni  £S  Kharw.  The  <iili»i-rili*r«  »«(!  arrftiigonianta 
for  management  »m  jilantic*!  with  lh->  pi\*'-'>diiig  oAinpuiiea. 

MKOAlMKar  Hatis«-t«-H«iiaa  KlMicrlcttr  C«iii9attt]F.  **—"**  — 

KagiateiLvl  liy  .SliiiKlii.tr  ami  ilay.  IX,  AiiHlinfriira,  l^^C.  witb  a 
Ott|iil«il  of  £tUO,000  in  £6  ahntaii.  The  lubicnbeni  aiid  itnanj^otAHiita 
fM  Pianatttfflant  ace  identical  with  iho  almrc  ctim|)iuiiM. 

liWUtiA    BouBo-w-BouM  Kt««trlolty   OffB>p*By,  Umlt*^— 

tUgitUiod  by  Sl*u^ht<-r  and  May.  18,  Auatinfiiarn,  K.C.,  wilh  a 
eapalal  of  £100,000  in  £b  t\iAn».  Tha  aubscribarn  and  arranf;einenu 
for  mana^Dipnt  arq  identical  with  tha  above  compani"*. 

iv«it&«n  B*ua«>io-Boiiaa   ElMitrlBttT  CoMpaajr,    Iilmttri  — 

Kej^^torwl  by  SUuglitcr  ami  M«y.  18,  Auitinlnan.  E.U.,  wiUl  a 
oapttal  of  ^100.000  ill  £5  ^iharni.  Th'  Mibicriheri  and  arrangementa 
foi  uiAUigMiieBt  arc  idaucical  with  tli«  aboTa  comtauiai. 


g»dttlrt    B»aM-l»-BaaM   ElMtilaltr  Cobpabt.  LindUd.— 

Kflgiatnvd  by  .'^Uiif^^iii-r  ind  May,  IB.  .^uxtiiifnari.  l^.C.  ivith  a 
capital  ol  £100,000  in  £5  iihaiiu.  Thv  nubiLribers  and  3rrau|{aiii(Uta 
for  RiaDa£Pin*nt  am  iitcntiul  with  the  aliovo  ivnipaniea. 

KlngatOD  npoa-HoD    Kloetrlo    Usktlns    u>d   Snpply    Oaok- 

p*ay.  LLinltod.— Baglatand  by  ¥,  It,  Hom,  the  Outtr  Tompla, 
Straul,  W.C.  with  a  c*piul  •>(  £1,000  in  £1  «haic».  Olyaet :  to 
Mlabliih  at  Kitiftaton  iipon-Hiill  an  olMrtrio  light  oompuiy.  lUgia- 
tcK<l  withuut  iLrii'-luH  «f  aasociation. 

ScLotb'i   Uootr»-Hodl«ftl    AppBTktiu   ConipBBj,    LlBUtad.— 

KoKiialrrrd  by  Dinvll  and  G"..  Fiiubury-ohaiubcn,  R.U.,  with  a 
ca|nt«l  of  £10.000  in  £t  sharis.  Ohjmt :  to  carry  nu  all  the  hilal- 
ncMea  hitiicito   carrie<t  on  l>v  0.    A.  Svhoth,  of  B<4(t«a-nMd,  for 

niiLniifac tilting  vlaclro-medicaf  ami  iwictitilic  iixlrumanto.  and  alao 
tb>i   tn*niifartutK  of  Tnadical  and  xurgical  in■tI1)m>^ntJ.     i{«Kiitore'l 

withiiiit  uriiclpK  nfktsnniatiiin. 

Menlsr  Talagroph  uid  XlMtrlo  ConatraoUoB  Comptuir. 
Limited. — KeKiitetnl  bv  Newuisii.  Ilayi.  and  Co.,  31,  Alwtiiirch- 
lojK',  K.C,.  wi3i  a  atmCai  at  £300,000  ia  £10  aharca.  Object:  to 
carry  on,  iis  |iriufi|Kilii  '<t  nffntU,  the  liuttiuvaa  of  alo«trician*t  la'e- 
f^dpii  4'U);io**<(H  "ud  i^uiitriKlori,  lubiiiarini*  and  tatnt^ntph  inatrumont 
tiiiniiiii<:C.ur«n,  I'tn. ,  and  for  tho  piirpatfi>  to  k^iiira  Isnila.  worltf,  pm- 
jitTty,  and  proniuud  wliuraver  L't>iiv<.>uiHUt.  aii<l   th8   luaohiiivcy  and 

Iiutont  riiililxlwlunxinH  loW.  T.  HptileynTeleitrapti  Wotk*CoiU|>aay. 
>imitcd,   anil    thv  (coodwill,    proixnty,  au'l  ollitr  rfghta  couiiactodj 
thnrtwith  ;  to  carry  on  ibc  hiuinow  of  an  eloctrio  liffnC  cotnpany  tKi 
all  iU  branche*,  aad  is  patti«ular  to  erevt  any  worica  m|u{ait«  for  th« 
huHineaaof  tha   Coiojiaiiy  wherever   oijx-lieEit  anJ  cosveni^Dt.     The 
fimt  aitbwriber*  an ; 

Shatci. 

F.  Newton,  16,  King  Winiam-atroet.  B.C. 1 

W.  Ifay\  Si.  Abchurtb  lane,  E.C ..      1 

H.  lA.<schur,  6,  Clomcril*a  laui.-,  K.G, I 

Limit.  Ueneral  girJ.  Stokv^,  K.CB.,  nood  R«aC,  Kaywarda  Haath  1 
.1.  Cedjff,  M.D.,  I.  Old  Palaoa-yarl,  Wostmiinlflr   , I 

G.  Baii'd,  C.E.,  Tfavollort"  Club.  Pall-mall  1 

The  Hun.  H.  S.  Littletou,  2^.  Kntlatid-galc.  S.Vf 1 

Tla-re  ahall  not  lie  lra»  than  three  nor  more  than  niiio  Diroolorit.  Tlia 
lint  10  Iw  (]-]>iiinted  by  th<-  wlMcribor*  tn  Ihi'  iiiemoiaiidnin  of  aMOcia- 
lion.  Ijonlitiiation,  6o  iharvs,  RamuBorition  :  £2  COO,  aiail  furlhar 
£150  for  nrety  1  {n-r  cent,  of  diTMend  over  10  p-r  caiiL 

Otitll  TvlBpbmw  CompaiBr.  Llmlttfd.— R«K)<itered  hv  Rlanjchler 
and  May.  IS,  Aiutiufriars,  E.'J.,  with  a  tipital  ol  £260,000  iu  fio 
nhsrcn.  Object :  to  rarry  into  i?lT*<:t  bii  agrHiriiieut  made  Iwlwccn 
Vf.  A.  Pittciiaii  ati'I  the  Chill  T<]le[>hi>n»  Com|Niny,  Limited,  and  to 
purcha»,  iicQiiire,  conHtmct,  ei|ui|i,  lusintAtn  and  woA  any  linu  of 
talegraph,  tnlr.phona*  or  othi^r  intitns  of  eoniiiinnioatioii  in  Chili  ati'I 
the  at^oininj;  conntnaa,  am!  goiivrally  torany  uu  lh«  biisiu'saof  a 
tckjcraph.  t«lephona  and  elwitric  lij(ht  roiripany.  The  Ural  inb- 
icribera  are ;  flhaita. 

W.  C.  SlaughU-T,  IQ,  Aiutiafrtare,  E.C 1 

W.  A.  httnian.  7,  St.  HtUn'iKardena.  8.W 1 

H,  Mann,  12,  Woburii  plB«,  W.C 1 

K.  BolCer,31,  Ampton  atreet,  W.U I 

E.  Onega,  Mortand  Cottap,  Brointey    1 

J.  B.  Carter,  2,  Hlcolea-road.  Uavoratook-hill 1 

H.  L.  Cole,  14,  Kliig'n  Ann-yard,  E.C 1 

Thorn  ihall  not  ho  h-u  than  three  noi  more  than  aercn  Dlraeton. 
Till  lirHt  tn  he  aptNiinIrd  by  thu  KiihuiilierH  to  the  meuioraniluiu  of 
awociation.  QllaliflraliaTi  :  £t,000  ntnrk.  Kamuueratii'U  tu  tie 
ilcteiniineil  in  general  mealing. 

r*rB  TbIbp&odb  CenpsBy.  UmlMd.— Bcgiitend  by  ^Uuichtar 
aud  May,  18.  AMIlaIlIlilL(^    K.C.,   nith  u  capiul  of  SlW.QOO  ii<  £& 

iharTS,      Objix't ;   to  carry  into  all'ect  an    agiv«tilOlit  niade  between  W, 

A.  PittiiuD  aud  tbu  Peru  Teleplionc  Company,  LimJtad,  to  ■o^nini 
any  linen  of  telegraplu  and  irie^MiiM  Ib  Peru.  The  flnt  aubecnlMn^ 
art  :  Sharaa. 

J.  I).  PaMwn,  3,  OakleiRh-roBd.  8onthg4le 1 

tl.  K   VTarner,  UMclicrolt,  Atn-atliatn   .. 1 

W.  A-  I'ittuian,  7,  St.  Ilck>n'»  gardeua,  S.W 1 

H.  Mann,  12.  Wobnra-place,  W.C 1 

W,  Ca|.el  Slanghtcr.  IB,  AualiBfrian,  K.OL  1 

W.  May.  18,  AiiHiiifriani,  K.V. 1 

S.  E.  Pratt,  18,  Auatinfriara.  E.C 1 

Tbure  ahall  not  be  lea*  tbao  thrae  nor  mora  tbaa  aeron  DiiwMn. ' 
(jnaEiRoation,  £1,000  itock.  Hanunaration  to  badeurmliied  ingaiaaral 
iiiMting. 


CITY    NOTES. 


BrBtUlBo  Suboimrlna  Telagrapli  C«B>pBnr.~Tha  i«c«ipu  for 

the  week  cndoii  July  5  aiinMi[H<-il  In  £4,0ti8. 

GroBt  NflttlwrB  Tatccrmph  CeauaBoy.— Thn  traffic  nteei[<ta  of 
this  Lumiiauy  foi  thi-  tuuiith  ol  Jiiti*  aii>uuiut«d  to  £22,600. 

H»tlaaBl  T«)«phMM  Cobvabt,  Llattvd.— The  n:giat«r«d  ottOMj 
ol  thi*  L'omp*ny  hato  Wcu  lomoi'&l  10  Uifoi-i  Mort,  Cannoil-ttrMIt, 
London,  K.C. 

TBlagrBpk  GMHtrostlMi  Bad  MbUUbbbb—  Oaa^Maiy.  LI  lalfd. 
An  intcriu  diridea-l  of  Ua.  per  abart  haa  baan  declared  by  thia  Coib- 
paay,  payable  .Fnly  16. 

BdlBOB  BBid   Biri«  ValMal   BwMrto   Light   Oefspanj.— Tba^ 

DirvcCvta  vi  thu  Coiii|«uy  have,   lubjcrl  (•'  aulil.  4'^id?-!  t"  recom- 
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mnud  n  iJiitJ-.-utl  of  7  jw  ivat,  tw  tha  ynr  umliug -Inne  90,  on  ilir 
"  A  "  shaiM,  AU<I  II  riirtlii'r  ili>tii1»itioii  ot  $  i>nr  M>iit.  «Kainiil  an'ntr* 

of  i!iiiiinlnlivii  [n-i'fiTriit.ul  iltviili'inl  nu  i  li'n*  «li»«n. 

Cuba SnbBiBnne  Talovrapk  CainDaar.-Tli>>  exlimatcd  ivntii^- 
vt  tilts  l>ini|iaiiy  Cm  .lime  ui'ri'  iS.iOO.  M  i^omiitml  nliti  £3.027. 
The  r^c.ii|il.s  f.ir  MjihIi.  i-sliiioilcil  al  £4,600.  finlim-nl  i!4,M0. 

W«aE  C«*at  or  Amorlea  Talniraph  Cttmpiuir.— Ttic  nirn'tnr!>  it 
tliii  Lumiiay  buv<^  ili'.]kiT<l  an  t'lt'riini  iliTuirinl  »[  b.  iht  ihurr,  tax 
flw,  id  i«*t>p!,'l  of  llir  tlM  hall  "f  laSi),  p»)-*l>l'-  on  iLr  18tli  mit. 

WaMom   and    BrultUM   Tvlasvapli    Cnaptmy,    LlmltAd^ — 

Th"  «r'H|i1.s  for  111!'  w.'.'lv  I'lult'ii  .litly  fi,  ufl'T  t  win  cling  Ihp 
linii  t>r  ihrifrrm  re'iiijiii  [.ajuhli-  In  tint  Tjcitiilnti  rtiiiinn-IInhlifln 
Ti'tripaiili  0'mi|unVr  Iji'iiii'wl,  ihm^>'  C2,T{11. 

B**Mm    TfilacTBwb  Conpoajr,  UoilMd,— Tlil>   CMiipany    an- 

noiiiii'i^  tlinl,  Kiil'li-i'l  1"  fh<-  I'iikI  un-lit,  tlip  iii:rn(iiil."  ^iimv,  .iflci 
l"laciipj{  ■1ii.nr  Clin.OOQ  l"  >i'>-'i'Vo  linni,  :i  iKiimicx  nvaiUlile  nulliini'iil 
U)  poy  tlif-  livii)  .iJviitoTvl  o(  Sk,  p^r  sliari-.,  I>«.i8g  aI  tlto  mU-  at  6  per 
i>elit.  [ifir  noiriin  m  [1ii>  iiri>ri^>iii^>i  h1iiii>~<,  ii-if.  iuomiiu  tKx,  aliil  n  Itiul 
|iayii»<nt  (it  &.  61.  ]>er  <liBrp,  witli  a  liciinik  nl  Jk.  iht  xhiiru,  Imtli  five 
ol  iiif'jwe  U*.  on  the  (jtiliiiarj-  ilmn'^,  maVitiK.  >Hlli  pn-vioiw  yny- 
1lll:llI^  on  wctmiit,  *  1«Lil  iliUritmlinii  ><(  6i  pT  o'llt,  nil  ttiiwr  nhnrcs 
W  thf  y*ui  PuUtil  Mati^h  J1,  1886. 

Cr^atpMa  and  C9„  LUalt«d.— Fir^l  rvjjurt  u[  lliir  Diiviiutn,  iire- 
*niil-il  »1  lli»  «iiuii.il  y-n.'ijil  iii.^iiliKi;  o(  tlio  ill  HI' villi  lie  I'M  al  Iht'  City 
TeriiiiiiiiH  H'tt'-I,  Caiiiiiiiiiii>Hii.  .,»  Tliiiivliky,  tlii-  lllli  lutr.  Tlie 
Dii'irctoi-H  liavi.'  {iIi-aHiii'''  ill  siitiiiiiliLiiK  lu  ihf  Nliiiiv1iij1>l.-r«  rite  iu»*i)m- 
[>a)ij'il1[j  liMt  aiiiniHl  <<[Lktviiii^iit  111  uvmiigii  uul  l>a)uti(.-r-'KhrH,  iiijuIp 
111)  tu  Marcli  21  liut.  TbisOfvuiinL  iurlinlria  m-nnl  of  thr  IxiMiira.-k 
ilon«  (luring  llie  [wrioil  "f  four  iniiiilliHiirifii  In  thn  rnniiatioii  »f  tlin 
Coiii|iaiiy,  a  (n-ii'.wl  vfU"ii  elprlrifiil  wort  Kniii-mlly  wjw  iii>t  liri»l(,  an'l 
wticii,  iDoti-ovor.  tin'  atl.iitioii  iiftlii-  ]>ri-i|>iiRliirs  wm  (i-!C7ii|nnJ  lit  th* 
mif(i)l(«ti'>iM  fur  llii'  tumiliiiii  ■<(  Ihi-  <.".iiiijuii!y.  Nnfw-illniUiniiiij; 
tliU  dliawtiiu'k,  ami  llii-  lii>-L  rlul  tlif  IviipIh.  oMli*  iiK'r<iit>nli'.i|iir^l  w*m 
only  lirj^iiiiiii);   In    In'    fell    iliifilij;  l.lli?  lilianriiil  j'ciir  i'rtTH|iri«'i|  ill  Uir 

iLi'ixiiiiiit,  it  tK  ^.llL^(ll■■lllry  to  Tii|M>Tt  iImI  tlir  ii«l  |irolit)i  uv  la 
ojitw*  ■>('  \]tv  aviTat;c>  ol'  (Ii«  pii-vii'iw  i-in  )rc4ra,  arnl  *liiilt  ol  lliv  pay- 
niriiC  of  iHn.li'iiilii  Im^IIi  du  [hv  ■•rvti'rri'.l  niiil  otilinnty  >tiar<^.  Alwr 
]>aY<i>i''>':  of  till  iiit'*Hm  ili\-l>li<i|[|  in  .lanvmry  lft-(,  aiii)  pmviiliiig  for 
vciiilorn' iiitcrMl  nnil  ntlinr  riiyniPiiW  tilmwii  in  rlio  .inpniinm,  Ihi'Pc 
reinAinit  a  •iii'|>1i,ih  •)!  £o,<U3.  <h.  7>l..  u'liti'li  tin-  niiti.'lDrx  |ii'>i|iOse  t» 
ili4)>o«<-  of  as  fitllutv^ :  I.  T"  aari)  u>  u  Hit>|>«ii.«.'  ;t(Ti>iiiit  a  niiiii  nf 
£1,600  as  a  jiruviEiuii  fur  •luulil'ul  <WI>l«  ami  (iiniiii^'iticti;*.  2.  To 
ilao*  H  -.iini  i»l  £568  lo  a  rwwrvc  fund  Cot  pi|ii»!Lii»K  riilnro  •liviiji'u<l>. 
■|,  Tniicrlnri)  a  ilivi.lMdil  of  7  I*!  cf'iii  |n?f  ttiiniim  oii  tliii  iiri.il'i-T«ui.'*> 
ithanw.  4.  Ti>  jvty  cliti  Maiiri^iiig  1  llrvilorH  t.livii  Iik*h  i>I  £1.000. 
ai^vonUti);  t>' till!  iiltii'li^«  •>!' attuouli'Hi,  6.  IV  lUi^Iiire  a  ilividcii'l  uf 
6  pel'  cent,  iifi'  uiiiiiiiii  nil  lilt  onUunij  slures.  Tlic  sum  uf 
£4,694.  llg.  6il.  liijt!  Kiiit  v.vin^iuletl  ii)xiri  niilarf^rimriiL  ol'  llic  i^oilual 
CLcln»ri>vil,  and  (<>(  wliitinii <  lo  [lUiit  oiul  lixlili».  Tin-  wurk.i  ut" 
thin  r«ntL<'T»l  iiiiu^li  moti'  cHicacul  for  nononiipal  iiiBmit(i''liiri',  o-ml 
whelJ  till*  new  ullitiM,  wlju-li  um  iii  iviiir*''  of  i-Diutritcli'in,  airi  hihii- 
[ilotL-il,  miivli  tiiiii!  anil  i-xio'Iihi^  will  li*  uvimI  in  Ihi>  iiiaiiag'Hiiciit  of 
tlie  liuaiiiew.  CoiiCroctJi  for  UkIiIIii;;  liavii  Imtii  aKreoil  witli  thn 
Cor|!oraliciiifi  i»l  I'olkMtolio  niiil  Olirhmfunl,  ftiiil  onli-m  for  central 
atatiouv  foi  Mvenil  ^>ri>viiitiil  tniriia  aiv  I'reclii-ally  airaiieml  for. 
Till'  Coiiijiauy  iH  ii^i^ivinK  t\w  lipiiiifil  of  tliv  fj-mli  viart  wliich  liivu 
hncn  madf  in  clr-ctiit  liglilini,',  nti>l  llio  wutlciati?  i'0(i"i:i|iiHiilly  liimj-  ; 
tlii'n'  aiijwarB,  tlii'i'vttitr,  htci-j-  ivawii  to  aiiliMjiate  tlmt  tlin  iirsBuni 
J'^>a^  will  hn  .1  iiriwjHTiiiw  oiLe.  The  biwliiewi  ol  tlu>  iJoiuiiMiy  wiili 
tlv  AnslreliiLD  coIouiL^  iti  I'liiiiilL^  iui)nM.iiuu.  an  luuuli  w  lliat  tlu.- 
Cvmiiibiiy'B  agriiU),  Mnuin.  llftrriKon  aiiil  WliilTi'D,  Uiv«  raiitcstul 
tLal  adilitioiial  i:*|iitiil  may  l>(i  provi'lml  by  iiivaiu  of  a  ae[>»[»lu  toiu- 
|H>ny  to  nliiuli  tlit^y  wuuM  tlii<uiwlv«a  larjfrly  inru<K.-ril>e.  An  Auvtraliaii 
oompaDj  bad  iM<pi\litij{ly  been  n^nturwl,  anil  a  circular  on  lliia 
aiibject  wU!  Hburtly  Lw  lunvanluJ  to  iliu  liietiiliai'K  ol  iliia  L'i>m|ttuy. 
The  auillloni,  Mnui<>.  Uhik'bii  tlryi'L*  am)  t^iiii|nny  oiror  11ii!uiiii3U'm 
for  n 'election. 
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-ItfLV    1. 

10599l  Aa  tanproved  salvaa«(BCter.  William  tlatry  Oiiuisby, 
TimsUll,  and  Alfiu-i  l>3l<i<:<.',  t.lul'k-uliiU,  l-utli  iu  Stukf-uu- 
TrouL 

10597.  Iinproraattote  la  olc«trloat  apporatiu  for  UibtlaK  £«■■ 

tlilii)'  Josiiiii  OjUvvvM,  5,  !;UU/li-t'tiwl,    LcWatt-i . 

10600.  ImproTad  nwUiod  of  automaUo  alooUia  KtcBaUlag  oa 
railways.  Iliinry  ScliriU^  S:liultc9«-Vouci)(,  8,  Hr.  -lohivnuiV 
biiililiiigi,  Trmi'fc. 

10638>  iBBprvvcCBOata   In  olootro   paoumatlc   orgaaa.    Tlivnuu 

CUM1>,    20,    !il>atluiTII|rt<Ml-tillil>hll);H,    l.'lll'loit, 

10640.  Improvwaaata  la   •laouis   ars  laupa.     Tburaaa   PliiLij' 

Chruti>j>liai' Cnti)i)it'iii  iiiiil  Alli-.'rt  Kwiugcr,  II,  Hatli^li'KBnlvn, 

Loiiiluii. 

lO&ll.  ImprcrooMat*  la  Ui«  ooaatruoUoa  of  nndorgroaad 
aoBdtUta  for  olaetrio  aoadnotot*.  Williain  l^ntf^at  Umy. 
6,  Btcama  liiiUditt^ 

J  L  l,V  2. 

10647.  ImproTtfflonta  la  tu*  appUoaUoa  of  primary  battarlai 
aatf  •laetB«  notora  to  trloyoloa  aad  other  votoolpeiiai. 

.Idliii    .Slitiriii  mill    .liJiii  Vaiiirli.ni  .Slieriiii,  77,  1.'1ij.jiuc'>'Uih', 
Luniloii. 


tO&TS,   Improvomonta  la  eloctrlo  tnuiamlUara   for  talopbealo 

oommnnlnatlona.  lIiiill.itiuK- Arnuiiil  Niiuliaiim.SB,  Luiljpitf'- 
liill. 

lOtiM.  Improvomoaca  la  olooirlo  battorlM.  lltiiry  liarria  Laki-, 
AB,  HoiitliiiiiiiluL'lxiiMinfpi,  lx>ii'loi<.  t(1>arln»  AlWrt  HnitMy 
aiiil  Kilirin  Hrniy  lli-anti,  Uuitol  .Slat**.} 

lObSb.  XmprovoMOata  In  cleetrlo  battorlea.    Ilfiiry  Hams  Lakt-, 

1.S,  Si.iiiliiiiiiiii'iiiliiiil'liiiifn.  Liiiil.iii,     iCliiiili-.i  All'pil   llinwcy 
ariil  K-tiiiii  lli'iiiy  l''''*'ii.  i'ui'i-il  .Si.il''«.i 

1IX>99.  Apparntwa  Far  automatloally  regalatlaf  tb«  potential 
la  tb«  a*n4iu)tara  for  two  or  mora  tata  «t  otaetrleal 
laJnpt.  .Sx'iiii'iiv  Hriit1i<>M  mill  <.*ii.,  Litiiib'i|.28,  Si.Miliiiiiiiiuin- 
Uinlilinfv''.  l.i'iiiliiii.     (Si''ii)(<ii!i  [iiiil  Il.ilitki'.  I icriiiaiiy.) 

lOTOD.  Improvod  autonatlc  «loctrl«  cut-oat  Stanley  Cbarlo' 
Oitlilu'it  t-'iitnc,  24,  i^<>iii||aii'i|it»ii*l-«iM>i)|f^   Ii»iiiloii>    (Onm- 

Jllf-tr  HIil^fifKSltioll,) 

10?0a  ImproranoaU    la    laaalatora    for   atoetH«   tatlarlM. 

t^luliluy  ('liai!'*   (-'iitbliiMi   (.'iin-i.',  24.  S.->iiili!i'ii|il«iiilmiMiiij(v, 
Loiiilon.     (CVimplfi,.  ii|iecii|p»ti(iii. ; 

.lt'LV3, 

10730.   imtiTDvotnenta  la  tipt>aratus  tor  aleetrlc  altaalUas  Croia 

or  to   mialitg   «r   oth«r  omsvs.      II'tImtI    CIu'ikmiiiii    uud 
U.'l{'ii,iM  Kixt' '  <'li>'---i><iiii,  Miiri'liil  ll'i'iii?,  lUiCUj'Vi], 
10744.  An  improvod  proa«u  for  tb«  mannfMture  of  aiamonta 
(lor  oloetrle  incAndaauanoo  or  slow  tamps.     Krnitii  il~ 

I'ltv-L    ,'jil.     Mi'i  I,  -.trr.  1,     l,M|i.1i,ii,      (Al-t^Hi'lc-    -W    r»>lj-i:ili«ir, 
Fijim'i'.)     iCoi»|ili-te  -|ic-,'ili''iiio".) 

■Ii  i.vfl. 

10I30I.  Unprorenanta  la  ebMtrlo    Unipa.     Elriir)-    Ilqior,    47, 

Liiic.ilir't-inn-IJi'M',  L»i>il<iii. 
10(^11.   Imgropomonts  rolatlng  to  lantonu  for  eleotrlo  lampa. 

and  to  pustH   for  auw]>orllog  ttic  aomo,  and  for  almUar 

pttriiosoK.     UkIiji'iI   i'^hiiiiTl    Keen,   45.   S~>iii!iaii>plan  liiniil 

jii;;",  rtiiiibiii.     (t'um|ikli'  »i|"i'iik'atioa  j 

10821.  lTnt>rovoinoata  la  or  relntInK  to  alaoLrieal  apparatw 
purlly  for  onr.itlvc  pnrpoaoa  I'liirt'--  l>'ri<iil"n>'[i  Aiiil. 
Aii,  lii-li  II.iIIh.iii.   Mi.l.ili-.-\, 

108>2.  Improvod  appnrata*  for  oxtractinK  gold  and  allver  from 
cluir  or«B  by  oleccrlcol  anmlKaaatlon.  I'li'invu  IViLioti 
anil   Uilli'iiii   Kilwanl    Wydh,    20.   .Soiitliani|<l<iti  liuitiUnx*. 

fill  IK  toll. 

.Iri.i   ft, 

I087U.  Improvomenta  rolatist  to  oloatrie  tclopboaea.  UouaUl 
lt.11'111  .Moi'ir^iii,  45,  Si,iiiliiiiii|>i..ii  l.uil.liii^-,  l.iin.l  .n. 

lOSBi).  Improvanonta  la  th*  atootralytlD  prodaotlaa  of  kydro- 
cblorlto  of  aodlnm.     Hmilr   Mini''  llifiiiolytr  Aii>Lf«uU,   84, 

rloiiiliiiiiiiit.n.  i"ul.liti>;i,    l«ii'l.ili.      (I'inii|ili-I<.-  >.|»wili(i4ti')li.) 

.Iri.v  6, 

10890.  A  nflwOBd  Improved  nrm  orsupport  for  Inanlatora  aaod 
(or elactrlcnl  pnrpoica       rliili|i  W.lII't^,  217,  Lnliiiii.'r*mail, 

X.il,liL,V'  llifl,   \!i.|.ll.->'^, 

10897.  Improve meata  in  tho  motliodaof  dlatrtbuUngelootrlolty 
from  oontral  atatlona.  'riumox  I'.til.x  au.l  Iviiitiiml  .Srctt 
Ciini.n-i'.  KiVH,  i:<miiiitn-iul'H)*l,  WulvtiliiiMiiiton. 

10^^.  ImproT«n>«nt«  la  Boooadary  elaotne  maehlaaa.  Micluwl 
Villi  l>iiIii'o.Ui.-l>i>iivi.U)!y.  aii'l  Tlir  t!uiii[<iuiy  Allguiuufnu 
KI"hrhcitiiiK-OcMltii>~ltaft,  17,  l,tn.^<iir*-iniilir1iU,  Imudon. 


Sl'EOlPICATIONS  PUBLISHED 

loaa. 

ll&OS.  Elootrta  gaaeratara.     I'^kn  au-l  llaniott.     8il. 
11569    Secondary  battoriva,     [*ti-|)tir.    &1. 

1889. 

13$.  Electrieolly  llghtlaB,  Ae..  railway  Tafalolos.    11(1111111.     &]. 
89S.  rire  alarm.  AC.  tolegraph.     Il.il.^  ami  Otticn.    SI. 
7129.  Ar«  olootrlo  lamp*.     ll<j»i.'«.     ChI. 
7626.  Kloetrte  aro  lamp.     AloM-lc  OBil  Galopin.     8d. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Dt«ld«n<L 

ISPcb.    .. 
IS  Fob.    ,  , 
14  Nov 

1/2 
S/0 

itt/o 

U% 

>>*■«■ 

1*' 

12  July  ,,    . 
2  July 
tt  Nov.  

13/0 
610 

Nama. 


Au|}l»- American  ltruahS.Ii.  4 
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NOTES. 

Paris.— Ilic  [{t^iiloFKnl  ric  Stiuftlmiii'tt  nt  Pnm  U  Iiuiiig 
li{;tit«d  l>y  oleiinc  li^^ht.  The  Miitlvr^raiiiul  maiiiK  have 
ulieiuly  ht'oii  bir]  Ity  the  SociVt6  McriccI  Dciiicit,  Imt  the 
liimpfl  arc  not  yet  fixvi. 

The  Way  it  is  Worked.  -Thut^e  wlio  liavc  iMen 
witching  eveiitn  lur  lilt!  LihI.  luw  wtwk«  will  |iL-iilMlily  (iml 
Lbut  Olio  of  (inr  el«i!triuil  coiiU;rn|Nirjries  will  unw  develop 
quite  a  stronj;  tirttc  (fir  Hjirnijiie  itiot^ii';!*, 

Manicipal  ControL— 'IHia  Itiircuii  vt  i'uhl'tc  U[ihliri^, 
a  scpamte  liimich  iiriilor  the  iV|iartmoiit  of  l*nlilio  WorVs, 
ha«  Ihmiii  psUiMtBliod  in  rhtliiiloI|ibia  to  miitrol  tliu  city 
li;{htitii!.  and  licgaii  0[M!i-.ilionB  on  .tuly  1. 

The  Honolulu  Cable— Tim  AVt;»iiw/  /W  of  .Tiitiu  17 
stiui€3  tii:it  l,OijiJ,()Ofj.lolj,  have  Iwcii  Bnliecriliwl  for  llic  j^io- 
)xniC()  cnhlQ  lietwccii  Honolulu  ami  Sun  rrnnciHcn,  ninl  thnt 
tho  work  uf  laying  the  ci;tlile  will  lio  commencecl  within 
cigliteeu  inontli!' 

Volt&a  House.— The  cntU<^  in  tho  village  of  LaK&i- 
ti;iti  whpi'e  AleiiMin>(lrin  Vollii  •'|ii^Mt  tho  onninior  sml 
anUiniii  iuutilh«  fur  m)  many  yo;ifa,  jtiintning  tlm  iiivesLi^ipi' 
tiima  which  resnhi:il  in  tlie  ilis«)v«ry  i)f  ibt'  \oU)iEc  |iile. 
hoa  Iwcn  nccnrod  n^  piililic  jtro[ici'ty, 

Dnmbarton,  -At  ttio  meeting'  of  tho  Town  Council 
l.i»l  week,  it  H.ui  icmiticl  tn  ii  I'onnnittfie  to  L-tl«^  the 
necesKtry  8to|ts  to  ]nx'veiit  »n  elt-ctric  oompxiiy  fmai 
flliUiiniii^  jmwviA  fmni  tliu  Itoiml  ciC  Tnule  intitMlilcin;; 
electric  lij;ht  for  i«il>lic  uikI  {tHvate  imriKisCB. 

Watsr  sad  Light.— At  War»iw,  Inrlinim,  LTtS.,  n 
iiit:iiii)|tiiw  L'Oft.  <iintiii>ter  ;uii1  I'lOft  high  \^  (rt>e«tefl  for  tlif 
wster  workf.  An  iiri' li^tilini;  {iluut  is  run  in  coniiocLinii 
with  \h(s  waste  water  jHtwer  foi-  nlrcct  lif^htin^,  «nil  it  in 
int«i)(le'l  to  wM  nn  inctniiosrent  pliuit  lor  9»i].ply  of  iirivato 

hoitlKK. 

An  Electric  Railway  Trust,  —A  woveinonl  is  on 
f(M»t,itJH  rojiortcti,  u>  coitmili'lule  nil  llic  olectiic  sireot  luil- 
w;iyB  of  ATneric;i  intn  one  ^asmmtioit  in  tho  interest  of 
eWtric  t-4ilwa>  worVin;;  The  oi-^ni<iiai»n,  it  is  statcil, 
when  tlioi-ouj^hly  or>pifii!V!il,  will  tie  one  of  the  Klron;;oHt  in 
tlie  0011  ntry. 

Electric  Tramway  In  Paris.  —An  electric  Lnimwiiy 
LI  now  runninjj  bctwooti  the  AvoiiUfl  ilil  Ti'ocadvro  Station 
ul  the  Circular  ICaiiwiiy  mid  the  Trociul<'-tv>  oiitmnce  to  tho 
Kxhibition.  This  in  »  great  i:onvei(ieiioe  for  tonriuls  living 
near  Saint  l.amrc  Stotioii,  which  in  tho  tcriuiiiils  of  the 
Ceiiitiirc  linilwiiy. 

A  Striking  Electrolier, —Thei«  hang*  siuiictideil 
over  the  entrance  ^l  the  Chicago  oHico  of  llio  U.S.  Kx|>ri:H8 
I'onijttiiya  gnioefiilly  tii|iorin<^ -^oliEen  dragon,  aoniu  iTi  feet 
ill  length,  with  ii  ^^even-forkeil  toni;iio  diLrtinjj  from  iui 
widtiIy-<lietuEidc<I  jawA,  am)  lio&i'in;;  im  oach  l\p  a  16-c.|i. 
iiicaiidcHoetil  lanip. 

Westlnghouse  ConsolLdation. — It  ii  eurrently  re- 
portod,  says  the  Sirettirai  it'urtJ,  thut  there  is  a  uio\'enieiit 
on  foot  to  coaaolidatc  in  one  the  varioUB  VVostinghoinse 
electrical  interesiUi,  now  to  niimoroua,  and  to  call  the  new 
coi'jHinitJon  the  Weatiiighotise  Klttctrie  uud  Manuficluring 
Coni|juiiy.  i'l-elimiiiEU'y  HtcpH  with  ihia  end  in  view  have 
already  been  taken.  The  tmited  company  will  contixJ 
enormous  capital  and  plant 

Edlnlrarvh.— Ttw  Lord  I'rovost'ft  Committee  at  Eilin- 
liui'^h  liavii  decided  lu  rocoaimund  the  Council  tu  decUiis 


to  grant  tbo  tise  of  the  Bast  Monitcwe  for  the  pro])oc»l 
electrical  oxhiliition.  A  sniUiltIo  ftite,  however,  will  pro- 
lifthly  liic  NDOii  wlcctcd.  Sir  Tliomrui  (.'Inik,  llart.,  cx-Lotd 
I'rovmt,  han  accepted  the  nflicnnf  rrhainuati  oE  the  Executive 
Committee;  attd  at  a  meeting  hcM  on  WdincMlay  Mr.  S. 
Leo  Itnpty  wan  imaiiittioiisly  appointeil  (renemt  nuuioger. 

Wboloaale  Datunxo  to  tnsolntors.  — In  a  recent 
atitiiin  ;il  l.cc<l^  l>y  the  pait.il  iiuthnrities  a^innt  »ome  lads 
who  were  convicted  of  throwing  stonca  at  llio  i>orcoIain 
ininlatnis  .■»ltiichpd  t"  the  teleyraph-iifwt*'  in  (IcHciil-road, 
it  waa  otatoit  lliat  no  fewer  timii  .'>;10  inntiUUtrs  hml  liecil 
RinHviuuHly  broken  on  tliiM  line  since  iliine,  18H7.  It  kcoiha 
to  j»int  nut  mi  iiici'le[it;i1  ar1raiit-i<;e  in  lon^lli  nf  life  for 
iiii*iiliilrn4  of  .1  ninrc  niioKtriiaivc  colour  th;in  whil;o  iiorceUil). 

Autcmatir  Electric  ReadlBe:  Lamps. —The 
antottiiilii'  ot".l ric  light  for  railway  carriages  moiitionod  in 
our  i.x.iiic  of  Jtily  '•  in,  we  arc  iiifonnol,  the  invention  of 
Mci-irs,  IJnviosamlTourtcl.  The  miinitfiR-tiii'ci'Hare  MoMrif. 
.1.  K,  Sptisnolctti  and  ('ii>ok.-«,  (Irtldluwk  Works,  3Uii,  Gold- 
h,iwk  rond,  \V.  It  aflems  iJiwork  remarkaldy  well,  and  the 
Cii-eiit  \Vc3lorii  iCailway  are  urrAiiitiiig  to  try  it  in  their 
night  trains,  ;w  ws  helicve  other  railway  comi«uncB  Ftre 
iiIm)  dninf;. 

Dover.  -At  the  weekly  meeting  of  tlic  Dover  Town 
Council  on  Tne»day,  tho  i|iia<iiioii  tifclccLrio  light  wii«  Ojpun 
raiMxI.  Tho  town  clerk  said  that  in  li'SS  the  Council 
brought  forward  a  provi&ionAl  unlet'  to  hol<l  tbo  ^oiiiul, 
hut  they  fixmd  that  Uiey  cou1<l  not  ^ct  a  protiHional  oitlei* 
luileiu  ihcy  int^mleil  to  carry  out  the  work.  Coiuicillor 
Brown  luiid  that  they  found  itiat  £100,00(1  wouM  be  the 
coat  ot  i-arryin^  out  the  provisionid  indor  and  snjtplying 
clcrtrifity.  ,iiid  therefore  it  hint  lieou  abanddried. 

New  Sontb  Wales.— It  is  ntid  tJial  llio  agent  for  the 
Ciovoriintoiit  of  New  South  WuIok  mntle  u  contract  with  ii 
cr»»i|mtry  in  New  York  tor  the  supply  of  ]meumatie  motor? 
to  l»o  used  on  tlio  fttroct  railwaya  of  tlmt  colony.  It  seems 
Atranj^c  in  ihe  pre->ictit  tttate  nf  progreKi  of  electric  traction 
that  nurrolnnim  should  ho  Hcarching  for  pneumatic  engine* 
wliile  olcclrtc  nKitnrh  .n-e  lo  their  hand.  If  it.  i»  the  case  as 
Rtatcil,  we  think  it  would  lie  well  to  have  ii  little  light 
upon  I  bo  Miliject  iukI  to  Icartt  whether  the  contnicbi  were 
open. 

Coin-Feed  Tclopboue  Boxes.— The  application  ol 
the  "ilj'op  .1  penny  in  iht-  *\fA  principle  li:u<  hitherto 
fallen  ^hoit  of  direct  Itiiainos*  utility  to  the  ]iulilic  ;  it  u, 
however,  now  jiroj>o»e*l  tu  ntilisc  thin  metlux]  for  giving 
the  general  jiulitii;  tlti^  Iwnclit  of  the  lelophoite  at  ntreot 
corner*  itnd  railway  stitions.  AVith  «  closcty  fitting  ear- 
piet^c  and  a  liilie  Ihi  ajicak  into,  tlic  tele|>)imie  utxy  Lhiia  be 
availalde  for  all  coinciii  at  a  [leiuiy  a  time.  The  old 
proverb  slates  that  "It  in  the  jtcniiy-loif  lltat  {Hyili"  and 
the  adoption  of  the  iflen  may  prove  a  liiiaiictal  bii«cc«s  for 
the  coiii|c(nii». 

Meeting  in  Paris. —A  joint  meeting  of  the  Imtitutioii 
of  Kleclrical  Kngincei-s  mwl  the  .Soci-'-tt'-  InWi-natlonalo  de* 
Kk-ctiirienx  will  l)c  held  in  Paris  ut>  Kriday,  the  23nl 
AiiguMl,  to  lie  followed  on  subMequeiit  dayx  hy  excursions  to 
places  of  scientific  interest  round  Poi-iii.  As  it  ia  noooaBar>' 
incompleting  the  airangcmonts  that  the  council  of  the  In- 
stitution should  know  how  nuny  mamber*  will  probably 
attend,  in  intimation  Ui  that  elTect  nhotikl  l>e  addressetl  lu 
the  Sw^retary,  'I,  The  Sanctnary,  WeUmimti^t,  otior  Imfore 
next  Haturday,  the  20th  irmtinit.  A  pmgTAmmu  of  the 
meeting  u-ill  bt*  iuoed  to  thoM  uvmbeiv  aeiidiug  in  tbeii' 
namtxi  ati  piu-[>using  lu  alteiHl. 


Kon-IndnotlTe  TelephoDo  Wire. — In  order  to  over- 
come the  troiiMe  wlikti  ttiu  tjlcctric  cur  wirM  cause  to 
tetephonfiA,  Mr.  Henry  C-Amjtbell,  of  VVuverUy,  Mwsa- 
chuaetts,  has  ititrudueei]  u  wire  for  tolephone  purpofiaa  to 
obvLa.tc  iiiJitcliuti.  Tlie  wire  couEiBts  of  two  strands,  one 
eorered  iHlh  an  insulating  Diateriul,  tbo  other  a  copjier 
wire  with  the  same  covering.  Botli  of  these  wins  ore 
twiated  loosely  tOj^ftther,  and  at  the  same  time  are  Mpa- 
nitcd  by  ineai)«  of  a  cord,  which  ta  so  prepared  as  not  to  be 
affocted  by  the  weather.  The  wire  has  been  recently  test«d 
on  the  suae  ctobh  amiH  that  carry  the  current  fur  the 
atreet  electric  cars,  ntid  with  uniformly  satisfactory  resuita. 

VtiliBlnK  the  Water  Power. — The  (sYOurite  scheme 
of  icQagiiuti\'o  ^•;iciiti^ta  i^  thut  of  utiliaing  water  iiowev 
running  to  MTwto,  and  there  seeniB  nowadays  a  tendency  to 
turn  this  iden  into  practiuo.  SwitMrliiiid  has  not  been 
buhinilhand  in  such  schomeo  ;  and  in  Amen'cH,  we  learn 
that  at  Dailuth,  on  the  St  Loiiit,  a  scheme  is  beirif; 
organised  to  utilise  the  power  of  the  "  IJallcs  of  St  Louis," 
a  few  iiiilea  from  the  towri,  The  livcr  hero  falls  in  a 
series  of  caucudes  with  a  total  fall  of  Home  500  feet  It  is 
pruiKMod  U>  run  all  the  sti'eet  cars  in  Duluth,  drive  an  elec- 
trie  lighting  station,  and  supply  power  (or  motors,  from  a 
single  dam  at  the  cascades,  and  tbere  is  room  on  the  St 
I^nis  for  thirty  or  foity  of  HUch  dnins. 

UgbUos  of  the  London  Bridges. — ^The  Ijondon 
County  Conncil  held  ft  meeting  on  Tuesday  last,  at  which 
the  question  of  h'ghting  the  bridges  of  London  was  men- 
tioned. Alderman  A.  If.  Haggis  (chairman  of  the  High- 
ways Committee)  brought  up  the  report  ot  the  committee 
with  a  letter  from  the  fkian)  of  Trade  enclosing  copies  of 
provisional  orders  unth  regard  to  the  Electric  Lighting  Acts. 
The  letter  stated  that  the  committee  were  desirous  that 
the  public  bridges  vested  in  the  Council  should  Iw  included 
among  ulher  places  where  the  olectnc  light  coukl  be  intro- 
duced, hut  no  power  was  conferred  by  tlio  oixlcr  to  inter- 
fere with  any  portion  of  a  jrtiblic  bridge  other  than  the 
roadway  over  it     The  report  was  agreed  to. 

Patia  BonlevardB. — The  success  of  the  Thomeon- 
HoUHton  arc  lumps  on  the  grand  }joulevards  ot  Paris  ho* 
rifelMn  so  great  that  the  Piiris  Munici[ial  Council  are  con> 
lidering  the  ijuiMtion  of  lighting  the  stroets  round  the 
H6tel  de  Ville,  The  arc  lamps  on  the  boulerardit  certxinlj' 
are  a  very  brillitmt  sight,  and  are  neatly  and  artistically 
furnished,  in  true  accotiJance  with  Puisian  procedure. 
The  wires  are  all  underground,  and  the  arc  lampn  .ve 
mouated  oa  tall  posts  of  special  design,  each  planted  in  a 
small  oasts  or  ialet  down  the  centre  of  the  rood,  such  ag 
are  found  on  aomo  of  the  crowded  street  crossings  in 
London.  It  is  proposed  to  utilise  for  the  new  scheme  the 
engines  and  dyniimos  which  already  exist  iti  the  oellurs  of 
the  HAt«l  dc  Ville. 

The  Incoadesoent  Lamp  Patents.— We  have 
receired  the  following  notiHcation  from  Mr.  E.  Gftrclce, 
manager  and  secretary  of  the  Anglo-American  Brush 
Electric  Light  Corporation,  dated  9th  July,  1889  :  "  Bear 
Sir, — I  beg  to  notify  you  tbat«  under  the  arrangement  we 
bare  come  to  with  the  Edison-Swaa  United  Kloctric  Light 
Company,  we  discontinue  the  manufacture  of  Victoria 
incandescence  lamps  in  the  United  Kingdom.  With  regard 
to  the  Victoria  incandescence  lamps  now  Jn  use,  the  arrange- 
ment is  that  010"  customers  shall  not  be  disturbed  or  pro- 
vented  from  tising  luch  Lamps,  unless  the  Kdiaoa-Swan 
Com[)any  wish  to  replace  them  by  lamps  of  their  own  manu- 
facture, in  which  cue  they  shull  carry  out  the  subetitutioii 
without  charge  to  our  customers." 


Dundee  and  the  Electrio  Ligrht. — At  the  monthly 
meeting,'  of  the  Dundee  rolicc  Coramissinn  last  week  it  was 
niiwrted  that  three  compuiios  bad  intimated  their  intention 
to  apply  to  the  next  session  of  Parliament  for  proviBional 
orders  to  supply  the  city  with  the  electric  light.  It  was 
stated  that  the  Oaa  Commission  and  the  Town  Council  bad 
already  appointed  committees  to  consiiler  the  subject 
The  Gas  Ucmmisaion  was  the  local  authority  empowered 
to  deal  with  the  matter,  but,  on  the  suggestion  of  Mr.  l-iow, 
the  Police  Coramiaaion  uppoixited  a  committee  to  consider 
the  mibject,  and  if  necess;iry  co-operate  with  the  Gas  Com- 
mission, and  report  thereon.  In  answer  to  a  question,  the 
Clerk  said  that  Major  Marin<lin  had  recommended  the 
Board  of  Trade  not  to  allow  the  iviros  to  be  carried  over- 
head, but  to  insist  on  their  being  phiccd  underground. 

Provisional  Orders. — In  tbo  Iluusc  of  Commona,  on 
Monday,  in  reply  to  a  tiucetion  from  Sir  0.  Campbell  as  to 
the  electric  lighting  pro%'i«ional  orders,  Sir  M.  Hicks-Beach 
said  :  The  driift  provisional  onlera  have  been  in  all  coses 
HubmitUxl  to  the  local  authorities  in  the  metro|iolia,  includ- 
ing the  County  Council  for  London.  In  settling  the  final 
tenns  of  tlio«e  provisional  onlers  I  have  end  eavoured  aa  far 
fls  [fossiblt)  to  give  etTectto  iha  wiahosof  thoKe  local  authori- 
ties, but  it  has  not  been  possible  for  me  in  every  caw  to 
satisfy  uver>-  authority  ;w  regards  every  clause  of  the  orders. 
I  may  mcnlion  as  an  instance  that  some  of  the  clauses  in- 
sorted  at  the  instance  of  the  London  County  Council  are 
objected  to  liy  one  or  more  of  the  vestries.  I  have  very 
littlii  doubt  that  the  committee  to  whom  the  orders  have 
been  referred  will  lie  able  to  deal  satisfactorily  with  the 
few  objections  (^till  rcniaiiiiiig. 

The  Provisional  Orders  for  London. — The  Select 
(^jromittoo  of  the  House  of  Commons  to  whom  is  referred 
the  Bills  for  confirming  the  pi-ovittionai  orders  for  the 
electric  lighting  of  the  metropolis  met  again  ou  Wednesday, 
wild  conAi-nied  the  pioanddea  (which  were  jiraclicaJly 
unopposed)  of  all  the  remaining  orders  left  for 
their  consideiiiticn.  The  result  of  this  decision 
is  UiHt  the  whole  of  the  provisional  orders  which 
have  been  granted  by  the  Boan^  ot  Trade  have, 
without  exception,  now  received  the  conlirmattoD  of  the 
Houae  of  CommoiiB.  subject  to  such  clauses  as  the  com- 
miitev  may  deem  it  expedient  to  insert.  The  orders  thus 
conlirmed  are  the  three  ordert  of  the  KfetropoHtan  Electric 
Supply  Company  fur  the  lighting  of  South,  We«t  and  Mid 
London  i  the  House-to-llouai  Supply  order;  the  Netting 
Hill,  the  Kensington  end  Knightebridgo,  the  South 
Kensington,  the  St.  Martin's- in-the- Fie  Ids,  and  the  West- 
minster  and  liondon  Electric  Supply  orders. 

An  Bleetrio  Vote  Reoorder, — The  pUin  of  voting  in 
Asaemblies  l>y  means  of  the  electric  current,  and  ihus  avoid- 
ing the  time  lost  in  making  diviHions,  lias  been  before  the 
French  Chamber  of  Ueputioa,  and  a  rcix>rt  on  the  subject 
was  presented  by  M.  Montaut  last  November.  la  that 
report  the  adviwibility  of  employing  a  muchiiie  which  would 
indicate  not  only  the  total  votes  "poor"  or  "  centre  "a 
mouaurc — that  is  to  say,  the  "  ayes  "  and  "  noes  ' — but  also 
the  number  of  volnnUry  abstentions  from  voting,  as  diatinet 
from  the  numbers  of  absentees.  Such  an  apparatus  has 
boon  devised  by  M.  Le  Goazion.  On  every  desk  in 
front  of  a  member  ia  placed  a  smill  hoi  fitted  with  two 
handloH,  which  the  member  works  when  register- 
ing his  vote.  The  right  handle  registers  his  "aye,"  the  left 
his  "  no ,"  and  both  moved  simtiltanootlsly  indicate  his  abs- 
tention from  voting.  The  results  are  printed  by  means  of 
electromagnets  in  a  receiver,  and   are  visible  at  a  glaueo. 
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Froviaion  is  mmle  for  a  tnembor  to  recall  and  corroct  bis 
vote  (hiring  the  time  allowMl  for  the  purpose. 

Atmaxil  Exonrsion.— Oq  SatunUy  but  tlio  tmpioyiji 
of  the  l.iver|iot>l  Kleclric  Supply  Compnnj*,  Limited,  in  eon- 
junction  witli  those  of  Mossrs.  Callcnder  am)  Ca,  the  cnn- 
truelors  for  the  uticltirgi-oiiiid  mains,  hud  tlieir  miniiul 
exviiraitin,  their  doatniatioii  being  LUriduJiio.  The  lurty 
biul  very  pleasant  vrollie  in  the  ncighWurbood,  with  rowing 
and  other  itmiiHcmanU.  T\wy  iiftorwani*  mot  at  the  VVoat- 
miniter  Hotel  for  rliiincr.nnd  nt  the  conclusion  ihe  ceere- 
tary,  Mr.  B.  H.  Collinii,  propoitBd  a  toast  to  Jtessrs. 
Holmes  iukI  Vatiilrcy,  the  managing  dii'cctors,  which 
iras  heartily  received  by  the  company.  Uo  rofcried 
to  the  continued  progrees  of  the  ootnpaiiy'a  operii- 
tions,  this  year  forming  in  ronlity  an  epoeh  in  the  hintor)- 
of  the  company,  owing  to  the  large  miml>cr  of  stroeU  in 
Liverpool  now  provided  with  iindor^roiuid  muiiiH  from 
trhich  a  supply  of  electricity  is  available  in  the  sftine 
mitnner  -is  gag  is  supplied.  The  healths  of  "The  Worka 
Manager,  Mr.  A.  Clough,"  and  "The  Company's  Chiuf 
Eloctrieian,"  wore  also  onthuHiaiittcally  received.  Thn 
party  leLurncd  tUu  suno  cvoniog  after  having  spent  a  must 
enjoyable  day. 

An    Experleaoe  in  Electrical  ExcoQtion.—ThAt 

hijjh-tctimntt  cnrrenla  mil  rii>t  alw.iyfl  kill,  liut  will  act 
upon  tho  conBciouETios»  in  various  unknown  ways,  saorn^  an 
idea  which  grow«  iji  imjiortance  u  the  attempt  to  iatroduce 
execution  hy  clGctricity  cnntinuea  to  he  made.  Mr.  H.  M. 
Stevens,  of  Boston,  L^.S.,  has  just  pnicticalty  been  executed, 
and  docB  not  hcliovc  electricity  can  properly  execute  a 
criniiiutl.  He  utipped  while  examining  an  electric  ti>;hl 
plant,  threw  out  his  hands,  and  caught  the  bimfaes  of  a 
dynAmt>,  receiving  the  current  at  1,500  volt*.  Ho  was 
knocked  acnaelcsH,  drop^ied  ofT  by  hia  own  vrdght, 
and  had  two  doctors  at  work  on  hi«  body,  which  vnts 
cold,  ttilT,  and  puIaelcAs,  and  for  three  houra  he  remained 
iinconacious.  Thia,  ho  explains  now,  n-aa  because  tJie 
shock  oharged  him  and  he  was  "full  of  electricity,  and 
insulated."  An  attendant  auggetited  putting  him  to  earth 
on  damp  ground  to  let  the  charge  "niii  out,"  This  was 
done,  and  Mr.  Stevens  rapidly  recovered  and  returned  lo 
business,  though  he  ia  still  sensitive  whtHi  thunderstorm). 
■10  in  the  air.  The  idea  uema  to  be  that  the  effect  of  a 
shock  is  an  abnormal  charging  of  the  collular  [virt^  of  the 
hoijy  considered  as  condonaors,  and  that  the  ulTect  of  a 
d&figerous  nhock  might  bo  counteracted  by  immedialoly 
putting  tbo  subject  to  eailb  and  dischiirging  bim. 

Initial  Phae«  of  Blootrolysia, —According  to  the 
Chumnal  Soci*!ty'B  Jtmrnal,  M.  riltcchikolT  finds  when  a 
current  is  pasital  hetwecii  similar  metallic  electrodes 
imniorsed  in  a  sidt  of  the  same  raut&l,  oloctrolysis  takes 
place  whiilevcr  the  E.M,K  of  the  current,  but  if  the 
cathode  consiiiLsi  of  a  more  electropoaitivo  metal,  Ijppmann 
has  shown  that  electrolysis  reijuirea  a  certain  minimum 
K.M.F.  With  guld  and  zinc  electrodes  in  zinc  sulphitw, 
platinum  and  silver  in  silver  nitrate  or  chloride,  and 
platinum  and  copper  in  copjwr  sulphate  or  nitrate,  the 
minimum  KM.F.  rei)uired  is  practically  the  name  in  all 
casBs.  and  is  OOSG  of  the  RM.F.  of  a  Daniell  coll.  The 
minimum  _KM.F.  required  to  produce  visible  electrolysis 
under  the^o  eonditiotie  ia  within  cortoJn  limits  indopondeDt 
of  this  natui'e  o(  the  acid  in  the  salt,  the  concE-titra- 
tion  of  the  solutivn,  and  the  relative  heats  of  conibinatioii 
of  the  two  metnia,  and  their  G.M.F.  of  conbscL  It  in, 
bowever,  greatly  aflcctod  by  the  physical  condition  of  the 


surface  of  the  cathode.  The  phenomenon  is  conditioned 
by  the  relation  between  the  molecular  energy  at  the  sur- 
face of  the  cicrttodes,  or,  in  other  words,  by  the  roktion 
between  the  energy  re<"|iiircd  to  go]Nirate  n  molocules  of 
meliil  trom  the  surface  of  the  anode  and  that  liberated  by 
the  flupoaition  of  n  mnlcculoson  the  surface  of  the  cathode. 
The  differences  secm  to  bo  due  to  dtfTorcncos  between  the 
molecular  pressures  of  the  auperlicial  layer  of  the  anode 
and  the  superficial  hiyer  of  the  deposit  on  the  cathode,  ami 
may  alter  as  the  layei'  of  de[X)8ite(l  motal  on  the  cathode 
incroasea  in  thickne^ia. 

Eleotrioal  Commanlcatlon  with  Llght-VesselB. 

As  long  ago  as  Ko^ruary  22,  1887,  says  the  Tinifs,  a  com- 
Dnitte«  was  appointed  by  the  board  of  Trade  to  enquire 
into  and  report  on  the  desirability  of  eloctrical  communi- 
uLtion  iKitweon  light-vessels  and  the  shore,  with  the 
Kpncial  object  of  facilitating  t.ho  Miving  of  life  at  aea; 
whether  tho  system  should  be  extended  to  lighthouses,  and  in 
uther  wayt ;  and  whether  the  experience  gained  by  tho 
pri'scnt  cable  to  the  "SnnTt"  light-vcRael  hns  proved  of 
RUfFicient  value  to  justify  the  coat  The  committee  (of  which 
tho  I'jirl  of  Crawfonl  was  chairman)  have  presented  their 
second  and  linat  report,  which  is  now  published  as  a 
Parliamentary  paper.  Herein  they  sta.te  that  though  the 
ox|M!riments  caniml  on  for  the  last  four  or  five  years  show 
the  |)03sibility  of  DstaSlishing  electrical  commnnicalioil, 
they  remain  of  the  name  opinion  as  when  they  made  their 
former  report— that  the  exi>cnditure  involve*!  in  maintain- 
ing electrical  vommutiication  between  the  "Sunk"  light- 
sliip  and  the  shore  h  not  commeiisurat«  with  the  advantages 
gained,  and  they  therefore  recommend  its  diecontinuimee, 
and  that  the  system  should  not  be  extended  to  light- 
houses- They  arid  that  it  would,  as  a  general  nilc,  be 
iinadvisnblc  to  permit  lightahip»  which  may  be  electrically 
connected  with  the  shore  to  be  used  also  as  signal  stations 
for  commercial  jmrposos.  Sir  Edward  Birkbevk,  M.P., 
who  wiui  on  the  committee,  dissents  in  one  respect.  He  is 
strongly  of  opinion  that  a  much  more  extended  trial  of  the 
present  electrical  communication  with  the  "Sunk"  lixht- 
ship  sliould  bo  carried  out,  and  Lhat  for  a  further  period  of 
not  IcH)  than  five  years. 

Telephone  Vibrations  made  Tisible.— At  a  recent 

meeting  of  tho  PhyHiral  Society,  Berlin,  Ur.  Frohlich  made 
a  further  communication  tu  eonnoctioo  with  his  older 
re^ultles.1  exjieriaients  on  the  objective  demonstration  of 
tho  vibrations  of  a  telephone  disc,  in  order  to  deseribe  liis 
new  method  by  which  positive  resulte  hail  been  obtained. 
In  hi»  earlier  experiments  he  employed  monomotric  flameei 
and  endoavounHl  to  photograph  their  movement*  with  the 
help  of  «  rotating  niin'or;  now,  however,  he  attaches 
a  small  mirror  to  the  iron  plate  of  the  telephone,  and 
from  tbifl  tho  light  of  an  otectrio  lamp  is  reflect«d  on  to 
a  polygoiiul  rotating  mirror,  from  whi<:h  it  falU  upon  a 
screen.  The  vibrations  of  the  plate  were  thus  made 
visible  on  the  scieen,  and  since  each  side  of  the  poly- 
gotial  mirror  cast  Its  own  image,  when  the  mirror  was 
E'otated  the  curves  were  aeen  moriog  over  the  screen. 
The  more  rapidly  tho  mirror  was  rotat«d  the  alower  did 
the  curves  mAve  over  the  screen,  and  when  the  rotation 
was  OA  rapid  iii  the  vibration  of  the  plate,  the  curves 
became  statiouaiy  and  could  thus  be  exactly  observed 
and  drawn.  These  inminoiis  curves  eouLd  also  be 
phutographod.  The  speaker  had  employed  this 
method  in  a  series  of  roeoarohes  on  certain  electrical 
phenomena  which  might  inllue&co  tho  cilicioDcy  of  tbo 
telophoitc.    Thus  the  action  of  alternating  carrents,  of  eelf- 


44 


THE  ELECTRICAL  ENGINEER,  JULY  19.  1889. 


uction,  of  the  riite  iiiitl  (ull  of  the  current  on  making  arid 
Tireftking,  of  the  intrwUiction  of  cloclromagiiets,  ami  uf 
other  conditions,  were  studied  hy  miuins  of  the  alt«rtK) 
mode  of  viliralioii  of  the  telephone  pinte.  The8|«!aker  bad 
further  obtained  a  graphic  recorj  of  the  xihrations  of  the 
teIepboil«  platD  when  vowels  and  conitoniuitH  uro  sung  and 
spolcen  into  it.  Many  other  problems  inn)',  hy  the  above 
method,  be  brought  noitror  lo  thoir  solution. 

TIi«  0«rmaln  BAtt«ry.— Methods  innuin6r.ible  havo 
been  invented  for  the  imrposc  of  do|>olurieti)g  the  fluid  in 
a  buLtdry.     One  of  the  Utest  |iro[>ouiIe  k  thut  o(  M.  I'. 
Oermuin,  chief  of    the   tcloj^iph  Korvico  at    Capileiuki', 
Avayron,  Fiance,  who  uDipIu\'s  the  cellulose  of  the  cocoa- 
nut.     It  Ib  lifiht,  has  a  coUtditr  t«.\tur«,  dooa  not  douiy. 
^rOBisttJ  aciils,  and  is  very  a.bsor)>ent  of  litiuids  itiid  gait^. 
e  tiasiiss  stick  together  under  pressure,  at  tho  Raniti  time- 
ullowiti^  fi-ee  (KUBiige  to  the  tiquid.     The  uctiiul  timio  in  :■, 
plate  thiin  made  is  onl>'   ii  emaW   portion  of    the    touil 
ame,  and  thcso  {Jutes  olTor  a   low    resiiiltDiou  to   thu 
electric    current.     Fur    these   rouj^oiM,    und    uUo    ib    loiv 
jnice,   it    has    apjtoansd    prtiforablu    lu  uthur    nbaorbontit 
proimsed    for    use    iu    electric    iMttcriua.    Germain    hat- 
ics  of  the  tyiw  of   l-ecUnclir  colls  hflvo  bouii  tutsted 
tho    IVcnch  Society    for  iCn«oiinigflnient  of  Stioncu, 
In  this  Iwttory  ii  koIuMoii  of  chloi' -hydrute  of  amraouia 
in    abHorlwd    by   the    cellulose    of    the    f-onon  init.      Thin 
(Uxt«    furiiiii   :i  kind  of  nmtbrci'^,    which  is   applied   upuii 
Ii  hetl  composed  of  ^aiiM  of  itrtort  chiutioal  and  of  bioxidc. 
of    mancHncsc.      A     vitthoii     [thUi     is     jdiicod     in    the 
centre  <>(   thutie  }i;r.i)nH  and  coiinl-itutuH    oiii>    pole   of    the 
battery.     Two  pliitoa  of  xiiic  «iiiHiri»KoJ  ara  placed   ii^wn 
the  collido!«o  ;  thu  cxlvi'iur  pUUi  niiryirijj  the  Kucond  tui- 
minal  of  the  bitlUny.     Thw  whoUi  iti  phtceil  in  !i  wood  box, 
And  four  wud^a  <lia|Kj4ud  Iiutwcvn  thu  xinc  und  thu  cover 
of  the  Imx   pieffl  the-  ct;llulo«o  ngitiiml   the  bud  of  cm'hon. 
Ex|)orinienl«  in   vtirioiiri   Ulwratorioii   hiivo  shown  thai  the 
Ocrmiiin  battery  [inUri»v&  low  rapidly  ihitii  the  Ijecbnchc. 
Tho  K.M.F.  of  one  toll  ia  l-rt  to  1-G  volts,  and  one  of  these 
cells,  7iii.  lon^',  •lAiii.  wide,  und  SJiil  hi;;h,  bat,  boon  ablo  to 
^ivo    for  some  moments  u  current  of  two  :im|K;rcfl.     Tho 
battery  is  lbou;{ht  tu  present  several  important  udvaiitageb 
for  mnny  appliciitiotis. 

Atomic    Weight    of    Zlno.~t)r.   J.    II.  OhulHtonu, 

F.Ii.S.,  utid  Walter  [libhoit,  in  ii  ]Hi|>Gr  cnntribiitiod  to  thu 

Cbemiciil  Society,  observe  thiit  when  umul^anmtcd  zitio  is 

'  used  HB  anrfilc   in  u   xinc   «ulphiito   voltinietor,   tho   mot;tl 

„  diasolved   appears  to  )m  free   from   impurity.     This   tboy 

I  attribute  U>  (he  oWtrochemical  lelxtioiiK  between  itiiic  and 

'  it«  oi-diiiiiry   inipunlici),  the   lultcr  liciny   less   readily   at- 

;  Uiuked  than   thu  inuru  clcctro|iu«itivu  mebiil.     Itoaultii  nh- 

.'  titined  in  <liirctt>iit  voltitmotci-i>  with  tho  lamc  current  itbow 

a  very  close  :i;-i-eemt-iit,  and   tho  :iiith()rs  therefore  deter- 

miiieil   th(!  atomic   weij;ht  of  zinc  by  :ip[ilyii]g    Karoiluy 's 

'  law  of  olcLlioIysis,     For  this  pHrpuw  a  «ori«s  of  copitev, 

silver  and  Kinc  vulUtineterH  were  4ri-iiiit;ud  in  n  »lnijdccir- 

tiut,  uikI  lliu  ipl^tntity  of  xinc  diMtoIvcd  wan  cutipparct)  with 

Lho  voijfht.^  of  dtf|HMito(I  silver  and  cop|tcr.     Tho  i-osults  of 

five  cxpciimrntM    iti;  ^iveii,  but  an  twu  ^iic  voltameters 

were  umployi:d  in  iMi-h,  the  ilata  atVurd   ten  cuin[iari-itii[ia  of 

the  e({iiivu1  nt^ol  itilvcr  und  ziiic,  and  vi^ht  compuiisous  of 

those  of  iHiJc  and  co|i|H)r.    The  mean  ratio  of  thDor|iiivateiitK 

uf  silver  diid  .inc  in  3-2iW   '  O-OOOOl*.      Tiiking  thu  atomic 

weight  of  KiUci  .w  107 -D^,  thii4  ratio  ^ives  l^rrll  lis  tho  atomic 

weight  of  ^linc.     If  silver  U  ttken  ua  107'(3ti,  sine  =  ti5-:!D. 

The  cup]«i    Kiilphatv   voltametor  Ja  not  ao  acQUr;ito  at  tho 

Jlverone,  owin;;  l4i  the  wivciit  actiini  of  thu  sulution  on 


copiwr.  But  by  keeping  the  denaity  of  the  current  within 
cortain  limits,  this  action  am  be  miuleexiiymely  small.  -Still 
the  ratio /in :  Cupiven  by  theex[ieriment8(  1  0322)  JH  pi-obably 
rather  hJijher  than  it  ounht  to  be.  There  is  also  uncertainty 
as  to  the  atomic  weight  of  enpjxir,  but  the  authora  have 
used  W.  N.  Shaw's  value,  fi.l'.'iS.  This  give*  63-3S  x  I  -0322 
^  65*37  a»  tho  atomic  weight  of  «iiic.  Tho  two  compari- 
soiiB  indicate  t>-'>'3  a«  being  very  near  the  tme  value.  This 
IK  higher  than  the  rBsfill^  obtained  in  recent  yours  by 
Marigtiac,  Baubigny,  ^forw,  and  Burton,  but  lower  than 
that  ;;iven  by  fteynotdn  and  lUmsay. 

lafe  of  Aro  Ught  C&rboii8.^Aii  interesting  tbeais 
tin  tho  length  of  life  of  ait  light  carbons  is  contributed  to 
llio  ori;aii  of  the  C'wuoll  University  by  Louis  D.  Mar]<!i,  of 
which  the  following  ia  an  abstract :  "  Although  in  all  pro- 
liability  a  groat  uuiuuiit  of  work  bus  been  done  tiiK>n  the 
Hiibjcit,  tlic  publication  of  J'l.ut',  concuniiii^  the  modes  of 
manufacture,  the  laW8  of  landlu-powei.  life  and   elliciency 
of  iircli^ht  catboiia  hua,  until  recently,  Iweii  very  limited  in 
extern.  .\  few  fact^,  honitoforc.  iiiii»ublifihe<l, may  tbi-ow  some 
light  un  thii<inLiKirt;i.ntNid>joct.  Thoipie^tioii  ha»  1>eeiBa»(ked 
ill  what  munner  ami  Ut  what  extent  the  ■si/,o  of  the  carbon 
all'ocU)  the  rcsiilla  in  a   cmranb  of  j^voii  strength,  cover- 
ing,  of  course,   in  the  gouoral  ijuositioii  ol    conductivity, 
thu    all-iRi))oi't;mt  riuults   of    light  and   life.     The    con- 
i:lii:*ioti   i*  now  drawn  from   a  miikitnde   of    cx|iorinientii 
Lbat.  with  cirliuim  uf  llic  saniu  nunufacture  and  ty^ie  thf. 
lijr   I'J    the  mri»'«    prtrio*    direcili/    witk    tfc(    Hiamrlrr    attd 
ini'rri.Hif  -uiih  >u  f'>i.'Utii<t.    Thu?  the  life  of  a  liu.  13riuh 
carbon     haviiij^    iin   iteuial    diameter    of    -'JKIiio.     and    a 
resistance  of    OGI   ohm   is,  according  to  test,  2616  hours. 
Accoidius    l*    t.he    law   ubnve    atateil  tho  life  of    a   tlvc- 
eighths    inch    liruqh    carbon    having    an  actual  diame'or 
of  -lil^in,   and  :i   I'csiKtance  of    -073/)  ohm    wuul'l  be  by 
calculation   13-02   buui-s.     When  put  to  lest,   Lhi.i  uarboii 
burned  lA-fi-l  houii*.     Many  other  exarapleM  might  Im«  given 
huic,  but,  lack  uf  Hjiaco  jireveiit^.     In   the  law  staled  above 
it  is  undci'stood    that  the    rulation  holds  true  only  when 
tho    cnn-enl    ain)    thu    diU'ereace    of    poteiititl    between 
the    leiiuiiiaU    of    the    lump    are    kept    coiiHt-tiiL    in  all 
cawii.      Tlioao     sy-iitoms      in      which     a      tniall     cuneiil 
and    a    lojig  a|-u  are  iisoil   aru  cuiKudored  an  hi^h-toiisiori 
systems,  and  tho«e  iu  which  a  large  cuiient  and  a  i^bort 
arc  are  uitetl    ^la  low-tension  !«ystoms.     It  h>is  been  found 
that,  gutieiitlly  sjMjakiiig,  a  mouliIe<l  carbon   is  sujierioi'  for 
hi^h  tension  and  a  forcoil  cirbon   for  low-tension   systems. 
Koicoil  carhoiia  arc  nudu  by  pics»ing   tho  m.i.-»  tlnuu;;h  a 
die     of    gtvuii    si^e,    alter    tho    fashion    of    *si|Uirting' 
load     pijiu.        The     following     tignruH    KiHjak     for    thciii- 
sulvus  :    Tests  of  elliciency — High  tension  :    l'n\.   nioukbal 
eitrl>uti,  elliciency    \\1\  ;    Ain.    foixxid     ciubori,    enicicncy 
6'tSil.      Low    tension ;    ^in.   moulded     carbon,    ellicieiicy 
9'32 ;      iin.     forced    carbon,     olficioncy     ll'OV       Frjui 
the     ca>td1u-[iowui'    and     elliciency    te^ts    of   Larbons,     it 
has  been  ilctenniiicd  that  the  elliciency  of  a  t:o|ii]cr-pUtml 
carbon  is  exactly  the  saniu   iia  that  iif  an  iniplalcd  carbon 
of  tho  same  diameter,  although  the  life  of  (be  former  be 
fluni  50  t,»  -10  pur  cenL  longer  than  the.  latter" 

London  And  tbe  Electric  Light.  -The  following 
letter,  dated  Hth  inst.,  hits  Ijooii  ^ont  liy  Mr.  Mark  it  .ludgo 
to  the  editor  uf  the  Mdvii'ititini,  ami  in,  woiiby  of  )(|iecial 
atteiitiuti  as  regards  the  nucessily  fur  provi-sion  of  .tudiiiug 
Lho  accounts  of  electric  comjKtniu.s:  "  Sir,  — Kirit  |jill4  for 
conliroiing  provisional  ordoi-s  uu'lcr  thu  Elccu'ic  Lighting 
Acta,  as  itiiixHiiiceil  by  Sir  Miohael  Uicks-lieach,  president 
of  lho  Board  of  Trade,  were  I'fiad  m  TecoiiiJ  time  liiat  iiigbl. 
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Those  Bills  give  powers  bo  various  wmfHiniutt  in  tliu  followiii); 
motTO|)"ltUii  (iUtricts :  Cholsea,  St.  Oewxe'".  Hiniovor- 
Mjiiaro,  St,  James's,  Wtistminstcrrnevkeinvell,  St  Mariiii's, 
l/iLm))oth.  Xcwiiigton,  Soiitliwiirk,  Kothorliitlie,  rire«nwich, 
Kotisiiif,'t«ii,  St.  (Giles's.  Httlhnrii,8tr,iiii],iin(nriHyIelMmB  In 
a  recoiit  commiiiiicnli-jii  to  the  Board  of  Tra'ic  on  the  sul)ject 
of  thcBo  onler*,  the  I.«mlori  County  Council  nstiod  for  the 
transfer  to  itself  of  the  power*  of  contwl  anH  piirchaBe  now 
r3sto<i  in  the  locil  authorities.  The  Vestry  of  Padilinj^ton 
thereon  ptuseil  a  scries  of  resolutions  tutcing  the  strongest 
exception  to  this  |>rojKu<0(l  Iraiisfer  of  unthorily.  The 
resolutions  weri;  forwarded  to  the  Board  nf  Trade,  and  a 
reijly  baa  been  received  to  the  cfToct  thitt  thwc  pro- 
posals of  the  Comity  Council  cannot  lie  iiitruJncod  into 
a  provitioi'ni  or<l<ir,  inai^much  na  they  invoU'e  an 
alteration  of  the  luv,  and  that  therefore  thvso  who 
think  the  change  desiralile  ninst  briiif:  the  matter  before 
Parliumcnl  in  :■  Bill  to  amend  l.he  Klcttric  tji^hl.ing  Acta. 
Thliw  for  the  jireHcnt  the  attt-miit  to  cctiUuliflo  the  mann^o- 
toeiit  and  control  of  the  lighting  of  the  mctroifolin  ha-t 
failed;  but  tlie  elTort^  of  the  County  Ccituicil  to  wenken 
the  coriirol  of  the  lucid  aiiLhonlies  hiLve  not  lieen  without 
oQtict  on  the  iirovijiiona.1  orders  now  hofore  Piu-liaaieiit. 
For  insttinco,  the  power  ie  given  to  the  Comity 
Coancil  to  [tcrmit  overhead  wires  m  any  district, 
brespectivo  of  the  local  authority.  Overhead  wires 
arc  so  oLjccttonablo  that  there  can  l>e  no  objection 
bo  the  cuiisunt  of  the  County  Council  bein;*  made  iicl-ch- 
•ary  before nuch  wir««  aro  |)ermittod  ;  but  siuely  these  wires 
ou^bt  not  to  be  idlowcd  in  any  diiitriet  without  the  con- 
sent of  the  lucid  authority.  The  model  urdur  itisiiod  by 
the  Boitid  of  Trmlu  dii]  not  |)i'oviile  for  the  [xoloctiun  uf 
the  newera  of  the  locitl  authorities ;  but  I  lim  plciuiod  to  aeo 
that  this  oiuiasioii  does  not  occur  in  the  ordci-s  us  submiticd 
10  i'urli.nneiit.  The  |iroviiiiorml  oiflers  vctt  in  the  County 
Council  the  ajijioiiitmeiit  of  irie|ii!i:tui'fi  to  test  currentu, 
certify  meters,  otc  Tlmt  thu  Cnunty  Cumicil  should  be 
unttast«d  with  those  [hiwcvh  of  insjiectioii  and  3Ui>ervisiun 
I  will  be  geticmlly  accepted  as  roiwouublo  and  oxjicdiout,  aa 
I  coming  pro]>or]y  withiti  tho  functions  of  the  ecutral  meU-u< 
poliun  Authority,  without  ilcrogiition  to  the  jtowers,  du'JeH, 
I  and  resiKinsibilitius  of  the  local  authorities.  What  upjiears  to 
^^0  to  be  the  ;tre.itostblot  on  tho  provisional  orders  as  they 
^H^Dw  (itiiml,  and  to  which  I  Apocially  deairo  to  d'rocLatten- 
''  Hon,  U  the  alisniica  nf  jirovisions  for  un  audit  of  the 
account«  of  the  underlakei's  on  Iwhalf  of  the  lovn]  aulhurt- 
1  ties.  Ihilose  the  Viiluu  of  the  rightt  of  purcbafte,  which  tho 
Klwlric  Lighting  Acts  givo  to  the  locul  authorities,  is  to  bo 
(jreatly  diacoiinlcd, !«  the  diaadvantiigc  of  tho  iiitep»yor«,  it 
{■  obvious  that  ;tti  luumul  audit  of  the  accounts  of  the  under- 
taken should  Ije  uiadu  by  the  locid  authorities.  This  ih 
necsBBU'y  for  vanon<i  raiaoniii  (1)  to  secure  tbit  the 
iivcountA  are  correct  in  priuciplo  and  detail ;  (S)  that  the 
|]lt>viinoii^  with  ivf^aKl  U>  tho  prices  to  lie  charged  to  con- 
wimers  are  complied  njth  :  and  (.^)  tu  secure  that  a  portion 
of  suqiluH  profitfi  ahull  bu  applied  in  rcduciii);  the  prieu  to 
he  aulKieipieiitly  chur^jutl  U>  eoti»iiRiera.  This  ipieetion  ol 
audit  xlurie  in  of  <tiich  muiueol  tu  the  nilepiyei's  nf  the 
tuclro)>oli%  th.it  ]  uiit^t  the  luml  authorities,  even  At  thiit 
late  (lerioc)  of  iho  sosHion,  will  take  such  steps  un  may  be 
nusosury  to  prevent  the  eoitfirmntion  of  the  pruvisionul 
onlerH  im  ihoy  now  ituiid." 

Railway  SlKnollloK'  '>Soniu  ini[K>rtiUit  inipivtvemuiitri 
bu  thv  iiii.'th<.ijB  <<t  ckctiic  eit^iiidlitij^  Hiid  cvntixillin;-  r.dl- 
way  tniiiii  have  licon  wnrked  out  liy  Mr.  Henry  J,  I'eddie, 
Tyjieeaslli;  Iron  Woiks,  f-jliiibui^fh.  «'ho  has  licen  e»j^agcJ 


on  tho  subject  of  reducing  tlie  rii«k  of  colliiiotis  for  samd 
years.  *i"he  apparatus  propoae<l  is  to  serve  two  distinct 
purposes,  the  one  to  automatically  sound  a  whistle  on  the 
engine  and  stop  the  train  should  the  driver  fail  to  notice 
the  signal  is  at  danger  ;  the  other  can  1^  used  instead,  but 
is  workt'd  by  the  signalman  from  \m  box,  and  bait  the 
lid  vantage  of  giving  the  signalmen  the  control  of 
the  train  at  every  point  along  its  jnurney.  The  first 
apparatus  is  styled  the  detector  sound  signal  nud  looo- 
motivo  safety  steam  cutofT,  and  consists  of  two  parts,  one 
attached  to  thu  ^leeiioni  and  the  other  to  the  locomotive. 
Oppiisite  the  semaphore  BignaI-|H)st  a  ea<t-iron  shoeiit  fixed 
oo  a  sleeiwr  close  to  the  rail.  This  shoe  haa  two 
Brum  pivoteil  on  it,  and  theee  are  connected  to 
cavh  other  and  to  a  balance  weight.  They  arc 
aUo  connected  by  a  wire  with  the  oiilinnry  semaphore. 
When  the  latter  indicates  that  the  line  is  clear  tho  two 
arms  are  dniwn  down,  an  that  the  ap|>aratiia  on  the  loco- 
motive jiasAes  clear  of  them.  When  the  semaphore  indicates 
danger  the  biiUnce  weijfht  throws  the  armK  up  into  a 
vertical  position,  in  which  ibey  will  cuteh  and  set  in 
motion  an  up[KU'%tus  fixed  luiiler  the  floor  of  the 
Incomotiic.  This  aifpliunce,  ay""".  '*  f>"  conatructod 
that  aiitamutically  it  shuts  oH'  the  8t«nm  in  the  engine, 
sounds  tho  whittle,  and  applies  the  air  brake  u>  the  whole 
train.  Modidcations  of  the  arrangement  admit  of  the 
-whistle  being  sounded  without  tho  shutting  ofT  of  the 
.itcani,  and,  further,  of  IIm  appticabioii  bo  tniina  which 
are  not  supplied  with  the  cuntiiuiolLs  brake.  The 
aecoud  apijatatus,  tormed  the  railway  tmin  electi-ie  con- 
troller, onablea  the  same  actions  to  bu  brought  about  by 
the  Kigimlnian  from  bin  box,  at  ibo  it^uue  linio  indicating 
tho  [mint  a  train  has  at  any  time  reached  This  electric 
controller  involves  two  seta  of  np|>aratU5.  A  battery  er 
other  source  of  eloctriad  supply  is  placed  in  the  signal- 
l>ox.  hYoni  it  a  conductor  is  led  along  the  line  to  the 
signal  post  or  tu  the  next  ^Uitiou,  or  any  dusirod  length. 
ThL-  cunilurlor  in  a  thin  moLal  rail  laid  oil  wood  be- 
tween the  uaual  rails,  while  one  of  the  ordinni-y  raits  will 
!terve  aa  a  i-eturn  cii-cuit.  From  the  same  Imltcry  wiroa  are 
ted  tu  short  eoniluctori!  plaeod  [);ir.illel  with  each  other,  hut 
i[iKtiIate<],  between  the  raiU,  at  :tiiy  <k'sircd  disUincG  a|iai-t. 
The  pliitei  of  those  conditcburs  form  the  ojwi  jtolea  of  the 
clccti-iu  circuit.  A  jwridant  wheel  from  the  locuinotivo 
leiidor  is  BO  pbco'I  that  it  louche*  tho  cuiducl^M-s 
■M  Ibc  engine  iiasses  along.  In  so  doing  the  wheel 
cuTuplelcd  tho  circuit,  an  nicctric  boll  in  the  signul-hijx  is 
rung,  and  un  iiidicatt^r  fhuws  iho  |>oi'it  the  Lr.iin  has 
reached.  To  the  locomotive  itself  another  |>ond.iiit  wheel 
is  attached.  It  travels  along  the  long  cnnduct^ir,  anil  from 
the  |K'iidaiit  wheel  a  wire  is  mrried  m  an  cleeirouugiibt 
phiieil  Imluw  an  air  or  fltoam  cylinder.  In  tho  event 
of  a  train  fHuaiiig  .i  sciuaph  iiv  «igtial  at  d^iigur, 
an  intiniati^/u  of  the  fact  i*  uoiiveyod  to  thi'  ■ii:;nidnii n  iti 
the  box,  who  tvill  Aoird  a  ilniiger  signal.  Th..  vltVct  nf  this 
will  bo  to  -sul  in  mutiuii  upjxii'utus  which  will  nhut  ulf  the 
steam  in  the  advancing  engine,  .tfjtiild  the  uhi^tlu,  ai-d 
u|>ply  the  buko  to  the  \thole  UUtii.  In  i^li"!!,  the  Mgt.Hl- 
niiin  has  at  all  linie^  cumplotc  euiitrul  over  a  tr-iin,  .oal,  as  a 
m>itun'  of  Tut.  if  "uch  ■*  system  only  could  Iw  pinverl  snHi- 
lieiil'ly  trii.ttwurtby,  ihn  working  of  thu  niichiitiiv.il  isenu' 
phm-es  would  hardly  a|>|icar  nuce.'tsary  at  ail,  and  all 
signalling  could  be  done  on  the  en^iiiLV  Variutis  tuuili'k-:!- 
ijons  anil  simplificatioiu  aiu  siiggwtal  by  the  ptteiitoc  for 
dill'urent  c**o»,  and  a  siniihir  JiifKitatud  is  appliciblc  t>i 
minc'v 
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ELECTROLYSIS  OF  BISMUTH  SALTS. 

BY    ALKXANUKK   WATT. 

(Caniinnal  from  page  37.} 

14.  Bask  Nitraie  of  Jlitmutk  in  AixHc  Jdd. — In  this 
6Ti>eriment  x  qumitity  of  welI-wa«]i&J  basic  nitrate  of 
bismuth  WHS  digosL4Ml  in  Hcotic  ucid.  ittid  tliv  mixtiiro  he.it(^tl 
to  th<i  boiliii({  point,  wlien  tlie  bu^io  Riilt  ispitlly  disHolvtiit. 
Fresh  ndilitioua  of  the  bismiith  salt  were  miidc  until  tho 
acid  becnmo  siitiinttu'l.  Tho  ichiiI tin^  solution  v,n»  ibcri 
freely  dilnUyl  willi  >wiitor,  iind  clcctrnlyswl  with  ibe  cimenl 
from  a,  singli!  small  I>»iiit>ll  cell,  whan  a  bi-ight  film  o(  bie- 
Diuth  at  onoe  fomieiJ  U|)Oii  n  hvAifi  ciitliodc.  After  a.  few 
iDiriute«'  immersiun,  howcvvr.  tht-  (lct|)OKit  turned  bhtck  from 
till)  formation  of  uon-rej;iili[ie  mutal.  Tbu  subilittii  mjis  tli«ii 
still  further  diluted,  and  a  fr&sh  plate  immersed,  which 
slowly  re*eived  ii  coating  of  bismuth,  but.  as  before, 
the  deposit  tiu'nud  blurk  iifter  t)io  [ilaU'  h:ul  biwn  in  ibe 
biitli  about  half  a  minHte.  It  wan  next  datormincd  t« 
neiiLnLline  the  solutiun  — which  was  in  :iii  u^iil  uomlition  - 
with  nmmonia,  and  wh(!ii  this  b»d  been  (tiructiNl  the  black 
or  Huongy  wvlu]  feas»ii  tu  apponr,  uid  the  film  conttnuod 
bri^at  itunng  a  loii}^  imiuei'^ioii.  It  would  thus  ap|>oai' 
prnittble  that  a  *-arefLdly-]ir»;|Ki[«l  sululjoii  of  the  torn- 
poeitiori  i^ivBii  mi^ht  Ua  »viiiliibli>  iis  a  dQ[]uaiLiii^'biit)i. 

15.  I 'hl'irirlfs  o/  Uittntilh  itnii  SifUtini. — A  Robilinti  of 
cbloridcof  bismuth n-aswddcl  to  ono  of  chbridc  of  sodium, 
and  tho  lii|uid  afterwaixls  diluted  n-ith  water.  With  th« 
current  from  ono  cell  tmd  vciT«ni:iI1  aiiodn  sin-fare,  a  hri^^lil 
doponit  of  bijiniuth  wm  i]uick]y  obtained  utjon  i\  bni*«  plate, 
but  immediately  after  this  eliglit  film  had  formed  tlio  sur- 
laco  of  the  plate  suddenly  tunMNl  a  flooi*  black,  owing  Ut 
the  motal  ai»iinniig  the  iion-ragnlinc  charartnr.  Tht!  ));it.h 
was  noxt  dilutcl  with  auccossivc  doses  of  witter,  u  frcsbly- 
iircparod  phtc  hcinj;  immcrse<l  .iftcr  each  addition,  in  the 
nojio  that  a  woak^ir  Hobitinn  would  iniliico  the  mctul  to 
deposit  in  a  bright  i*ot'iiLiiio  condition.  Such  was  not  the 
case,  however,  for  Hvcn  whan  the  solution  had  biofomc 
exceedingly  wualc,  the  dejiosit,  after  a  nlight  Rim  had 
formed  on  th«  racHnni;  p1at«,  invnrrably  ajtaiimAd  a  black 
colour  aftcir  u  few  murnvnts'  immorsion  of  tli«  plat«. 

1(>.  I'ilnilf  nf  fii'mutk — A  solution  w.«  prepared  by 
digesting  hydnkt<>r)  dxide  of  Usmulli  in  a  bmling  solution 
of  citric  acid.  When  i-olil,  tho  liipiid  wna  olectrolysad  with 
the  t-urreot  fiwu  two  DaiiielK  ■wnen  u  briji^ht  tilia  of  bi* 
'muth  slowly  formed  upon  ii  brans  c:Ltbud«,  and  tlietu  was 
no  appearance  of  black  8()oiiyy  metal. 

17.  CiUal'ianii  ^iiiphal^. 'if  l'.i»mulh. — -The  aim  of  thin 
experiment  wftB  to  sec  if  an  iiddition  of  Uic  organii;  acid  "alt 
would  prevent  tho  fnrmvitinii  oil)Ia<;knonrcf;»Iin«motal,and 
to  ii  certain  extonl  this  really  proved  to  lie  tho  case,  for  thti 
deposits  not  only  bccimc  Imghtor  tlmn  those  obtaino'l  from 
tbo  tilain  HulplmtD  solution,  bub  tho  tendency  to  blackening 
of  ttie  film  was  considerably  diminished.  A  solution  of 
citrate  of  ammonia  waa  now  added  to  the  hath,  whi<?h  still 
further  improved  tho  chamcLor  of  the  deposit,  which, 
though  somewhat  slow  in  forming,  was  perfectly  rcgiiline. 
By  increufltng  ths  anode  tnirfaee  tJie  metal  deposited  at  a 
very  fair  rate  of  apecd. 

\V:  CitraUt'i/ ISiAiniilfi  fitid  Amau)nia.~i\.  strong  aotution 
of  citrate  of  1>i«nuuh  wan  \dded  to  one  of  eitrato  of 
ammonia,  and  tho  mixture,  jiltcr  being  miMlciiUcly  diluted 
with  water,  waa  olectrolyscfl  with  the  current  from  two 
amall  Dantolbi  in  Heriea,  when  a  bright  tilm  of  bismuth 
slowly  deposited  upon  a  bruM  pUtc,  and  thora  wm  iio 
ttppoatunce  uf  bWk  s[iuiig^-  metal. 

19.  Attio-Niimh  oj  llismtlk — In  this  exjiorimeiit  the 
object  was  to  obtain  crysUle  of  metallic  bismuth,  in  which 
I  had  only  l>oen  partially  aiu'cossful  when  employing  n 
aotution  of  the  sitnplo  ititiitto.  Aii  it  in  not  {Kissibto  to 
dissolve  cryaUils  of  nitrate  of  bissmiitb  in  water,  owing  to 
the  docnm jiosltiun  of  the  limiid  whitb  takes  place,  with 
tho  formation  of  a  basic  salt,  I  dcteruinDtl  to  soc  whether 
the  nitratn  suit  would  dittfiolve  in  commercial  acetic  acid, 
ami  yield  a  clear  xolution.  On  adding  ncetic  aeid  to  moifct 
crystals  of  tlie  nitrate,  they  tit  lirst  aiuumcd  an  opaipto 
white  Hpfietirancc — doubtless  due  Ut  the  water  cont^iined 
Iji  the  acotie  aeid  ^which  only  containod  !■')  |wr  cent,  uf  real 
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add) — liiit  when  the  mixture  was  well  atirrorl  wibb  a  glass 
rod,  the  white  ailt  gradually  disi»pi>eared,  boing  dissolved 
by  the  acetic  acid,  and  a  clear  itnlntion  was  ^loon  obtained. 
Ijiia  Bolution  of  aceto-nitmtc  of  bismuth  was  then  jKiured 
on  to  u  glas:;  pUte,  around  the  edges  of  n'hich  I  had 
pravioitsly  built  up  a  wall  of  paradin  wax,  to  enable  the 
liquid  to  remain  on  the  glass  without  ovcrfiowitig.  A 
bi*mulh  anode,  connected  to  a  single  cull  Danioll.  wa«  then 
placed  on  tho  gba?  plate  in  a  vertical  [tnaition,  and  a  copper 
wire,  as  a  cathode,  was  lixcd  at  a  diittanoe  of  about  nne- 
fnnrch  of  an  inch  fi-om  tho  anode.  In  altout  half  a  minute 
nr  Ko,  crystals  of  bismuth  formed  upon  the  end  of  the  wire, 
and  gradually  extended  towanla  the  positive  elertrcxle, 
which  waa  drawn  away  from  the  wire  calhoile,  little  by 
little,  aj«  the  cr^ittalH  advanced  toward  the  anoilo,  until  tbo 
ctyf^iU  hod  extended  to  the  length  of  about  an  inch  and  a 
half,  when  the  electrodes  wore  earef\illy  removed,  and  the 
eolution  cautiously  [xmrcd  off  the  pint*.  The  wnahing  of 
tho  eryflala  was  the  next  considenitiofi,  and  this  was  tirsl 
eHoctcil  with  acetic  acid  alone,  which  removed  a  greater 
pro|(ortion  of  the  aeeto-nilnitc,when,  the  *amc  iioid.  diliito!l 
ivirb  RU<:(«^iVB  and  gradually  increjising  snull  i^uanlJties 
of  water,  was  used,  which  method  of  wuehing  the  crystals 
was  tolerably  successful,  but,  unfortunately,  fivra  tho 
extremely  fragile  miture  of  the  crymU-illiiie  group,  it 
bceamo  broken  in  the  pmgroHS  of  the  wsiBliiiig,  and  I  was 
uniiblo  to  accomplish  whit  I  had  deaired— uaraoly,  to  obtain 
phoUtgi'aphic  prints  from  them  iw  I  h;id  flm'ceii.i(nllv  done 
liolli  with  tin  and  lead  eryst^ilsoti  former  oc^-uionx.  1  hope, 
however,  to  W  more  succeaifiil  at  another  time,  It  should 
be  mentioned  ihiil  Ihe  bismuth  vryntala  wore  of  a  tree-like 
form,  the  ramiKcalions  extemling  forward,  and  Iatera,lly, 
presenting  the  ap]>eamncu  of  u  loulluss  trao  with  numerous 
branchw. 

20.  luiiilr  t>J  liivnitfh  in  1'nusl.k  P-lttff. — A  solution  ol 
nitrate  of  bismuth  wai  precipitateit  by  one  nf  iodide  of 
{K>tiisKiiim,  .ind  tho  orange-yellow  preeipitate  was  then 
well  waiihod,  and  dissolved  in  a  strong  solution  of  caustic 
jmtash,  foiTaiiig  a  yellow  solution.  This  li'iuid  was  then 
mo<lcnLt<>ly  dilutol  with  water,  and  electrolysed  with  the 
current  from  three  Oaniells  in  serioR,  but  only  a  slight 
film  nf  metal  deposited  on  a  brase  cathode,  while  the 
evolution  of  hydrogen  was  considenible,  and  a  yellow 
salt,  probably  a  mibioditlo,  formeil  on  the  :inoda 

iil.  yitnxlf-*  nf  HUmvrth  an'{  ,Jwiw/i't(i.— To  a  solution  of 
the  basic  mtrate — obtiiiiied  by  adding  water  to  tho  sidt  after 
frec^ticnt  washings  with  water — was  added  a  ftolntionof  nitrate 
of  ammoni.1.  \Vith  the  cuMOtit  fi-om  one  coll,  a  rerv  t|uiclc 
deposit  uf  bii>miith  was  obtained  u[)oii  a  brnsfi  plate,  to 
which  it  very  firmly  adhered.  After  a  few  minulos,  how- 
ever, the  film  became  dull,  and  a«.sunied  a  grey  colour. 

2"i.  fhniiit'  «/  iiiiftiirith.—\  quantity  of  moist  carbonate 
of  bismuth  was  digested  in  a  boiling  solution  of  oxalic  acid, 
in  which  only  a  smidl  proimrtioii  of  thu  carbonate  dis- 
solve*].  The  solution,  with  the  current  from  two  colls, 
yielded  a  very  trifling  de]H>«(it  of  bismuth  on  a  braas  phtte. 

33.  Ifn-YDctfinid*  f'J  liwitnlk  in  Cijamle  of  PnUissinvi, — A. 
soliitiun  of  bismuth  stilpliate  was  precipitated  by  one  of 
feri-ocyaiiidc  of  pot:issitmi,  and  the  resulting  yellowish 
precipitate,  after  bein^  well  washed,  was  dii^solved  in  a 
strong  soluLioa  of  cyanide  of  potaasiuiu,  which  freely  dia- 
solved  it.  With  the  cun-enl  from  two  colla  a  bright  rogu- 
line  lilm  of  bismuth  slowly  fomied  on  a  braaa  plate,  and  it 
WM  noticed  that  tho  anode  surface  above  the  liquid 
amumci]  an  iridi^cent  uppaaraiice,  prolubly  owiu^  to  the 
action  of  cyauogen  vaiKiur. 

{To  be  eontifmed.) 


DIAHAGNETISH. 
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A  new  edition  of  Tyndall's  "  Diamagnetism  "  may  titly 
give  ocKwioii  for  some  now  remarks  in  su|>nort  of  the  con- 
Unry  xiews  so  ably  maintained  by  Faraiiay.  It  is  now 
itomo  30  yoiira  aince'  this  sutijeet  was  inveatigatec!  by  the 
leading  plij  sicists  of  that  day ;  and  were  it  ciut  tfaiit  both 
Faraday  and  Tyntlall  were  men  of  high  intellectual  abilitioa, 


nnd  not  Icu  o{  iitonil  utlaiitmunU,  the  (luarrol  migliL  havo 
bucn  inni'c  bhtor  than  it  vtas. 

After  30  yoara  of  (urlhiM-  t-Gaeaivh  urni  ])rnj^rosa,  1  ttiiiik 
It  in  ilito  to  the  Bubj<.>cl,  an<J  tiu  ilUpiiiu^utuvut  tu  I'^ir.tduy, 
that  a  trief  iie»l«lomoiit  of  the  jibL'tiomciu  shoiilil  be 
initftitetl  ;i8  fiuni  »  tnoilorii  ami  hulopanileut  |iriiiiL  of  view. 

It  h:is  :i|)jicun!il  to  mo  nnomnloiii)  1>cyofi(l  moa^iiro  thftt, 
vrbilc  y/o  frculy  ailitiit  rulativo  cuiitiiictivitius  for  lit^lil, 
heat,  Houiid,  and  olcctricity.  that  ma^iiutism  or  |)olar-fiirt:e 
fihotild  hv  cxcimpt  fiom  such  a  cnmtnon  neci'saity.  A  |ier- 
sUtciKO  in  this  ciuiutiH  luiattikv  has  cilIIuiI  furth  mi  und  of 
complex  anil  Luiiti'aiiittoiy  UvjiethesoB  to  oxjilajti  jiolaiity 
or  "  o|»)ii}«itL>,  unpoaite  polarity,"  ]iheiioinQTia  whioh  uro 
plain  nod  aiiupla  liflyotid  moAsuro  as  duo  to  rolotivo  con- 
ductiviiifcH. 

A  )ial1oon  ri8i*s  in  the  a\v  when  its  hulk  is  HjteciliciLlly 
li};htor  than  its  mttdiurn,  or  oinkii  from  an  oppuaite  rela- 
tivity when  its  bulk  i«  bcAvinr  than  the  surmHmliii^  air  ; 
but  tro  do  not  rerptire  any  invtinnon  of  Iho  \mea  of  gravi- 
tating fnrce  in  lh«  two  ca^es, 

Thor;  is  no  I'olaf  altractiuri  In  wiiw  ciute,  or  inronsion  of 
polarity  in  the  othei'  tasw,  causing  repulsion 

Precisely  thus  it  is  with  Jt  !<»;•  of  wood,  which  is  cither 
heavier  than  an  o^iid  hulk  of  wutvr  wbeii  it  sinks,  or  if 
it  he  apcciticjlly  lithtor.  then  it  swims  Pixicittcly  ihiis  it 
it  wiih  diainagnetJRm^a  won!  iinforhmat'Oly  toincd  tmfnre 
th«  aitnplo  fact*  wore  cloariy  )i|>proh«n(lecl.  To  sujifKise 
that  wu  hiivu  two  forcos— ^ona  of  m»j;notirtm  and  iho  other 
of  diauiK^nvtism — is  intonsety  alMiitvf  an  comparod  with  Iho 
[M-tfvioiis  CX16S  nf  j;niviUliLiii.  Tho  anlithcaia  of  stron;,th 
and  weakness  wc  may  have  in  Iwith  phennmona,  hut  lio 
antithesis  of  opposite  polarities. 

.So  i-esolutfly  cloar  on  this  head  wm  Fanulay,  that  ho 
dovi^od  a  most  clahoratc  wriw  of  cxporimonts  to  domon 
strata  tho  aiinplv  truth;  and  if  bo  has  lieon  overruled  hy 
the  ini^uniiity  and  hy  the  ex|>enmont;d  and  in^ahi^inaticid 
nttairimunt£  of  his  learned  coni[>core,  yet  the  time  mii»t 
coiuo  when  hi3  uixloiit  and  loving  laooiirs  will  bo  more 
generally  ajiproeiiited.  He  arranged  a  liquid  field  of  force 
betweoR  two  powerful  magnetic  {toloi ;  aiul  itiKponded 
herein  small  tubea  of  iron  «olulioii.  it  its  thns  cuy  to 
foroeoo  whether  iheso  liijiiid  bars  should  behave  masnuti- 
cally  or  diainiignetic;dly.  II  tho  iron  solution  of  the 
anrmnndinjtniodinmbd  weaker  or  le«j  wndncLive  than  that 
of  tbu  tubo,  the  linos  of  force  woiiUI  bo  i-elativuly  stmngu' 
ill  tho  tube,  which  would  sot  asially,  or  in  tho  line  of  the 
poles,  and  lich^vo  an  a  ma^nut ;  but  if  the  Biirruiinding 
tnodium  bo  btrongor  than  that  in  the  tube,  tho  otlocl  must 
bo  Ui  miiko  tho  biir  magnetically  lighter,  U>  ]Hi«h  it  out  uf 
the  lines  of  ^tronjiost  force,  and  to  sot  traiiBvoraly  or  to 
bcitiav'o  aa  a  diania^'iiet. 

Tbitt  way,  perhaps,  sufjico  for  a  brief  glance  at  the 
chanicter  of  his  research  ;  but  for  the  great  skill  and 
ingoniiity  in  devising  cndloit*  forms  of  oxp«rimortt,  all 
tending  to  the  same  end,  wo  rauat  rocotnroend  a  penisul 
of  hia  research  in  hia  own  carefully  studied  wonls.  The 
Tyndall  term  "  niagtietic  weight "  n[i|)liea  better  to  tho 
exp«riment«  on  attraction  and  repulsion  boforo  the  radiat- 
ing lines  pi"oceedinK  from  a  single  pole.  In  this  case 
Faraday  avoided  iho  complication  of  shape,  and  a  ceninit 
suspension,  working  with  spheres  of  varied  conductivity. 

He  rO|iro90))te  a  mwoet  and  a  diaiu.>.giiot,  or  in  other  aiid 
bettor  words,  «  gootT conducting  sphere  and  a  bad  one. 


One  ie  a  f>ett«r  eonductor  nf  the  lino«  of  forc«  than  the 
medium.  It  is  tDaguottcaUv  bcBvier ;  in  it  tho  lino^  of 
force  are  coiidetised,  and  sucd  a  bodv  t«nda  more  and  more 
ito  the  |>nle :  it  sinkx,  whorooii  the  ot&er  being  magiivticiilly 
ighter  r7se0,  or  ia  apporeatJy  i-epellod.    The  fact  being 


that  tho  linv>  of  forco  aro  coiKlenscd  in  the  mudiitm  in  the 
ratio  that  they  are  diminithcd  ur  opened  out  in  the  spboro. 

Sirire  Kanidav'rt  time,  wo  have  now  ilincovcrod  ihat  what 
wo  find  in  gravlutlion  iin'l  miftnetiflm  is  prwiioly  evircwl 
ill  electricity.  In  a  battery,  riiiring  electrnlysis,  we  have 
not  a  field  of  liiica  of  static  fort'o,  but  line^  of  action,  or 
atomic  interchanjro  ;  and  if  wo  suqpfnd  therein  a  amaU  lw.r 
t>i  coi)]i<ir  or  of  uii>'  inal«ri:(l  wbicli  is  a  bettor  conductor  of 
the  electrolytic  action  than  the  fluid  medium,  it  acts  like  a 
magnet,  its  long  diameter  ia  dii-otted  uxially  or  from  end  to 
«nd  :  It  l;jkcs  a  ]>ONition  in  tho  slron^o^t  lines  of  force  or 
action  ;  wheruiw  if  iho  bar  be  uf  woimI,  nr  a  worse  conductor 
than  the  niodiutu,  th^n  it  ucU  hh  n  di:imngnet  (so  called) ; 
it  is  pudhod  into  the  liiio^  of  weakest  force  or  action,  nnd 
thcreloiL-  auUs  Iransverccly. 

We  now  essay  to  oxamino  and  rofuto  the  chief  ai^iimont 
of  Tyndall  in  f  tvoiir  of  what  he  then  calloif  tho  "  op|M»itfl, 
o|H»osite  [iolarily"of  bismnth. 

t^xtmonliimry  ti«  Ibis  uiay  :ippear  in  sight  of  the  Faradny 
survey  of  wido  hicts,  ym,  nevut'tholoss,  it  hn«  been  uphold 
lay  some  uf  our  hi}:lieHt  and  bent  physicitit<i,  and  vaat 
memoirs  of  maihcmatrcal  ability  have  been  employed  to 
illiutiitte  and  support  the  <-untui)tion. 

Of  tho  WMulon  kind  of  u«6iuoption  and  hy|K>thcai» 
inhoi'ont  in  such  Miccnlations  much  may  lie  said,  but  at 
|u-eiteiit  we  conline  ointtelves  to  thn  iintahle  ex[>eriraeiil  of 
Tyndjll,  by  which  ho  deceived  Ijoth  himself  and  bis  audience 
licfnra  the  Itniish  Association. 

He  first  nf  ^11  provides  a  coil  of  wire,  and  says  nothing 
of  the  initial  ^Uiffi  of  pr'.iceoilii%  but  it  k  our  aim  to  makd 
cltar  ovor)  stop  of  the  priicos«. 

Sondinj;  a  pnsittvocurrent  of  ctectricity  inu  right-handed 
spiral  upwards,  tho  ofTect  U  plain — viz.,  that  we  have  a 
symmeti-ical  liold  <>f  forco  in  the  air  medium  within  the 
coil,  by  which  N  polarity  in  induced  at  thu  top  end,  and 
S  polarity  ut  tho  ImlUiro,  with  a  concentration  uf  the  linos 
of  force  in  the  middle.  Now,  let  the  coil  bo  pbicuJ  hori- 
Kontul,  «nd  a  bar  of  iron  euspeiuled,  throu;;h  an  o|iening  in 
thu  coil,  and  wo  know  that  its  magnetic  conductivity  being 
so  oiiormuu»<ly  su[ierior  in  that  of  air,  it  would  tako  nil 
axial  j>ositioii  in  the  cvninil  lines  of  strongwt  forue,  and  Iw 
in  a  po.sitio)i  of  stable  c<|nili))riiuu  ;  or,  replacing  tho  iron 
bur  by  uiio  of  bismuth,  we  know  that  iU  luagnetic  conduc* 
ti\ity  is  woiikor  than  that  of  air,  hflnce  wouUl  l«j  itit 
toiidoncy  to  laj^nisheiJ  aside,  or  by  a  necossity  of  its  ecu- 
tral  i4UH{ieni«iu[i,  to  aKSumo  a  transversal  position,  which  it 
would  follow  until  tirrustod  by  tho  side  of  tho  eoil. 

Tliia  being  ciciu'ly  uti-loi'stooil,  wo  can  procood  to  the 
next  stop,  by  which  he  itecks  Ua  proibiRO  an  asymmutricat , 
or  onesiilcd  field  of  foiee,  where  A  becomes  0- 


FiA.  2. 

Thifl  is  produced  by  extenial  coils  aMgiihurly  |>res«nted 
to  deflect  tho  lines  of  force  fn>m  a  central  to  a  side  ]>osi- 
tion.  We  now  suspend  an  iron  bar  in  the  coil,  and  it  is 
childishly  eatty  to  foresee  what  would  be  the  efTect  j  it 
would  sot  fiTim  N  to  S,  or  in  the  tinea  of  strongest  force. 

Wo  now  replace  it  by  a  bar  of  bismuth,  whose  behnviour 
ia  strictly  and  exactly  i\a  it  was  boforo,  ami  iu  natural  or 
tninsveree  tendency  is  arrested  by  the  udgo  of  the  coil. 
"And  lo:"  says  too  lecturer,  "yoii  .lOO  that  if  iron  is 
alUiwtcd  to  an  S  pole,  bismuth,  uuder  tho  aamo  conditious, 
is  att)Bcto<l  to  an  N  pole,  hy  virtue  of  its  opposite, 
opuositd  polarity." 

Now,  ha<i  there  boon  mic  tittle  of  [iroof  tliat  it  was  so 
atljBCtod,  and  that  it  was  in  a  |)Osition  of  equilibrium,  the 
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QX[ienniei)t  mi^ht  ti^ve  Ixwii  valid.  However  it  wa»,  ibat 
Fnraday  dirl  iiut  Bi>e  ihrmi^ti  thia  iiotii«ioa  :iii<l  nii>!l<<ke  \>i 
aniuj;itiglv  tiiiaccaiintuMc,  bccaiuv  any  tyro  of  this  date 
must  know  that  if  wc  reiwrat  tht;  exjiciimciib  vnth  a  wrdei' 
coil,  and  -so  arr:i]i^e  the  extoritiil  nin^nou  lu  to  liring  ih^ir 
conjoint,  iiifluctico  within  tht-^  call  limiu,  wc  should  huve 
ftomctlting  like  ibc  foUnH-injt  roii};;h  ilJa^am  nl  tho  fnrcoA 
involved : 


^■."^ 


Fio.  3. 

Now,  the  iron  hy  its  moniontiim  might  striko  the  odj-o 
ot  the  coil,  hut  its  fltronjj  vihratioiix  would  oiiil  in  a  etahlo 
ei|ililihtiiim  from  N  to  S,  midway  hetween  the  centre  and 
the  (idf^e  of  iho  eoil  ;  and  if  l>i«mnih  jio3M.'K»od  iin  ".i|i|io- 
sito  n|i|K^itc''  [wlarity,  it  would  similarly  find  a  "taldo 
(■qtiilihriij,  (luiiitinf;  U*  the  ('xleinjil  K  ;  Itnt  we  know,  as 
certainty  .i»  wi'  know  that  2  +  2  iiiiiki>  4,  that  it  wonld  do 
nothinij  of  tlio  kind  ;  thci'o  wonltl  he  no  etrcn^^h  in  it« 
movement,  and  only  i  wcik  tcii'lcncy  to  tet  Iransvui-sjilly  ; 
it  wouM  indilTurenlly  (ass  N  and  he  arro.'ite<l  hy  the  edfie 
nf  th*?  mil,  and  «3  fnr  iimtify  Faraday's  rt^oliitc  contention 
ill  rrf^nl  lo  thin  athI  all  other  i:x|x;riiuviite  :  "  1  see  nothing 
ill  ull  thcvML-  tliin;^H  hvyond  whj,'  vc  h:ivc  Kcori  all  along — 
viz.,  that  «l.rorig  ina^jnets  toiid  to  tha  linos  of  RLi-on<^est 
(<>rr«.  while  diamagiietfi  (weak  imijiiict^)  t«iid  to  place  them- 
Bclvtw  in  ihi^  lines  of  weakcl  f'»w." 

Wfl  -hnll  next  «ee  that  hy  ;»  dilTt'iunt  arriiii^(iiii<.'Tit,  with 
a  M'tder  I'oil  jind  a  sliortur  tiisnmch  bar,  Tyndall  haa  himftclf 
di-moi).tt.i-al«t]  the  fiinulay  contoiitioii  to  the  fullest  de;;ree, 
lint  wit)]  all  iiiifoititiiatc  utlcruiit  to  mnko  it  .i|i[iear  othui'> 
wise. 

(To  br  Mniimt^ti.J 


TESLA    SELF-STARTING    ALTERNATING    MOTOR 
SYSTEM. 


A*  'm^  woII  known,  ccrtuJii  forms  of  aHorimtiii^^-cTtiTent 
niii>'hiii<>>:  hiivo  tho  iiT-nperty,  whon  connected  in  circuit 
with  Jill  iilici'tiatiiii^'Ciirrciit  ^<^iiuralor,  of  ninnio;„'  n-f  a 
motor  ill  •lynchroiiisni  llit-ruuith :  l>iit,  trkilo  tho  .kltei- 
niititi^  cunuiit  will  run  tho  nioU>r  uftui*  it  hiiii  uttiiinod  :i 
rate  of  »|we<l  t^ynidironons  with  thiil  of  tho  j;oiicr.»tor,  it 
will  not  MUtrt  it;  IiKiira.  vvhcvri!  tlie.te  "  lyrhnitiiitiii;; 
motont,"  iiR  iboy  aro  lomiod.  havt;  lieen  run,  >iomo  rniMiis 
hnvo  Iwen  employcil  to  hn'ni;  thi;  lnl^tlns  nji  lo  «yiichruiiinm 
with  l.lio  t:<"o-ratoi'  hoforu  iJiu  al tcTiialin;;  currant-  •>(  the 
jfonvnttor  i»  apjilieil  to  diivt;  them.  In  Honin  insLincC!) 
nt(iehani(»il  :i|>)i1i.itiei-e  hnvft  Itoi^i  ulili.a(vl  fur  this  jitirjin'^o. 
In  othoi~H  8|.cviitl  fDnns  of  motor  have  boeo  ^oii-ttriintwi. 

With  the  oliject  of  nffcctinj:  ihc  BtJirlins  of  the  iiltcr- 
iiatiii^  niotiir  and  hrinL'iii};  it  tn  HynchmniNm  without 
oxtiTiial  »id,  Mr.  Nikola  TafiU  ha*  doviiwd  a  simjiie  sy.itom, 
in  which  ht'  i;ni|>]oys  ;in  earth  return  during  thu  purioil  of 
startii  n  only.  For  this  piinmsu  ho  coiiBtriict*  a  (jLiniTrttur 
vi'ith  two  cniU  or  acta  of  eoils,  iiod  a  Di<>t4)r  witli  •  orrv^- 
)>ondin](  onerj^titiji!  coila  or  sea  of  coils.  By  nx^aiin  of 
two  line-win.-^,  one  tcnninal  of  u-ch  j^oneni tor  coil 
is  coiinocttftl  l>  one  terminal  of  its  earreiipondiiig  motor- 
coil  while  Iho  o|>(io«te  torminaU  of  the  gonoralor-coiU  ore 
joined  t9;;elhor,  iind  likcwinn  thoAO  of  the  motor. 

To  >-U»l  tho  motor,  an  electrical  C()nn«ction  is  ten)|io- 
rit-ily  I'JilaKlinhwl  1icIw«<mi  tho  [noint*  of  connection  h«Iwecn 
tbu  coila  in  the  generator  .uid  thu«i:  in  the  niot'>r,  «o  that 
the  systum  hcvome^    an    onlinury  douhle-drcnit   aystem. 


When  hy  thia  plan  of  contipction  tho  motor  h;ui  abbaineil 
the  doxii-ei]  Kiwed,  tho  airth  corinoction  i>t  severed,  by 
which  me-i'  b  tno  tiystcm  becomes  an  ordinary  sinslecirciub 
^yiirhniniiiiiij:  oystem.  The  ncconi(ianyiiig  diagram  shows 
tfie  muniior  in  wiiich  this  is  iiccoinptiKhod,  G  re|»ri!4cntiiig 
uH  ordinary  idtornating-currenl  generator  having  four  field- 
Ifoles,  A,  m.ignt  ti.*cd  hy  a  coutiiuious  current,  and  an  arnu- 
luve  Houiid  with  two  Mils,  C,  coniiootod  together  in  series. 


M  represent!!  an  alternatini;-ciin'ent   motor  with,  luy,  four] 
poles,  I),  thu  coiU  on  which  a,re  conneeUd  in  pairx,  iinrl  thoj 
]iiiirs  connoctctl  in  sencs.    The  motor  anniititrc  ehould  hitvi 
]i(ilur  projeL-tioiis  ami  tloaod  coils,  K. 

From  tUo  common  joint  or  iiiiioii  between  the  two  eoili 
ofjiwtli  the  jtenerator  and   i»oti>r  iiu  CAtth  itonnectton,  Fj 
is  cutalilishcd,  while  the  torminidK  ui  ciid»  of  tho  eoils  wbicl 
ihvy  form  are  cDiinoi-ted  to  the  linu-coiiductorB. 

A89Uiuin{5  thiiL  the  motor  in  a  syiichroni*i'j;  motor, 
OTIC  that  hii.:^  the  oap.ibility  of  ninnio^  in  nyriiihroniitm  with.] 
the  j;eiicriiti)r»,  hut  not  uf  8tJirtin{;,  it  may  he  stirteil  byi 
the  abovUH)(»;ct'ihe']  jtlan  by  closiiiu  the  ground  conneetioaj 
from  both  ijC'  orator  and  motor.  Iho  system  thii%  hocome 
one  with  a  twocircuit  ^^oneiiitor  and  motor,  the  ^^roiin ' 
forniiiij;  a  common  return  for  the  ciinoiita  in  the  two-liim 
wires,  Wlion  hy  this  ariMn;{omont  of  circuit?  the  motor  ia' 
linnighc  to  Sliced,  the  ^''ound  conni:ction  is  brokon  habwueti^ 
the  genst'.itor  or  motor,  or  linth,  and  ground  awitchfi 
K  K,  being  omployod  for  thia  [lurposo.  'l^he  motor  thcn.| 
nins  as  »  gynchronising  motor. — h'lffrir-i!  lyarlii. 


THE  BOARD  OF  TRADE. 


The  following  letter  Uab  been  aent  to  tho  Hoard  of  Tr^id 
liy  the  Bocrotary  of   Callomlcr's  llititmcn  Cnm|«ny',  diioot- 
iiig   attention    to  the   re^iiiltft   which   will   arise    h'-'ni  the 
sii^gijutctl  mioit : 

"  On  Iwhalf  of  )_'nlleiidern  Bitiiinen  To!egni|ih  and  U'atetv 
jooof  Com]»aiiy,  Limited,  ot  which  I  am  the  socrcUry.  I 
h.ive  ilio  hiiiiunr  of  hiyin^  bcfuio  you  the  views  of  my  com- 
jiaity  with  regard  sjkucially  lu  rule  H  uf  the  I'e^ilatioiis  uf 
tho  I:oaivl  of  Trade  in  rc%|ioct  of  A>'-ri&l  wires,  which  Iwvfr 
recently  boon  formulated. 

"My  cninjiany  fool  that  in  its  pri^enl  form  rule  9  will 
not  only  lie  oxecoiltiiuly  injniiniiH  to  imiiortant  tnideA  now 
carried  on  in  this  country,  hut  lliat  it  will  ho  either  inipnic- 
licalilo  or  very  dillii:iilt  of  .application. 

"jMy  company  have  for  many  yeaiN  hoon  the  nianiifae- 
tuicrt  of  an  iiisuliitiiij^  innteiiid  of  cxceoflin^ly  hi|;h  i^uality, 
prtKluccd  chiefly  from  the  vnkanisiition  of  refine*!  natural 
hiuimen  from  'frinidad. 

"This  comjmaition,  which  ia  well  known  as  CVillonder'fi 
iiinulatiii};  material,  bus  ac^piired  a  very  wide  rcputution 
by  icaKun  of  it«i  unifonn  cxcullencv,  iti  hijrh  iiisuUting 
power,  and  its  vtiimcity  for  retistiiig  change  under  the 
inttuence  of  atmoaphcric  condition  of  moisture,  etc.  This 
la»t  moat  valuable  iiualit)'  i)!  mainly  due  to  tho  exce|itiond 
stability  of  bitumen.  Notwithst-tmiing  tho  excellence  of 
its  luiality,  it  can  be  produced  at  a  very  roasonable  price. 

"Under  the  circHmstancos  this  insulating  matoriitl  is 
admii-ably  united  for  all  deacrijitionH  of  overhaid  work,  and 
11  couMidarablc  hiii<inc«<t  in  connortion  therewith  wil^)  antiei> 
lutod  flo  euon  <ts  the  Botud  of  Trade  should  insiat  on  ulec- 
tnc  light  wii-es  being  pmjKirly  insiiUted.     Hut  in  the  form 


in  which  the  rule*  sfciiiJ,  not  nu]y  my  I'lJiOfKiiiy  liiit  nil 
other  firniR  tlint  nianiifacttire  high-clnss  in  mi  latino  siiKiUiiipoi 
otiicr  than  i[uliai'ii)>l>ei'  wmiLiI  lie  plareil  at  n  i,Te'>il.  rlti^^ilviui 
Uge,  and  we  ]i;tve  iiu  iluiilit  that  the  jmcUcal  ro^iilb:  df 
the  ru\us  ill  thvir  itio^ciil  Hh.i[>o  will  Up  tn  ileprive  ih,  ami 
thenit  of  ii  uio»t  iiiijmiUmL  linuuh  nf  our  liiutincH,  iiiiil  ti> 
iiiiluce  the  piililir  u^  ii«e  infcnor  iiHiiUtinn  iiiHti!,'Ml  of  tint 
which  thov  wuulrl  [irohuMy  luo  liul  fur  the  iiiturfi'i-utirv 
with  tr;td«  line  to  tbcae  riilfia. 

"  Before  <leiiling  with  tlie  rn<ie  of  my  rr)ui]uiiy,  whii-ii  in 
OdIv  ty^iical  uf  the  wlii)le  cUm  of  TiKiiiiifiU'Uircrs  nf 
hiRn-clasB  iiisnliitiTit;  m-itoriaU  in  whifiti  ruMiW  is  not  n*x). 
[am  iloairoi]  hy  my  •'(iiii|iiiiiy  tn  inninl  niit  th^itlhe  riilo»  an 
they  at  jtrfsenl  9Uvu\  are  ojieii  tn  the  [inivc!^!  of  olij>i-liniiii 
of  utiolher  kiinl.  The  woi'li;  ol  tlic  l>lli  inlp  ihq  :iu  ftilluivK : 
'High  iH'oaaur'C  arriitl  i;ni ;i IikIdi'^  niuti  lio  iroiitiiiii(iii.->ly 
)n!!iil.itei1  wit)i  iiuliariililiei  or  other  ni:iteriiil  e'jiiallyiliir.iMv 
and  cfRi'ipiil  under  the  circnmstjuicew  in  whiidi  it  iuiiALul/ctc. 

"If  l)y  imliariiMicr  is  meant  initc  i)iili:imMicr,  the  nde  is 
simply  inijii'acttuihlc,  for  (tiire  indi.inililier  nonlil  iieilher 
be  .hiiMldo  nor  efliuient  und^r  tlie<'irciim«tiiiinre«,  It  would 
porisli  whh  the  trfoitlior,  :knil  would  Vi«  »  very  iiiimiti^fitc 
tory  tovcriiii;  for  the  ivirc.  tf,  on  tlio  other  liitml,  wo  arc 
not  to  iindenttiiiid  indiundiltar  an  ni(!iiiitti^|inr«iodi.irid>lter, 
but  indi.inil'her  inixrd  with  forci};ti  sidi^Umro*,  thiM'O  iu  no 
limitation  or  rcHtrictiuii  ua  to  the  md'stiiiccs  wliiih  may  ho 
ilicor|K>r.itoil  with  it.  iinil  the  conseiiiienrcs  will  In  tliiiL 
iniit«mls  whii'h  are  sold  an  ridih^r,  hut  in  reality  conUxiii 
hut  B  BiiiiiH  |jro|i»rti'>n  of  thnt  mit^^UinvC!,  will  1k;  in  litiL^o 
ilunLiiul  for  lliih  [>itr[>(MO.  Siith  i;oiuiioisitions  would  In.- 
neither  cindi^iit  nor  dundile,  iind  would  cortairdy  not  cotn- 
[Kirc  ill  ("ilher  of  theno  i-espm^ls  with  inaiij-  miiterials  vvhit-h 
nro  not  nihlier  at  i^ll,  nnd  tiiiikc  no  jiiutcMCo  of  liein^  au. 

"My  vi)in[>uiiy  h[tvu  no  iloiihi  that  ihero  was  um  >iny 
intention  nii  the  [mrt  of  tha  Boaivl  of  Trade  to  interfere 
with  tlic  iiiiinufiiciiirc  of  lii.;h  i^iiint*  inttulatiiiKiuiitenitlx,  uihI 
no  doiiht  it- i«  thought  tliiil  iIk'  words  'or  other  material 
e(|ually  dunihlt!  :ind  i-tliriunt '  wouLI  provi!tit  any  Ruch 
inlerfcfcriie,  hnl  my  «^niiiaiiy  cin  assure  the  Unnvd  of 
Tnido  that  in  |j|-.»ri.i<:e  sindi  will  not  l»o  Uie  in^c.  The 
|inhlii',  seeiiijj  thai  one  tulmtince  in  AyttxiuWy  mi!ntioni>d 
aa  satislaclory  Ij>  tlio  ISoniil  of  Trade,  will  at  once 
ehooe'C  that  liy  in'cforeiice,  in  the  holicf  that  liy  ho 
doinj;  they  avoid  all  iiue-stinN*  Iteinj;  ruined  ii>*  to 
the  Kiiitjihility  of  the  iri*iil.>Uir,  and  thnt  if  llicy 
take  any  "ither  inaiiUlfir  they  iniiioiiO  ujion  tlieuoHclvca  lliu 
hiinlcn  of  |iroviiuj  that  it  is  ii>  '■lui'able  arnl  eiliL-it^nt'  a-i 
indianihlwr.  TtiiR  will  rrmler  it  exi-eivliii^ly  diUhnlt  to 
lieratutdu  )H>r«oui>  intcrcstdl  tit  une  any  other  influlittor.  uud 
this  ditfiuulty  will  Iw  very  giisntly  iiirrcLtcd  hy  (he  ini[«)fi- 
<)ihility  of  aiiirerulning  what  ifl  meant  hy  'indiiiruhlicr,' nr 
wliiit  AL-indaitl  of  [lUrily  and  'liirahiliLy  it  i*  KUpfxiseil  t^ 
attain  to.  Thin  niiinion  i^  not  merely  .1  "[ucoUlivti  one  on 
the  {uit  of  my  L-oni|»iLTiy,  for  thi-y  have  rci;s(ni  Ui  liclievc 
that  a  tu'go  onler  has  alivady  jias-itnl  llvem  (whirh  they 
would  otherwise  have  ohudtied)  Wety  Ueruuso  the  larti&H 
preferred  to  Uiko  the  in.tntator  inctiiionvil  in  the  niIc^-<,  and 
so  avoid  all  ijueHlioii  uk  to  il»  Ijein^  a.  (trojier  Jnunlator. 

"  I  am  divsired  t<i  |>oiiit  <>iil  ih^t  the  muntioii  of  imli.i 
nihl«^  ill  clause  9  is  Uil-  only  in^tiiiRL'  in  the  rules  of  any 
tt]i<Krific  tDateria]  l>eiii^  rufonul  to,  ami  that,  a|mrt  fvoiu  the 
oxCrcoie  umtuitidiility  of  thu  term  '  indiariihlwi''  iis  a  ntan- 
danJ  fur  ctliciuney  and  diirahility.  there  is  00  need  to  I'efor 
Vt  «nv  Kjiocilic  snlMttanev  sis  a  t<Mindar>1,  aK  clailHOK  10  niul  I ) 
by  tncmsclvej  would  aniljciontly  provi'io  for  the  imMic 
safety,  tf  it  i-i  thou^lit  that  any  refeieiicc  iihouhl  l>e 
nuule  to  the  kiml  of  nuieiial  Ut  be  used,  the  pro- 
vision nii^ht  AUitid  that  the  eundiiclui'  sbonld  ho  imtu- 
kled  with  u  durable  and  olhcient  material  nf  a  kind  to 
be  approved  of  hy  the  lloard  of  Traile.  My  <:om]NHiy  and 
othor  manufaetnretK  of  iiisiiliilina  iniitenal,  or  of  covcrcil 
cables,  would  then  have  the  opi>ortnTiity  of  submitting  to 
the  Hoard  of  Tnulo  samples  of  the  material  used  by  them 
for  Mpproval,  and  their  s{>ecificutions  could  then  provide 
that  the  iriRuIatin^  material  used  should  not  be  inferior  to 
the  satniilo  so  appiovod  of.  By  thodc  simple  moaiia  the 
Itoard  of  Trade  wouhl  be  able  tu  insist  on  high-claM  tnaulu- 
Uon  without  prejndiviiijj  any  branvh  of  the  ti-iule,  or  tend- 
ing Iv  discourage  future  im]H'Ovemont<^  in  uther  subeUtncea 
u  itiauliitorG. 


"Ill  comdiMion,  my  eom(»;iny  wish  it  most  clearly  to  be 
Mmlorstood  that  in  thua  nr^uij;  the  lloard  of  Tnidc  for 
an  nitenition  of  tho  rulrfl  thoy  are  not  flonkiiig  tn  any 
Way  Ui  lower  the  KlaiidanI  of  iiiAiihiLioii  to  Ix:  rcnuirol 
liy  ihtwo  niloj,  or  to  tarillt.ae  the  u^c  nf  inferior  intailating 
matei-ialH.  till  the  tonlrary,  they  .'^rc  HiLti*^licd  thcit  th«ir 
material  will  iK'arfstroiiialile  coiii)(ari.son  with  .my  dioloetric 
Milder  L'ii'L-nm»iUinces  wbieh  will  thoroui;hIy  teflt  efficiency 
and  durability.  Nor  ilo  they  object  to  the  imposition  of 
any  Te«ts  for  ellicionc-y  or  ihimbility  which  will  apply 
all  iiiKulatiti}^  matorialB  alike. 

"  But  thoy  fuel  Btrongly  th.it    .v*   the   rules   at 
riianil  I. hey  will  put  a  prendtim  rm  the  u»e  of  corajwundt) 
whirh  lOKS  by  the  name  of  indiarnblier  aA  against  NUpcri^ 
innteriivUuf  n  itiiTorent  kind.* 


Lpply  t| 
pi'oaedt 


CORRESPONDENCE. 


NON.MAGNETir  AId,OV. 

Tu   TIIK   ElJITiinop  TlIK   KlKiTKK-.VI.   ENmNKER. 

StR, — I  have  recently  been  making  some  exnoriment* 
ihe  ma^nctii'  prn{iertie-t  of  an  alloy  of  iron  anil  nickel. 
lUtement  of  the  nwull  may  !«  of  intercat  to  some  of  your 
ruadoi'K.  I  am  informi^d  l>y  Mr,  liiloy,  of  the  Steel  ('om- 
pany  of  Sfollainl,  who -(.ivo  mo  the  sample  I  have  imed, 
ibat  it  I'lintain*  2t'''i  per  cenU  of  nickel  .iinl  0'>'4.']  per  cent 
of  nian(;aiiiMe.  It  prnvoi;  to  be  alinoRl  iinn  magnetic,  its 
piM'tnoaliiiity  boin{j  only  11,  mnuh  the  «amc  iU  that  of 
nian^aneHe  ^teel.  On  hatting  a  block  of  the  metal  to  a 
high  teni pci'ature  and  allowing  it  tn  cool  and  noting  the 
tem|>erAturos  ut  sncco&iivc  timcx,  it  is  found  that  tho  curve 
oxiiieming  tho  i-olatiou  bclwooii  temperature  and  lime 
i!xliihits  no  di»tiirl>ance  auch  aa  I  have  obaorvcd  with 
wrought  iron  and  iteel.  The  non-magiiotic  [miporties  of 
this  tnutci'ial  are  very  remarkable,  both  iron  and  niek«l 
being  strongly  nixijfnetic. — Yoiu'h,  etc., 

.1.  HnpKissoN. 

\  Victoriii-ntrect,  S.W.,  July  15,  ISSD. 


TATflAM'S  OABLI-X 
Til  TIIK  EiiiToit  or  TiiK  Ki.KirmKAt.  Enuinkkii. 

Si  ft,  —I  notict!  in  Wt  weeks!  iwue  a  note  icgaixling  these 
rallies  HI  manufactured  by  Fowler,  of  Lemls.  Having 
»iiuo  ox|ionence  of  these  evil)lee  in  practice,  1  found  one 
two  points  to  which  iittcnlion  might  )io  diroctod.  Th 
cablus  seem  bo  Ih*  in  coinmiai  with  moni  other  Icad-iihentheil 
m.iinB  in  that  they  u'lL'.itly  dcteiiorale  with  coiling  and 
uncoiling.  The  somewhat,  re^inon.'-  char.ict«r  of  the 
iii.siilatioii  rciidei^  the  lile  of  the  cable  somcwfaut 
unuertuii)  where  it  ba^  biwn  much  handlcil  before 
laying  down.  I  bnvLi  only  boon  Jiitoi'mUxl  in  these 
cahloA  where  they  have  been  carrying  tho  uau.1l  iiiin(i 
pies^irc  of  110  voUa,  and  from  the  extremely  thin  layer  uf 
dielectric  employed  <iiii  h.irdly  siro  how  thoy  will  sLanti  tuch 
a  prcMuro  a^  1,000  v.dtjs  for  any  leiif;th  of  time  if  laid 
uiidergi-ound  directly  in  rontuct  with  the  earth.  The  thick- 
neft-i  of  the  imuilating  roiitcrinl  in  a  *;.^  cable  i»  about 
,'^in.  ami  with  a  -'I,,,,  just  over  ^in,  ThiB,con|iltKl  with  the 
fact  thit  tho  laigu-  of  these  h  ^ubjecteil,  in  coiling 
and  nncailing,  to  a  much  wvoror  -■sti-e**  i-enders  the  iimu 
tiou  reaisUnce  of  the  larger  sizes  very  much  loss  than  tl 
of  the  smaller.  XN'hy  not  have  a  rathor  more  proportion 
thtcknctis  of  ilicleclric  to  the  leakage  area  of  the  conduct 
Tbesu  cables  are  uBud  at  Crioll'  to  cany  the  current  froin 
tho  generating  ^t^tion  to  the  diatiibntiag  centres,  ind  with 
tho  proit.fui'es  used  thiwo  have  given  every  Aatisfactiott. 

I.<ondon,  July  17,  !.S8S.  ruAiitKS  If.  YkamaS. 


Railway  Working  by  Bleotrlolty.— The  tlovat 

lUiliOiul  of  Ncvi   York   lui^   tieun   uxpuiintentiit);  for  sc 
time   with  the   I>aft  eloctrie  locomotive.     The    b'hjvn 
Itailrnml  of  KansnA  haH  now  dci'iileil    to    run  one  of 
bi-aiiche-t  wiih  electricity  an  the  motivc-jMwer.     The  di_ 
are  evidently  at   fund   for  the  general   working  of  heal 
railwaye  hy  electricity- 
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any  Ueum^cnt  in  Ttnai  or  Country,  and  at  tite  mtrioas 
Hailuxty  Stittieme;  or  it  can,  if  preferred,  be  m^lied 
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BOUND    VOLUMES. 

^oit.  /.,  n.y  attdlll.,  imeteriei,  <)/"Teb  ELBcnticAi  Kkqi- 
MKKii "  are  note  rtaiiy,  and  «jn  be  kad  t'Mrvl  in  blut  tlnlh, 
fjUt  IHtiTtid,  price  it.  Sd.  SiihtcrAtn  can  havt  their  oum  capi*» 
frowid  fir  S»,  Sd.,  or  covers  fur  binditi^cau  be  obtained,  prios  Si. 

IMPORTANT  NOTICE. 


}^t  may  oceaivmally  foti^ie  the  lead  of  mtr  Ameriean  Oontem- 
I  poruritM,  e^ttciaUy  tehen  tl\ey  point  oM  a  terrictabte  «eair.  TVtey 
ar»  iu4  bo-sicward  in  luMn^  Ihrir  friet\de  toiooU  they  tan  for  tht 
toiffare  of  the  paper.  ir«  ath  mir  /riend4  to  rvmembw  ue.  .Vo 
paper  tlutt  Km  know  eetr  nfiiaei  StUuerilMirt  or  Adtertitera.  ^or 
do  iw ;  in  faet,  im  ineile  (A«m,  Mtof injr  0*at  they  wiU  yet  full 
eahufar  their  mottey. 

Spteimm  copies  qfHu  paper  imU  he  t*tt  oN  rt^tett. 


AGREEHENT. 

Perhaps  the  most  important  stop  over  taken  in 
the  electric  lighting  industry  la  that  promulgated 
this  week  from  two  centres — the  Kdison-Swaii 
Compauy  and  the  "Brush"  Company — relating  to 
their  agreement  to  forego  further  litigation.  The 
wJBdom  of  this  step  is  clear  to  everyone,  except  the 
lawyers.  That  this  action  accocds  with  the  opioioa , 
we  have  again  and  again  expressed  conveys  to  us 
Bome  alight  satiafoction  that,  though  late,  the 
iipinioM  has  been  found  to  be  right  and  best  for  all 
parties  from  a  comoiorcial  point  of  view,  and  we 
haHten  to  add  that,  so  far  as  wc  can  see,  it  can  ba 
considered  &om  no  other  standpoint.  Hitherto, 
sbaieholders  have  had  no  great  returns  from  iudus- 
triiil  uiwrations,  though  a  good  deal  of  money  has 
been  made  and  lost  by  financial  operations.  The 
continued  prosperity  of  the  indtistry,  bowevar, 
depends  not  upon  proBts  made  by  baying  and 
selling  shares,  but  by  pro&ta  made  upon  work  done, 
whether  that  work  bu  luaouliactiiring  or  supplying. 
It  15  difficult  to  say  with  certainty,  without  examina- 
tiou  of  the  books  of  every  company  and  every 
inventor,  but.  broadly  speaking,  wo  may  venture  to 
say  that  "lawyers"  and  "  scientific  witnesses"  have 
benefitted  as  yet  to  a  greater  extent  pecuniarily 
than  have  tibareholders.  Indeed  the  wonder  of  the 
age.  and  principally  introduced  by  electrical  litiga- 
tion, iti  the  "  scientific  witneKS."  He  iH,  moreover, 
a  very  costly  even  if  he  is  an  amusing  and  some- 
times an  instructive  creation.  Better  write  bis 
epitaph  than  employ  him,  though  during  the  era  of 
rampant  litigation  he  may  be  said  to  have  been  a 
costly  necessity.  Wc  suggest  the  epitaph,  "Here 
lies  the  fourth  degree  of  comparison." 

Itesuming,  however,  our  subject,  it  is  evident  that 
in  the  agreement  arrived  at  there  is  l)oth  giving  and 
tukiug  on  either  side.  The  Edison-Swau  Company's 
report  dismiBseg  the  subject  in  the  following  sen- 
tences: "  The  appeal  of  the  company  from  the  de- 
cision of  Mr.  iTostice  Kay  was  heard  before  Lord 
Justices  Cotton,  tiindley,  and  Bowen,  who  reversed 
Mr.  Justice  Kay's  judgment,  and  decided  that  Mr. 
Edison's  patent,  10th  November,  1879,  was  valid. 
The  Broah  Compauy  gave  notice  of  their  intention 
of  appealing  to  the  House  of  Lords,  but  a  settlement 
has  been  arrived  at  by  which  the  case  will  not  be 
carried  to  the  HouHe  of  Lords.  The  Brush  Compauy 
gave  up  manufacturing  incandescent  lamps,  and  they 
pay  the  taxed  costs  of  the  action." 

The  Brush  Compauy,  however,  gives  a  further  in- 
siglit  into  the  nature  of  the  agreement,  as  will  be 
seen  from  the  following  extract  &om  theii  report : 
"  The  director!)  take  this  opportunity  of  announcing 
the  settlement  of  the  litigation  with  the  Edison- 
Swan  United  Electric  Light  Company  in  rogard  to 
iutiandcacence  lamp  patents.  Under  the  arrange- 
ment come  to,  the  Edison-Swan  Company  accept  a 
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license  to  urn  tlic  Ijane  Pox  and  otlier  iiioaiidcsoence 
lamp  patents  held  by  tlie  corporution.  and  tliey  pay 
the  coriioration  a  royalty  upon  the  basis  of  ihe  num- 
ber of  lamps  made,  but  subject  to  a  raaxiiiium  pay- 
ment per  annum.  The  corporation,  on  the  other 
bimd,  give  up  the  manufacture  of  incandescence 
laaipB.  and  ngreu  to  buy  from  the  Kdisou-nwan 
Company  on  the  moat  favoared  terms  to  dealers, 
until  the  expiry  of  the  Edieon  patent.  The  Edisou- 
Swau  Company  waive  all  claim  to  damn^es,  and  it 
will  be  rciucuiberod  that  in  roRard  to  the  Choes- 
brougb  patent,  tbc  decisiou  of  Mr.  Justice  Kay  wae 
against  the  corporution  and  no  appeal  was  entered, 
but  the  corporation  agree  to  pay  the  Edison-Swan 
Company's  taxed  cohIr.  The  arran>;ntneiit,  which 
applies  only  to  tbc  United  Kingdom,  fully  protects 
the  corporation's  customers,  who  will  not  be  sub- 
jecteii  to  ajiy  inconvenience  or  expense." 

Coming  as  a  corollary  to  this  agreement,  the 
reports  of  both  companicB  contain  information  of 
tbe  highest  importance.  Taking  the  "  Kdison- 
Swau"  first,  tbe  directors  bavc  to  be  congratulated 
npoii  having  come  to  the  end  of  the  long  lane,  and 
having  the;  wherewith  to  pay  what  may  under  the 
circitmstancog  be  couEidcred  to  bo  a  substantial 
dividend.  We  know  shareholders  who  in  the  earliest 
days  of  the  Kwun  Company  invented — the  word  is 
italicised  and  used  in  contradistinction  to  speculated 
with — 'all  their  available  capital,  and  from  that  time 
to  this  have  patiently  awaited  the  action  of  tliH 
directors  in  puUiug  tbo  company  throngh  its  diffi- 
culties and  landing  it  upon  the  first  stage  of  pros- 
perity. The  real  investors  could  uot  sell  their 
shares  during  the  long  period  of  depression,  and  we 
must  therefore  congratulate  them  as  well  as  the 
directors  upon  the  present  position  of  the  company. 
Opinions  may  differ  upon  the  policy  of  giving  up  in- 
stallation work.  We  think  it  was  thd  right  one, 
and  we  doubt  very  much  if  the  right  policy  of  tbe 
maimlacturor  is  not  to  be  purely  and  simply  a 
manufacturer.  This  may  not  be  possible  in  the 
earlier  stages  oC  an  industry,  but  as  time  goes  on 
the  matter  should  he  carefully  considered.  At  any 
rate  the  company  under  immediate  constderation 
hoe  TCGtrictcd  its  operations  to  manufactiirc  incan- 
descent lamps  5rst,  accessories  in  using  these  after- 
wards. The  demand  in  both  directious  should  be 
BDonuoas  and  quite  sufficient  to  employ  all  the 
energies  of  directors  and  management.  Make  the 
lamps  as  good  as  possible,  cheapen  them  as  much 
as  possible,  consult  the  whims  and  wishes  of  clients, 
and  by  the  time  patents  run  out  thu  position  of  the 
company  will  Ix:  unassailable. 

With  regard  to  the  Brush  Company,  its  record  is 
different.  Its  shareholders  have  had  some  return, 
and  it  has  through  the  whole  time  of  depression 
shown  a  bold  ^ont,  done  good  work,  and  to  an 
enormoas    extent  assisted   in   keeping   the    whole 


industry  from  falling  to  pieces.  Baying  thai 
sufficiently  indicates  our  news  of  the  management, 
Now  the  company  is  to  be  reorgaiiiaod,  and  we  have 
not  the  slightest  doubt  as  to  the  wisdom  of  the 
movement.  The  absorption  or  amalgamation  with 
the  Falcon  Works  indicates  that  more  attention  will 
be  paid  to  electric  traction  and  the  distribution  of 
power.  There  is  a  greater  field  for  development 
in  these  directions  than  even  the  most  sanguine 
imagine.  Our  advocacy  of  this  policy  has  been  con- 
demned as  premature.  It  is  said  the  public  comprehend, 
and  will  avail  themselves  of  the  distribution  of  light, 
aiul  that  the  distribution  of  power  will  naturally  fol- 
low. That  maybe  perfectly  tnie,  and  yet  to  restrict 
dusignsof  et-ntral  stations  to  mere  lighting  is  absolutely 
suicidal.  There  is  no  need  to  have  separate  instal- 
lations for  tram  lines  if  electric  traction  is  desired 
and  direct  driving  is  required.  The  central  station 
should  supply  the  power.  Bvit  this  is  digressing  into 
another  subject.  Tbe  other  amalgamation  is  with 
the  Australasian  Company,  and  indicates  a  deter- 
mination to  push  the  colonial  business  with  vigour. 

The  freedom  from  weighty  litigation  will  relieve 
both  these  lur^o  companies  from  an  incubus  which 
has  long  occupied  tbe  attention  that  would  have 
been  more  profitable  if  given  to  purely  business  con- 
cerns, and  whether  one  company  feels  it  has  got 
more  than  it  expected  or  not,  there  is  no  shadow  of 
a  doubt  but  that  the  agreement  will  prove  beneficial 
to  both  parties. 


NOTES  ON  ELECTRIC  LIGHTING.* 

BY  K.   I.  SILCOVK,  A.H.I.aK.,  A.I.K.K.,  BOKOUUIl  KNOIN'KKK, 
KlSii's   LYSa. 

((^irludni/rotn  page  3S,J 

ACCUKULATOKa. 

The  prifici|>Ie  of  »ll  accumuktors  i*  thul  n  current  is  ru~ 
through  a  hittcry  coin[»oftod  of  Icud  platca  in  an  acid  aolu- 
tioii,  when  oxide  of  Ita*)  is  trail sfeired  from  the  ]>o«ritive 
plates  t«  the  ncgntivo.  making  thom  nt  ii  higher  potential 
thuti  the  poeitivo  pliitoa.  Wu  luvo  tbciimccbaniciu  unersr 
tninsfonncil  into  electrical  energy,  which  in  ita  turn  » 
Lr.tnsform(wl  irmi  chemical  energy,  in  which  form  it  can  ba 
stored  mid  rofiroductd  wbou  rciiuirod  i»  th«  form  of  «Ioctri* 
caloticrg}'. 

This  double  transformntion  from  electrical  energy  to 
chemical  and  from  chemicil  to  electrical  cauass  a  oertain 
auioiiiit  of  loss,  and  probably  it  may  be  stated,  without 
being  widu  of  the  niarlc.  that  on  a.n  average  30  per  ccnU  of 
the  energ>'  will  bo  lust,  or,  in  othor  words,  that  the 
efliciency  of  secondary  batteries,  as  a  rule,  doos  not  exceed 
70  per  cent. :  this  loss,  combined  with  their  larjtfi  cost  and 
the  trouble  which  they  oocusion,  does  mueh  to  preveut  the 
general  mloption  of  sdcoiKlnry  h«tt4trio8,  but  they  offer  groat 
advnnLagos  in  reducing  the  number  nf  hours  a  dynamo  has 
to  work  at  small  lontln,  and  in  radncing  tbe  rise  ef  the 
dyn:;imos  anil  engines.  I1)c  light  from  an  twciimulator  is 
absoluboly  steady,  mid  coneoqitontly  lampe  bavc  aa  incroasod 
length  of  life  when  run  from  them. 

In  cases  whore  n  |)nwer  ia  availab'a  during  certain  hnuni 
of  tbe  day,  or  where  a  small  water  power  is  constantly 
avatUble,  secondary  hatteriea  can  hu  used  with  &d%'untnga, 
aa  it  h  then  jiouible  to  ulilixe  at   night  the   jvower  whmh 

*  \  jiB^Hir  rtnd  >t  tha  Annual  CuiigraM  of  Ltiu  Ai^KiaUoD  uf 
MiiiiirijuLJ  uhI  Saiiilaiy  Kn|{inwr>Buil  atiTinryan,  PotbiiKoiilh,  4tli, 
Stli.  Biid  6tli  Jut;.  1089. 
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would  otherwrse  he  lost,  ;(rnl  ihoy  form  b  inMl  f«at«m  in 
one  system  of  ot'iitl^il  ti^hlini'.  Scrnmliiry  IwiIIpHph  nhoulil 
bo  very  carefully  (oit  iiii.  mnl  nieiiuH  uiloitlixl  U^  (Hvvoitt 
cre6]>ing  ni  the  aciil,  wnic))  c:inM(N  leakage. 

CbsTIUL  LHiUTi.vr;. 

The  cciitnil  lighting  of  t/>wn«  nny  he  effertefl  in  one  of 
three  v;iyB,  whtcb  may  Iio  Iiricfly  (Imcvikicd  ad  ftiltoWH  : 

I.  fhrrcl  Sii/'jilt/.—ThiB  ftyaiem  cuimatA  of  layiiij*  liowii 
iiiiiiiiK  (which  shotilii  1)0  on  th«  lli roc  wire  siyittciii)  fr*im  ii 
cciilnil  .-<tittitiii  niitl  sii|>[ilyiiig  ciicli  liuitNu  ilirc'4.'l  ntlli  lliu 
t-uiTviit.  Tbu  i>(itotiLi:il  iri  micli  a  mxa  miiiiot  wull  <!!i:co(mI 
'200  volt^  ana  the  large  cosl  of  the  <IiatrP>iuiii};  iiutinH 
niiiltes  it  initdical  only  for  niipplyiii;;  diHtrirtt  uittiiri  ii 
niiliux  of  half  a  iiiilu  from  the  ;;ununiliiig  ata-tion.  Thi« 
Mitwi  is  adoiit«4l  by  the  Ht.  JinnoKnml  I'all  Mull  comiiiuiy, 
ititi]  tliu  Brailrord  CorjHii-atioii. 

'2.  Tmtiafunwr  Sysfcwt,  -  By  thia  Rysttiru  an  alterii&tin|r 
viirront  i<  geiiorate'l  at  a  i:oiilntl  ntutioii,  tuiil  uoii' 
veytfl  "I ;"  bigli  iwWntiat  varying  from  2,000  to  10.000 
vdltn  Ui  tririBforuiois  iit  variutK  jxHtitB  in  the  iliatriet^  to 
1m>  sii|t|>lie'l.  The  trannfoniiflrs  r«dnce  the  t^-M.F.  to  100 
volt-,  iirul  the  tiiri«i[t  is  pi'0[ii)rtLiiiiiiIly  itioieiitteil  .  \\iv 
cnri'Oiil  i*  Lbeii  tlistribiitei)  to  tho  boiiKOH  u^  in  the  liml 
methoil.  Thin  system  is  mloitteil  by  the  London  Com|uiny, 
tlic  MotHi|iolitaiiCoin[taiiy,  tnc  lloiiso-to  lloiiso  C'om|Miiiy, 
the  Ki'tlKtunie  Com|miiy,  sind  otiiori. 

.1.  Ttir  .  trftimiii'ii"!  •>'rf4'-ii'. — ^fly  thiA  syj-tcni  a  roiitinnoiis 
ciirrent  ;it  Iii{;b  |xiteiiti:il,  of  from  1,000  Oi  2,000  volu,  id 
i;«MViMr«it  lit  :i  cfliitnil  fltittion.  ami  convcycl  to  flintribiiliiig 
AliitiiviiK,  where  it  ifl  ii80<l  to  chai-^o  accumnlatuni.  The 
ciirH-iit  IR  then  itihtriltntoil  front  these  atrcinniilMlx>r  hLiLioiu 
al  :ilioiit  100  viills.  ThiR  »yMeni  iii  iirim)  by  the  ('hcUea 
Cotnimny  arid  tliu  Jvcnsington  urid  Kriijjhtsljridgc  Cum 
jmnits,  mid  will  he  iisud  hy  the  Notlin;;  Hill  and  West- 
miniitei-  C'oiii[Ktnifls.  The  relative  meriU  of  ihc-ie  three 
Byiit«mB  XK  iiot  tinnlly  tiettlcd,  Imt  it  may  be  »aid  that  the 
(lircul  Biipply  s^ttem  is  ptucLicully  liiuituil  tu  siiiuH  towii^ 
or  to  the  nioro  detisely-|A>|)nlat«il  [aria  of  large  Uiwiia.  For 
the  Bii])[ilv  of  large  towns  (roni  onostiition,  or  (or  sjnimely- 
poiiulated  iliHti-jitd,  either  the  ti-anafornicr  or  aci:iiiiiuhitor 
sv-HlBinn  iii'i-il  be  iujuptetl. 

The  ;u'^iiiiic«tM  fur  and  iiguirmt  these  latter  HysteiDK  tire 
very  concisely  sunirnod  itii  hy  Mitjor  C.irdow,  in  the  rei>ort 
of  Slajor  Mikriiidin  to  the  ItoAiil  of  Ti'aile,  frniii  whiuh  the 
fiiltowirig  i*  extractcil : 

"'I'lu!  initiwfoniier  lyMtuin  canii's  thu  high  ]jri;'i.';iire  up  to 
the  houHCfi.  The  distributing  nuiiiH,  thcrcfoi'e,  are  of  nninH 
st^e.  A  lar^itr  district  can  he  served  from  one  station,  and 
the  rrgiilutjoii  of  |trcK«nre  in  the  dixtribiiLing  mains  can  be 
very  g(>od.  There  flhoiihl  l>c  no  greitt  ditlicitlty  in  luain- 
tuiiiio^  II  stiiiidiinl  jircaaiiro  within  u  vuriuUuitof  'i  [wr  coiit. 
The  (uesstirB  in  the  hoiiaea  may  lie  ditr«iv»t  in  dilfcMOiit 
c!ise§,  acconling  to  the  ticciU  or  fancy  of  the  coriHitnicr.  It 
in  aiKo  a  Bini[du  »yittcta  to  work,  and  the  dyiianms  aru 
stin|ile,  ami  <mii  Ijl-  titiidc  in  (uisilyrciilicuahle  |iurb4.  On 
the  other  hiLiid,  the  high  [iifMoru  iieuuseitales  great  cm*o 
and  expoiiHO  to  iii^iilitlion  ;  the  conveying  of  tins  high 
lireHMiru  tu,  nl  uiiy  rate,  one  [Htiiit  uii  the  I'onninner'^  jii^ 
iid^uK,  ami  the  mk  of  a  cotiLuet  hutwoen  tbi«  drcuit  and 
the  low  ptei^nro  circuit  initide  the  hoiiBu,  iiLvoh'Ott  (some 
risk  to  life,  although  it  may  lio  rcdnce'l  to  n  niiriimuni  by 
piniior  I'oguhitioim  aixl  |ireraiitiona ;  the  miin  ouiiiot  lie 
hiu  died  or  coinicctioiiD  made  when  the  |)re^iirc  is  on  :  the 
i-o;;uhitioi>  ill  the  bouses  is  not  »o  good  lu  in  the  mains,  as 
the  trunHfoitnoiB  act  aHn  coniiiilerablu  oildfld  re»i'<tat)ce,  and 
catiKe  an  iricieoiietl  variation  of  iiremiire  in  the  |iower  an 
uomiHired  with  that  in  the  maing;  the  system  enniiot  at 
prewiit  be  utticicntly  utiliaud  for  motive  iwwer,  oi-  for 
electric  de[iosition  or  other  chemical  u«es,  sttch  as  cliarging 
ueoumiiUlors;  aiid  tt  in  very  doubtful  whether  a  [iraetically 
9Uece»«ful  alternating  motor  ia  likely  to  be  brought  out;  the 
sy^teiij  deiieiids  entirely  on  running  niucbinery  and  engines, 
and  dynamos  have  to  be  kept  in  motion  tbrougho'it  the  'H 
buurs;  the  general  efhciency  tniist  be  low  when  the  supply 
iuniur  it^  minimum,  a  condition  whiLh,  no  lung  an  it  u« 
iitilited  for  lighting  alone,  obtainH  during  aliuut  18  homit 
of  evoiy  day  on  the  average,  and  a  senoiis  accident  in  the 
gencnttiug  station  mi^iht  ^top  Lbu'iULply  fur  a  eouaiderable 
time.    jVlternating  nuebines  cannot  oe  ao  reultlyconnectfeil 


i 


litgoTher  t4i  ntn  in  [lai-iillel  (-irr:itit  as  eontimioiiH-ctirrcnt 
machines.  The  meiksurenuuit  ul  alternating  ciirroiit,  nrcK- 
^lue,  and  jtower  altn  iilVeiH  I'niinider.iblc  diillculty,  iunl  the 
avuilable  inttlrnineiitK  ami  inctliodM  :ire  far  more  re»>tricLe(l 
in  ninnbtir  than  ii:  the  cu«e  with  the  correH|>oii(liiig  i|U.anti- 
tiee  in  continuous  supply. 

"  Tlie  L'lieliea  ny*teni  hiw  the  lu] vantage  of  Iiigh  pre  ffliro 
bcLwoun  the  genor,»ting  and  diNLribiiling  i!latiOM«.  wiihoiit 
itfi  being  binnglit,  into  the  lonsuincr's  prcmisefl,  and  the 
dintriliutirig  suttnns  may  lie  ^o  nnriioroiiR  that  each 
one  sorven  oTdy  a  small  district,  and  in  thix  way  the  Mxe 
of  [lisli-i bnli ng  niainn  may  bo  kept  down.  The  supply  from 
hattonefi  has  the-ne  enormous  ailvantiige^  :  that  in  the 
event  of  a  tfll;il  breakdown  :il  (be  generatinj;  slatiou 
supply  am  ftill  bo  imiinUiinod  for  «onic  hnniy  ;  tUtii  it  ift 
not  nocoBSary  to  keep  the  machinery  at  the  gcneiuting 
sLalioii  in  motion  thron^jhoiit  the  whole  21  hourR,  and  thiit 
the  iKiltAiios  proviile  a  Kopply  for  the  lung  h>iur;<  ulinii 
vorj-  little  is  re<|uired  ;  the  ftvstem  has  the  advAntagci'  o( 
eontiniioits  currents — v\i.,  upp[ic;;iliility  Ut  the  Hii|)ply  of 
motive  iiouer,  and  other  ii>;l'i4  Ije^iiles  light  and  heat,  and 
greater  Ciise  of  mcaitutVMnciit.  The  rcgtilation,  with  .^inall 
areas  supplied  from  each  suli-tUition,  Hhould  be  very  •^ir')t\, 
and  there  i*r  no  doubt  that  a  lutlery  current  i*  lest 
deBtniotivo  to  lamjtii  ihiiti  one  supplied  from  dynamo*, 
whether  altcmntiii};  or  contirnious. 

"On  the  other  band,  the  cost  of  the  UiLteriof  i"  very 
graat,  and  they  re4uire  skilleil  attention,  while  their  elli- 
ciency  nt  maximum  output  i»  prol>ably  rather  Eow  :  the 
automatic  swit^^hes  nrc  »  weak  jioiiit,  and  any  failniv  in 
this  action  wii,ilil  proUibty  i*iun  the  bilterics  at  that 
.itjition  ;  tho  iiuulalion  i>f  l.-irgo  liatteriea  eaunot  bu  in  lin- 
tained  at  all  hij^h,  and  thu  niimcroiiri  jiiiiiU>,  in  the  presence 
of  acid  [limes,  are  a  wttirce  of  weiikneAs.  Thin  HynUim, 
in  which  the  i^iipply  i>i  entiicly  ti'oui  iiccuinulatnra,  if  h  tan 
bo  successfully  worked  in  prnctico,  \K>«st>nmii  very  |iTenL 
adv(intage.i." 

Two  (iefeclit  are  mentioned  by  Major  L'ardcw  in  the 
tmiixfurnicr  ny^Lcni^vix,.  that  alternating  dynamos  cannot 
1)0  run  in  parallel,  anil  that  no  snecesafitl  alternating  motor 
is  likely  to  be  brought  oliL 

The  author  venture*  to  think  that  the*ij  iwu  dillieiiltios 
nre  overcome,  and  that  if  Major  L'lmlew  were  writing  his 
remarks  ttj^lay  be  woiihl  nut  name  them.  All  iliittributing 
cables  Hhouhl  lie  laid  uiidergioiuid.  Many  fiirm»uf  cnndilit 
have  been  dei-iseil  for  the  piirpoBQ  of  protecting  the  aible*, 
but  pniUibly  nothing  will  i-e  nltimatidy  iiboiI  but  onlinary 
caAl'iron  pipes.  In  Uie  Bnwlloitl  in».tallation  thc'Cahle.s  ara 
ainitily  laid  in  the  grouiul  anil  <.-ov»ie<l  with  boards.  Where 
cables  are  laid  in  conduits,  they  should  Ue  iiiBulated  wit.h 
vulairn.teil  rubber,  an  londeniniLioii  is  eerUxin  tn  t<;i.ke  iila'jc 
iiinide  the  conduit,  ami  if  the  wires*  are  not  insulated 
luiikage  will  titkc  place.  Uut  lii:uU'Ovorc<l  calilea  are  uu- 
MCLCHs;ir^  where  conduits  ^ro  provided  ;  llicy  ait)  miopia  I 
in  .oome  installations  without  cnntliiiu^.  In  smh  eas&t  they 
Mbould  1>e  NheatUod  in  iron  to  pi-event  mechanical  injury. 
Time  <U>cs  not  |>crmit  of  dc^riptiotis  of  the  meters  umiI 
for  nioa-suriiig  the  cnnent  utrcd  by  each  house  ;  but  il 
shoiihl  lie  taken  as  a  (nlnciple  that  meteiii  ahonVI  be  n<*ecl, 
and  not  nn  annual  charge  por  lamp. 

Oust. 

The  cant  of  instill  la  tions  of  electric  light  varies  vwy 
niiicb,  but  it  may  l^e  iL^efid  to  the  niemhers  to  give  them 
>;iime  acUuil  figures  of  eost.  An  innt^dbition  of  about  2,000 
IC-cp.  incandeSL-out  lamps,  supplied  direct  from  dynamos 
driven  by  steam-engines  designed  and  erected  by  Mr.  T. 
Ilewsoii,  M.l.C.K.,  borough  engineer,  of  Leeds,  for  th« 
Leeds  Uorijoratton,  cost  in  round  numbers  r)0.t.  per  lamp, 
including  lioilors,  iron  chimney,  engines,  dynamo«,  cables, 
lamps,  and  fixing. 

('entral  stations  vary  oven  more  than  home  inatallatiun«, 
but  tin  installation  of  37,500  lna)p»,  10  c.p.,  for  Leeds, 
includiui;  site,  buildings,  chimney,  engines,  dytuunoe, 
cabWs,  transformers,  and  meters,  will  cost  about  30b.  {ler 
lamp  ;  the  plant  to  be  ca{)ab!e  of  supplying  two-thirda  ol 
the  toUil  luimbei'  of  lampK  at  one  time  with  the  noccssarjr 
surplus  jjuwer.  This  will  leave  the  couHumers  to  su[»ply 
tben-own  wiring,  lam|m  and  fittings,  as  in  the  ca«c  of  gas, 
and  thia  will  probably  eoat  £1  per  lump  unless  vocy  expea- 1 
sive  fittings  are  used. 
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ttfl  coBt  of  wnikiiij;  iit  licwln.  Mr.  Hcwson  iiitonns  me, 
oomoe  oiit  at  jit.  jier  I(i-L-.|ii  liiiu)>  |>«r  hour,  jiihI 
probnUy  n  ,IO-c.|v  lnni{t  win  lie  ftii|i|>lie(l  fr(>in  a 
central  station  at  the  i-.ito  uf  {A.  jwi-  h'mr,  ivillin  it  jn-.»(ic., 
Imt  including  itiLorctt  and  i)L'|irL'<:)iitiiiii. 

Ill  the  nietmi" lit! sill  nrfti  it  in  |>n>|»osol  tn  chiirjje  mi  s 
Hlidinj;  scjiIc  jit  a  iii.txiiii)Mii  \>n«e  of  Sil.  |«:r  IJ'»-inl  of 
Trwlf  iiiiii  (1,00(1  v«ll-l»nii«).  Tli:*Mill  imilKilily  mean 
lliiit  the  ciJiiwiiiiioi  tif  liti'yo<|tiiirititii»  will  Iw  (rliiii'iteil  a'mhu 
Gd.  |Mjr  unit,  wbiL-!i  i-  eiiuiviilciit  t«i  ^n.-^  iit  Ss.  !).!.  ]»ur  ftiliic 
leet.  Tn  this  iiiiiRt  lie  nflilwl  the  R-newnU  nl  I;iiini«, 
which,  liiUiiij;  I.iKliI  fiimr-^ai  tlio  .n-anif^o  lifv,  iiiiikoH  iho 
«08t  (if  ctoctrir  iijjhtiiij;  e'|iliv*l(!nt  to  ;?is  iit  \k  HA.  |.er 
I.OCO  ciiliii;  f«rt  t^  the  cnnsi liner. 

Three  ycm  itiii  o  oltwtricity  tust  the  coiwimivi'  <ivei-  iiii 
ecjuii-alenl  of  t5w  at  Ts.  [MSP  1,000  ciiliia  fecL  Thfi  rficliio 
tioii  in  the  ]inc«  of  ^i»  fnmi  iln  iiittiHliictinn  wa»  not  liy 
any  nie;iiis  »o  ni|)ii)anttiatnf  eloctric  li^htiiii^  h:istliiiii  lieori, 
and  njiiirt  fmm  thu  ccrtjiinty  «f  further  (iev«lo|nnent  in  ihe 
art  of  olectrii,-  h'^litiii^,  thu  iiLjisu  nf  patujitfi  uluiiu  (nf  which 
BO  many  imw  futt^rr  the*  woilc)  will  in  a  few  ye;ii'ii  ladiiea 
the  price  far  lowar  thun  it  in  today.  The  rn«t  nf  nuinjn}; 
2,000<,iK  arc  Inuiiw  may,  |iiii'hn)M,  lie  iml  ihnni  iit  2,Ui. 
per  lamp  |km'  hmir,  to  i-ovci  all  cliargiw,  Ittit.   tiot  miikv  a 

[ll^»llL. 

I>o»vint;  the  scien'itic  asjiocta  of  the  iiiieatioii,  the  itnthor 
vummotulft  tn  thn  aA8ni:iitti<)ri  thu  folluwiii^  c'lnclnsiuns : 

That   hy   ii'.uKiii   i»f  a  f'ui-[Hiriitiori  Iwirig  al)li)  tn  Iwrrow 
money  at  n  iihoiipcr  Mto  thin  wonW  he  ftooinod  n  latisfac 
tory  |)ro5l  In  n   i:oiii|Kiiiy,  .tnil    that,  it   ne^l   not   mwko  a 
profit,  it  cm   sii[i[ily   uleitiic   lijjlit  ti  il>i   nitepiyefs    fiir 
cheaper  than  a  |iiiyiti;{C'Oin|i:iny  <'i)iilil. 

'ITlot  -inv  (utnrs  iliacuvcry  in  electric  lighting  which 
wonM  [inxfuce  it  more  i-licii|ily  wnulil,  for  li«i|i  pcriorl!*. 
Wiiwfit  the  sharchdMers  of  the  company  only,  rcvi'sioim  in 
the  mco  bciiij;  nt  inters'itU  of  jiorhnps  10  yoac:!. 

That  the  prindiili;  nf  keopin;^  ontiro  (lOAacsirinti  nf  the 
streets  itt  one  whirli  the  i^xperierice  of  all  towns  in  i-fl^anl 
to  tnLtnWdy!!,  i^nc,  and  Wiilcr  ooinpanics  hnn  Miii^tit.  tlittm 
ehouUI  ni-vcr  I>d  yirlflcd. 

Tluit  altbnii;^h  a  Iftcal  jiiithority  may  nffoe  with  a  com- 
[Kiny  to  light  a  town  for  a  shorter  time  than  the  A'2  years 
named  in  the  Avt  uf  P;trltaraurit,  a  coiu|KUiy  woiiM  <>ti1y 
agree  to  thi.^  nti  ruceivinjco^'vuntii^es  ur|iiiriilentt'>  them  to 
tne  rediietion  in  time. 

v\gdn  reminding;  thi!  ^ifoouiation  thai  the  >.'.iipik)li4t  h  is 
been  lot  lot  we,  and  lltal.  Iho  Boiiril  nf  Tr.vic  will  ynnt 
provimotnl  onlors  tn  '  com[Kiiiiuii  where  the  i'«r(iomi.ioii 
iie^leL-l  iir  ilclity  tu  rlu  ho,  tha  anlbur  cuneliideK  vrilh  the 
hope  that  the  interest  of  tbo  nioiuhera  niiy  be  uioiiaed, 
that  they  will  tine  to  tbi!  ocranioti,  and  that  the  inroniiatioii 
i:niiunned  in  his  (iiijirr  will  be  of  n«ft  t,n  thoni  in  dealing 
with  tho  qiio!-tion. 


PROBLEMS  IN  ELECTRIC  TRACTION.* 

BY  DR.  LOUIS  KKUq   I't'EOUK   I;NIVKB«ITV. 

fCmtrtwlftt  frirm  pn^f  .at.) 

I1ic  ampcrM  on  the  car  line  varioJ  fr>m  0  to  90  aikI  the 
volts  (iMiu  iO'i  to  IHO,  avcra^in.;  uboiit  \W.  A  sii  Idcn  cull 
foi'  a  tar^H  riirrt'iil  iiiv;iri,ilily  lowurt;!  Ibe  put«>nlutl  to 
nbont  llOaiid  tomli'd  to  slow  the  criijint'  munioiitarily,  lor 
thu  governor  only  litij;un  to  <iul  auuiv  two  aecoitds  ufliM'  the 
current  roitc :  and  »n  Kiiddeii  are  tho  variitioits  in  ciirrvot 
that  iiotbini;  ^hort  of  coiniioiind  windiii;;  enn  pusHibly  keop 
the  dynamo  at  anything  like  constant  potential. 

The  etei'lriKal  nntiiiit  varied  gi^eatly  during  the  dlD'eront 
butir*  of  the  day.  Fijf.  1  givc«  this  v.triation  of  the  oiitinit 
with  the  ttnjo  in  n  very  m.irked  way.  The  heavy  line 
gives  the  e.h.p.  ro<(t)irod  hour  by  hour.  The  variation  is 
very  large,  and  cause!)  3.  similar  variation  in  the  etiieiency 
of  tho^mwpr  RtJition,  Rince  tke  main  losiiefl  are  nearly  inde- 
pendent of  tho  output. 

ComliiiiiuK-  now,  the  i.h,pL  at  the  uuKiiie  with  the  o.h,p. 
on  the  earlini;,  and  making  luxiiier  allowance  for  theiwwer 
eunsiimed  in  the  Um|)3  and  oii  the  atationary  motor  line, 

'"Tram  the  lUoUfKul  VwU  (N<«  York).  " 


we  have  na  the  aveni^e  effirtency  of   the  power  ntatioB 

K  11  V 
"    ■--'  =  40-7  |ier  cent,  avoi'age  thronghout  the  day,  ah 

p  i|  i> 

for  the  maxitnnm  elliciency,  ^^  -  'j^-  ^C*i-0  pur  cent. 

li^ht   linu  in   Fi^   1   ^\\e»  the  variation  of   the  efliciencj 
thioiiglioiit  ttit?  day. 

The  cnal  bnrneil  ilnring  thu  liay  was  -l.-'iOOIli.  of  alacl 
which  U  at  the  r.ite  <-t  7-SI!).  jier  i.h.|i.  honr,  or  neirlj 
Iflik  iii-re.b.p.  hour.     We  have   nhowii   in  tbe«e  facts  b]| 
far  tho  •;reiit«ttt  tiour*.'«  of  loiw  in  electrir  tn^iitioii,  Iwtb  bet 
and  ol^iewhere.     It  i*  worth   while  conwlering   in   eat 
dcUii  the  niiturc  and  ciiune  of  this  lo».s  in  how  far  low  at" 
tbi*  iK)inl  iii  nwcwiary,  and  what  nioani^  cmi   Iwst  he  taken 
bi  le^eii  it.     The   key  to  the   wholu  sitintifin   lie>i   in  thl" 
imnioti»uly  irre^tlar  calli^  for  power  iti  a  Intmway  syabeni. 
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Tlio  catt-'O  of  thi«  iiTO'ridapity  is  olivioiK ;  the  utinex< 
dia}i;iMin  (Fig.  3)  will  dve  a  fcebrc  idon  of  it4  amount 
■khowH  the  variation  of  the  cnrix;nt  on  the  lino  as  giroii 
the  five  ntiiinte  n>jidin};<:  hotwccn  the  hours  of  ten 
noon  on  one  of  thu  dayu  of  tcitt,  ('omnierit  ioiiinieeotsuy. 
lint  even  this  does  not  i-upruAcnt  tbo  real  anmniit,  for  aa  m 
nialtcr  o[  fact  the  eurrciit  U  never  even  approximately 
isooiitant  for  itioiv  than  a  few  seconds  at  a  time,  and  variw 
from  nil  to  c>Q  or  7<J  imipcren  in  a  way  that  notbiii);  but 
continiions  r'ucord  cin  show.  As  a  re'^iilt  of  this  the  nea 
output  is,  on  a  sytiti'm  of  this  ttixc.  lets  than  'J.'i  pur  cent.,  ol 
the  maximum,  which  may  lie  cjdlwl  for  and  mist  Ihj  ft 
Mtilieil  at  any  motnenU  At  the  syittora  becomea  larei 
the  ratio  of  mean  to  maximum  output  increiuteii  until  v 
a  large  system  it  may  amou'it  to  one  half.  The  viliie 
this  ratio  on  the  llichmond  (Va.)  road,  iudj:ii>H  fwm  Mr.' 
Spmjfiio's  fl||^ire»,  rises  to  nearly  thi»  .amount.  The  valuoa 
will  then  I'^ingc  fioui  "20  for  a  Am^ll  ro:ul  with  hi^b  ^ru-leit 
to  'W  or  -GO  fur  a  lartfc  road  (40  or  ;''0  cars)  in  a  level 
rejOo'i-  (ir-adoi  eviilentl)  tend  to  iliminisb  itnvaluooon- 
siderably,  though  their  ellcL-t  may  lie  iiartially  connteractO'l 
in  u  .■'nmll  ny-td  by  taet  in  ari-an^ng  the  schedule. 

To  supply  powor  to  suL-h  u  syntem  an  engine  mttst  bft 
able  to  iiWc  tliu  inaii'iiunm  [Hiwcr  dcmandcrl  on  vary  ohort^ 
notice,  anil  will  be  habituully  worked  at  ftum  a  fifth  to  a. 
half  of  it«  full  horse  pijwer. "  This  aU'ects  the  efficiency  of 
tlie  system  in  two  very  poniiciouB  w.iya  — fii-wt,  by  rixiniiinic 
the  use  of  a  di)proportionat«ly  turgu  engine  with  friction  to 
match  :  and  second,  by  working  tiiat  engine  in  a  very  un- 
economical way. 

A*  regards  the  ^ml  couiil'.  the  friction  of  an  engine  ia] 
neatly  iniloiwndent  of  the  leiul,  (jnite  u%  often  doereuing 
under  heavy   load  as  increasing.     It  ^idiudly  irKnuHsj 
oith  the  H|)Ood,  atid   ali};btly   iiicroaaas   with    inoreueing^ 
length  of  cut'OlT.     .\»  to  the  amount  of  friction,  it  VRrtoa,  t 
conrite,  very  widely,  but  ii  mfwleni  engines  of  good  null 
it  will  generally  be  from  .'>  to  10  [ler  cent,  of  tho  full  uorr 

OllttJUt. 

This  meatts;,  then,  that  if  iuch  .tn  engine  he  workw) 
the  uvei^e  ut  it  ^uart«r  of  it«  full  iiowvr,  the  loas  fit" 


friction  vrill  bu  from  30  to  40  per  cenL  of  the  itidicatol 
^powe^,  u9Hii.lly  much  nearer  the  latter  fiRiire  than  the 
aer. 

This  is  bdJ  enough,  but  it  is  not  iho  worst.  Wiian  usctl 
iiiHier  those  circtini>ttititc!e<i|  an  eii^iiio  iK  on  tlio  average 
worliiiif;  iimlcr  conditions  of  txpftiieion  very  far  from 
economical.  Tho  ciit-ofT  is  very  much  too  short  for  aiivari- 
leoiiB  working.  Tho  tipst  |M>int  of  ciH-off  it  prnliably 
given  by  Emory's  roitntilii : 


Whore  r  i«  the  rutio  of  oxiumaion  iiiid  ;»  tho  iibsolnte 
pressure  in  pounds  iwr  square  inch.  Kv«ii  this  jiuint  at 
ciiUofT  is  probably  nichor  small  for  ordinary  engines. 
Applying  the  abovg  formula  to  the  eiiso  of  the  engine 
tested  in  lhc»c  oxpL-iimcnts,  the  bost  [xiint  would  uppiMi-  \a 
be  between  onQ-fourth  and  one-fifth  stroke.  On  «xamiinng 
tho  indicator  ctin)»  taken  at  or  noAr  tho  jtoint  of  average 
output,  the  onfjines  aoomfl  to  Ih;  cufctiiii;  off  at  belwucii  an 
ei|ilith  and  3  ninth  of  the  tilroke.  There  i^  therefore,  u 
disastrous  amount  of  M>nden«ntion,  and  tho  final  rosult 
upjHiara  in  thv  7'3lli.  of  coikl  imr  i.h.p.  hour,  A 
Coriiaa  cii^no  like  the  one  in  question  »huulil,  If  used 
under  favourable  conditions,  give  the  i.h.p.  liocir  for  thido 
pounds  of  co«l  or  lea*,  while  under  this  en-ntically 
varying  cut-oil'  it  requires  more  than  twice  that  uuioiint. 
It  is  vory  iuit>orLaiit,  then,  to  avoid  a^  fur  iis  po«sibIe  those 
very  wasteful  conditions  of  working*.  Tho  problem  then  is 
to  work  «n  engine  on  the  uverugo  it  itH  moat  economical 


and  require  loss  than  5Ib.  of  coal  per  i.h.p.  hour, 
even  niidor  tho  variable  load  nocessiry.  It  should  then 
ho  able,  when  liolteii  direct  to  tho  dynamo,  to  give  ihc 
olflctriral  liorsfl- power  hour  for  about  71b,  of  coat 
The  loai!  \niuv^  less  variable  in  a  liirgc  jwvror  station,  con 
ditions  of  economy  aie  more  eaaily  readied.  ;uid  as  nojrly 
as  can  bo  calculated  from  Mr.  SpraKUe's  datji  in  tho  |»oMOr 
swtion  of  the  Iticlimoiid  (Vn,)  road,  the  e.h.p,  hour 
re<inircd  about  Olb  of  coal. 

As  to  the  iimoiint  of  power  actually  iieodod  to  opemtO' 
a  tramway  lino,  tho  tosL*  made  here  show  klmo^t  03uctly 
2'5  ah.p.'iH!r  car.      This  is  a  smaller  valun  than  would 
bo  obJflined   from  a  larger  and  more  heavily  loade-l  Una 
The  (Jiap-iims  given    by  Mr.  8|iru:ue    show  tlwt  on  thsj 
Richmond  line  the   |»owcr  rciniiwi  wiw  a|)[.mxiaiatuly  4 
to  .1  ch.n.    |)er  car.      The   Kichmond  cai^s,  however,  are 
larger  and  heavier  than  thone  here.     In  general,  tho  powur 
ref[Uired   soonis    to   bo  3-o   c.h.p,    per    car.      Tu    funiish 
till*    output   the   en^iinu  should  bo  capable  of  producing 
about   10  to   li^_i.h.()L  per  car,  at  full  (aay   3)  cut-off,  th* 
former  figure  for  large  and  level   syatt-ms,  the  latter  fori 
small  systems  and  those  witli  cxce**ivo  gradoa.     It  should  1 
then  bo  practicable  to  bring  tho  ofTiciency  of  tho  power 

station,    ^  yVit-  "f*  *°  "^  I"''  '"'"^'  '"  ^'®"  "^  ''*"'  *^  P®"" 
R.H.P. 

conL  observed  in  theae  exporimonte.     The  eflicieney  of  thai 

Uichmond  system,  whinh   is  operated   by   Armington  and^ 

Sims  engines  running  at  2.^0  revolutions  i»cr  minute,  must 

be  somewhere  near  thin  figure — certainly  as  high  a*  60  per 

eejit.     This  efficiency,  ib  ahould  bo  rciiiomberod,  i*  not 
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jjoirit  of  cut-off,  while  retaining  the  [mwor  of  responding  to 
sudden,  though  hricf,  demands  for  xevcral  times  the  avoi-ago 
horse  I  low  vr.  In  the  fii'st  plucc,  thc«e  midden  demands  arc 
sottjotimes  but  for  a  seci*nd  or  two,  generally  for  \cm  ihnn 
half  a  minute,  m>d  whatever  the  engine  used,  a  heavy  fly- 
wheel would  l(«  of  great  service  tnsmoothinj^theirregularitios 
of  tbeontjiiitiind  helping  the  engine  thniiigh  a  sudden  enmr- 
gency.  Seidud.  the  engino  itself  shuiihl  Iia\e  ii  very  wiilo 
range  of  cutmff  to  enaWc  one  to  make  tho  average  cxi>an- 
sion  the  moat  eronomiud  nne.  In  an  engine  which  must 
be  habitually  used  at  orie-foiiith  luwer,  the  «tt«am  should 
be  made  to  follow  fur  nearly  full  stroke  if  iificciairy,  in 
order  to  bring  the  avcraj^e  point  of  cut-off  to  tho  right 
value.  Any  valve-gear  n-fiich  cannot  cut  off  bcyon<l  half 
atroko  is  decidedly  objoctionablo,  finco  it  ncccLtsitatea  too 
largo  an  ongino  and  too  great  a  ratio  of  ex[iiiruion. 

To  avoid  friction  a»  well,  tho  engine  should  be  the 
smallest  comiietent  to  furnish  the  nuiximiim  power  ;  hence 
it  should  take  btgh|>resaure  steam,  and  have  a  high  rotu- 
tional  velocity.  An  regardji  apjilication  of  power,  it  should 
be  as  direct  oji  jjossililo,  avoiding  countcrihaftn  ami  the 
like,  All  these  eonnideratiuns  jtuintdistinutly  tu  thu  use  of 
jh^h-praeeure  steam  in  a  rathor  smalt  high  sjveeii  o»ginu 
Citable  of  cutting  utl'up  I'l  ilircoijuatteii^  siroke,  driving  a 
toiivy  flywheel,  and  Incited  direct  to  the  dynaiiHM.  Such 
ciigincis  can  be  obtained,  and  arc  callable  of  giving  die  i.h.p. 
hour  on  31b.  to  41b.  of  coal.  The  day  ol  low  speeds  and 
gigantic  cylinder*  is  fast  jKissJng  by.  and  nowhire  do  they 
appear  at  lota  advantage  than  in  work  under  extreme 
variations  of  load.  An  engine  of  tho  kind  mentioned  above 
would,  under  favourublo  conditions,  have  a  coeificient  of 
friction  not  exceeding  15  per  cent  of  the  arerago  i.h.p., 


secured  at  any  gre;it  ex|x!nae,  for  such  a  plant  is  quite 
economical  in  fii-atcoet  as  well  aa  in  ojioration. 

Tho  next  experiments  wete  tu  dutormine  the  losses  OR 
the  line.  Theae  were  found  from  ubsorviliunii  of  the  fall 
of  iHitontial  between  ijuwer  station  and  ears,  taken  both  on 
regular  and  sjiocial  tri|>s.  Tho  efficiency  of  the  lino  is  ft 
connbintly  varying  quuntity,  changing,  of  course,  with  the 
poKJliuu  ;ind  ohmJc  rosii^taiice  of  the  motors,  A  geneiul 
iivenigo  along  tho  lino  fihowed  an  olfiuicncy  of  90-95  per 
t:unt. 

Attention  was  next  turned  to  the  »iiefld  anl  efficiency  of 
tho  motors.  Tho  observations  wore  confinoii  to  a  single 
car.  No.  lOG,  which  was  a  good  average  car  in  its  general 
lierformance.  As  a  preliminary  the  resistance  of  the  motors 
and  coniiectioiiB  wax  moai;ured  with  the  switch  in  each 
succoeaivo  etcj). 

These  reaiataticos  measured  cold  were : 


>tt«p. 

It. 

8. 

1 

6-W 

6<S 

„,...     6'4fl 

St«iv 

K. 

8-W 

7.  ., 

2'17 

The  resistaneo  of  nri  armature  cold  was  l"2  ohma, 
moosurod  fnim  brush  t4i  brush. 

Two  spocos  each  of  one-tenth  mile  wero  then  measured 
off,  one  on  a  level,  the  other  on  a  grade  of  H'^H  per  cent, 
average. 

Experimental  runs  wore  then  made  with  car  No.  106, 
carrying  lil  jiersons  and  insiiumenu.  Thn  total  weight 
of  cur  and  contents  woo  S.  2001b,  The  runs  were  made  in 
each  case  with  %  flying  start,  each  step  of  the  switch  being 
separately  tested. 


» 


Tlie  results  of  an  oxporiment  on  the  love]  were  as  follows: 

Milcn 

Stop.                    p«T  hoiir.  VolU,  AnimrM.  B.H.!'. 

1  7-fi  4CM                 9-5  B-lfi 

2 9-3  41h                104  5-79 

«  9-1  395                107  5-  4 

5  10-9  454  161  9  35 

7  18-4  435  15-4  8-93 

The  somewhat  anomaloiia  result  in  atep  4  \»  duo  to  tbe 
very  consi<lerahIe  drop  in  rollaj^. 

Prom  those  oxporimentA  the  elfictency  of  the  motOM 
muy  be  Jcdiiwd,  and  ainro  the  rnotors  are  guaroil  down 
very  DBariy  12  timeH,  the  iii-raiLturn  speed  can  also  he 
obtained.  In  com|»itiiig  the  elcctricAl  «flicien<?y  of  the 
motor*  lillowimcc  nmst  of  course  he  made  for  increase  of 
ohtnic  resistance  due  to  heating,  for  Hclf-indurtinn, 
hytitcresia,  etc.  Following  Mr,  Spnigne'i  own  lij^nrc«,  I 
huvc  allowed  10  per  cent,  incrooso  in  reeistaaco  \>y  huitiiu;. 
It  i*  my  firm  coiiviclion  that  this,  niulor  fivourahlu  con- 
ditiona,  will  nioi-e  than  cover  the  above  losses.  Niiverthe- 
leu.  the  los4  due  to  hyslcrcsit>  inm^t  Ira  <{uiU:  coriaiilunible. 
Computiiif;  this  hy  Hnpkinann'sRiothnit  fur  -inu|i|>r«>xinauto 
sixe  of  core,  and  an  armature  speed  of  1,200  revolntions  per 
minute,  it  aftpenrii  that  tho  onorj^y  opcnt  in  hyeter^'sis  mity 
amount  to  somowhuro  iiourly  ''lOO  watt«.  The  lo^s  of 
energy  due  U>  E|i:irkirig  may  uIho  rise  frecineiiUy  to  a  cjuite 
|iercefitiblo  umonnt. 

Corupiiliii^,  Ihun,  the  eluctricid  Qilieienuies  under  the 
various  conditions,  wo  have  the  following  ruaiilts: 

ArmiiUiro  MoUr  OK 

m«4.  E.H,P.  K.H.P.  PerCiait. 

l'..,.. LObO  6-15  3-72  72  3 

8. LSM  6-79  4-67  607 

4  1.200  B-64  474  84  3 

5 1.460  9-3&  8-8»  887 

7 1,660  8-93  8-18  W6 

Unfortunately,  a  cur  motor  does  not  lend  itself  at  ^1 
reiulily  to  brake  tests,  the  conditions  of  such  a  tent  lietitg 
widely  ditforent  from  those  under  which  ihu  motur  works. 
We  can,  however,  obtain  an  approximation  to  the  com- 
mercial nfliciency  by  conipuling  ii«  nearly  na  (jnicticabte  the 
coefBdent  of  frictioik  on  trkck,  and  then  Applying;  this  to 
thedata  ohtnined  on  ii  kiiowTi  grade  to  oetimtite  the  work 
actually  done. 

As^umin^,  then,  a  loss  of  10  per  cent,  in  friction  of 
motors  and  i^winnfj,  in  siucor«lauca  with  Mr.  Spragiio's  own 
eetimato,  aui  uaing  the  data  uWvo,  the  coefficient  of  fi-ic- 
tJon  apfiearii  to  l)e  two  |>er  cent, — in  other  wonla,  40IS.  pur 
ton.  This  iw  a  high  valiio,  hut,  I  think,  justified  t>y  the 
condition  of  the  track. 

Kubatitiitiiii:  thin  c-.iUfitant  in  the  formulu  used  with  the 
results  of  the  jfnade  t,e.<>l,  we  ciin  obtain  a  close  approxima- 
tion to  the  conimcrcitl  elHriont^y,  and  .k  chock  on  the  abi^ve 
ertimutu  of  10  per  cent,  friction. 

Tile  i;radc  testA  were  with  the  same  ear  und  loud.  The 
resulu  were  as  follnwit ; 

Slep.  tier  liotir.  Volt*.  Aaipcros,  E.Ft.P, 

2  36  73  347  m  1866 

4  4-3  405  274  15-47 

6  8-3  406  3)  3  17-14 

T  68  36S  32-4  1586 

IHie  general  voltage  hero  was  rubor  low,  [n-oducod  in 
part  by  the  loc:aiun  of  the  grutle  relative  to  the  iHjwvr 
stAtkiit,  and  ntaiiily  to  heavy  demands  for  current  <lucin^' 
the  test,  k  servOA  to  emphasise  what  I  have  prcvirjui^ly 
menti<;nod,  the  od vantage  of  using  compound  wound 
dyiiAmos  on  tramwuy  work. 

Computing  now  the  olocirical  elGcioncy  by  means  of  the 
above  daU : 

Arinalun:  HoWr  C  E 

SUp                   nmi.  B.H.P.  £.H.P.  Pm  CiiiiU 

S SS5  12-&5  506  399 

4 546  13-47  7-99  69-3 

5 840  n-l4  13  04  7&1 

7 850  1686  12-50  789 

Stop  1  was  not  tried  on  the  hill  on  account  of  endan^er- 
ttig  tliv  licltl-coib.  Notice,  for  cxa.mj>lG,  thiit  in  cnsu  of 
Btep  2  there  is  T-.W  c.h.p.  spent  on  iii(enial  work.  No 
coil  can  EUnil  ench  treatment  for  any  length  of  time,  and 
with  this  light  it  iH  (\\u\9  eaey  to  aoo  why  fields  ami  ttrma- 


tures  burn  uut^     Oti  a  ^voAe  like  bhia,  nothing  short  oi 
full  powar  should  ever  l>e  unod. 

Compute  now  the  actnil  work  done  by  the  motors  on 
tbi.<i  grade,  UKiTg  the  alxtve  data  and  the  friction  coofEciont 
previuii^ly  found.       We   h;ivo   then    virtuidly   the    brake 

U  LI    U 

hone-power,  aud  hence  the  commerciiU  efficiency  v.-,.-,^'- 

II.E.H.P.  H-H.P. 

Step.  10  per  cent,  B.  II.  P.  E.  H.  P. 

2  4-56  4  67  St-SiKreooU 

4 7-19  7-66  669       „ 

6  1174  11-80  67-6        „ 

7  11-36  U-61  73'2 

The  agreement  between  the  s»cond  and  third  columns 
shows  that  the  o*tini:H«  of  lOjiorcont  for  friction  of  motori; 
and  }:eai's  vau  substantially  <:»['recL  A  bccniid  approxima- 
tion could,  of  course,  be  deduced.  It  ap{>ears  therefore 
that  the  motor*  with  thoir  f-oar*  may  reach  an  iHliciency 
of  over  HO  per  cents  on  the  level,  or  over  70  per  cent,  on  a 
severe  yrade  when  used  luider  favourable  conditions. 
When  used  with  the  lower  xteps  of  the  switch,  the  resists 
aneo  of  the  field-coiU  is  so  high  as  to  reduce  the  efficiency 
enormoualy.  In  other  wonK  when  the  cars  run  slowly 
they  do  so  at  the  expense  of  grc&l'y  diminished  efficiency. 
Still,  loss  power  is  u«cd,  and  if  the  tield-eoils  are  well 
inauidted,  the  lowest  etepef  the  switch  sufficient  Uc  give  the 
rRijuired  speed  will  he  iho  most  oconomical  one.  On 
grades,  however,  the  fifth  or  seventh  ivtep  should  be  always 
Used  to  avoid  excessive  hcnting.  The  %'(;ry  high  ohmic 
resistance  of  these  motont  is  a  source  of  conlinuul  loss,  as 
has  been  (minted  out  in  detail  hy  Mr.  Snell,  ami  is  the 
CAUse  of  nnnecess.irily  ^reat  destruction  of  tieldcoiU.  It 
may  bo  possible  to  so  insuUtti  the  coils  as  tu  withstand  this 
roasting  to  which  they  ;ire  too  oft«n  subjected,  but  this  isa 
(|uo<itionable  way  out  of  the  difficulty. 

from  observationa  on  the  curs  during  regulai  trips,  the 
avci-a^aclcctriL'al  efficiency  in  oi-ilinary  use  ap|>eara  to  be 
about  7">  per  CL>nt.,  and  the  commercial  et^eieucy  of  motors 
and  gearing  65  to  70  per  cent. 

Wo  arc  now  in    a    i>ocfition  to  obtain  iho  auproximato 

B  H  P 

efficiency  of  the  entire  system  -'    '    '. 

Thu  mean  vuluu  for  thit)  line  as  at  preset>t  workoil  is 
jibout  2.'i  per  ctint.  The  chief  cause  of  this  low  efficiency 
h^!t  been  already  pointed  out.  Tlie  figiirfi  will  proliably 
\te  considerably  increased  before  long  by  the  increasing 
u»e  of  Htntionan,'  niotor^i,  which  will  raise  the  mean  elec- 
trical output  to  something  like  the  proper  figure.  As  a 
sy.<item  incrcasos  in  size  the  efficiency  will  rise,  and  in  a 
syntem  an  large  a.-i  that  at  Richmond,  the  total  mean 
efficiency  wouli)  -ippear,  from  the  data  obtainable,  to  bo  a 
little  nvor  40  per  cent.  This  may  seem  a  low  figure,  but  it 
shoubl  be  rememlieretl  that  traction  work  is  probably  the 
least  favourable  u>  high  efheioiicy  of  any  task  to  which  on 
electric  motur  can  bo  |>iit. 

Most  of  the  lossus  incurrud  arc  unavoidable.  Engines 
will  not  nin  without  friction,  dyniLmoa  are  not  of  ideal 
efficiency,  line  wire  wiK  have  resistance,  an  electric.*! 
cun-cnl  will  gcnerutfi  huit  in  the  uiolui-is.  and  gears  will 
grind  and  wear.  Losses  like  those  cannot  be  avoided  or 
reduced  below  certain  limits.  The^e  limiti  are  not  easy 
lo  set,  but  one  ciui  safely  say  that  a  t<jtal  mean  efficiency, 

■     ■    ■    of  anything  over  50  per  oent.  would  be  a  very 
remarkable  (>erformance  for  a  traction  syst«m  in  actual 

U80, 

I  do  not  think  that  CO  per  cent,  is  likely  to  bo  reached 
without  very  radical  improvements.  "Hiis  aj>plie«,  of 
course,  to  the  direct  supply  systems.  The  storage  Itatteiy 
refitiircs  a  eetiarats  inrosttgatioa.  In  that  ease  the  power 
stations  can  tie  wnikcil  U>  rather  greater  advantage  than 
with  direct  supply,  since  the  loail  can  be  made  much  more 
regnlar.  There  is  no  Iosji  by  lino  wire,  hut  there  is  a  very 
scriuue  lose  in  the  accumulators  themselves.  The  labora- 
tory efficiencies  of  storage  batteries  tImb  u>  a  moat  tempt- 
ing amount^  80  per  cent,  and  ov«r,  but  Uie  irregular  clis- 
chur^u  nitc  neceisnry  in  operatin};  a  tramway  is  even 
niui-e  disa;lrou«  lo  the  efficiency  of  a  ston^e  battery  than 
to  the  uffieioiicy  of  an  engine.  AVith  any  accumulator 
now  made,  a  mean  efficiency  of    over  65  per  cent,  in 


doulttfiil  uiider  the  coiiditioiitt  whlVli  exiitt  in  tramway 
vork.  Thorp  is  itpwiC  irnecl  of  r.ucfiil  todU  iiiidof  pomo 
'^itiL;  like  worKiu}!  cnnrlitionE,  but,  so  f&r  as  1  bid  atvaro, 
lOuo  liiivc  \kcii  ]ut))HHhc<l,  il  least  none  of  any  sctcnlitic 
definil«ii«>ui.  1  may  hero  ronisirk  that,  wiih  very  few 
exc«|it.K)riii,  the  ronoita  puKliKhoi')  on  cl^ctrienl  irnction 
work  iiro  models  of  hovr  u>  avoid  gtnng  detinito  infor- 
matioii. 

IVrhii|M  thfl  most  nerioiH  chnrfjc  agntrist  tho  ii««iiniii- 
liLtor  is  its  v«ry  gf:val  wcischt  It  upjKiars  to  reiiuirc  alinit 
:i,.iOOIli.  ot  lialtery  In  o|ieratc  a  cur  iiutccssfii'ily,  and  this 
amount  mttRt  he  carried  as  well  as  the  pi*«enj^r*.  Of 
the  UjUi\  ck-ctrieul  ou'put,tliC]i,  ruiuo tiling  like  2't  jicr  cent. 
»  (;ni[iluyu(l  in  dru^giri};  iiround  lhi»  dead  weight.  But 
thia  ja  not  all.  Sit  down  with  a  list  of  {.tfinij^e  hiitturies  and 
coni|>uto  the  weijjht  i'«({Uired  to  furniih  the  car,  suy  10c.h.[>. 
Th<;  fact  nt  orivu  up]iUArs  that  '\t  wa  [iitdertakc  t«  Kiqi^ily 
(roiii  sUifiiji^v  luttaries  the  same  aniourjt  of  [lower  wf  supply 
from  u  lino,  we  shall  noed  something  like  twice  the  ahovo 
weit^hb  i)f  storage  iNibLcry.  In  liburt.  thv  wi:i(;hb  uf  bdUur> 
IN  TMliicud  1)y  rudiicitig  tl>e8ii[i|>ly  of  |inwBr. 

Neverthtloas,  thu  6lonigo  Hy«tem  i*  tle«erviii;;  of  con- 
Bidci-4tion.  Fiiili  uii  i'h  u  unit,  Lhuiu  uil-  iiu  cuihlnitti  or 
ovci'faoiKl  wii'iM,  ihtnu  in  \esiusi\eii  daii^ar  of  liruikdovvns, 
aud  irid«{M!iidt!iic«.' gonuiiilly.  1(  lht!Kior.t^u  Ijiittt^ry  coniDJi  to 
hi  of  leaHoiiiihle  ilurnliility  and  weight,  it  will  fuiiiinh  itn 
idfutl  itr>liitioTi  of  Uiu  Iramtray  prolilum,  jiiirliciilikily  fi>r 
city  tvork  whi^^i'u  uteihuiid  wires  aru  a  nnisiiicu  anil  coti- 
ditiiK  iive  ti-<tiihlu>iume. 

liivoti  a  riioiWi  ellieiciicy  i)(  (JO  t<j  TO  jicr  will,  for  tliu 
iiLrcuiiiidiiti'i'H.  it  U  eiL<y  lu  fui'iii  n  pretty  cliur  idm  uf  tbu 
f^tiil  iiKMii  eiRctcimy  i>f  Lliu  titut'.i^o  Ry'Lum.  i'hi;  pow(>[- 
station  will  bti  flomowhut  more  cffitimit  than  withdiimt 

supply,   .''„"„'   heinfi  |iiQi-ha|»  BO  pix   emit.;    tho  liattarivs 

will  Iw  of,  Kiy,  ti5  |n:i'  tuiiL  i;i(lii:iDi>cy,  and  liniLlly.  thu 
niobiiii  will  Im]  abiiiit  a^  luforu,  ^iviii;^  a  IoIjiI  L^lliclL^noy  of 
li  I  tile  losr*  th.iii  iOpert^eiit..  In  pnctit:*;  thi^ifidiiiilnishod 
by  the  fuct  thill  for  thi;  s-mu^  sri'\irt;  tho  alnniyc  syst«iii 
car  would  reiiin'ru  fiom  ii  fniirfh  tn  a  third  more  powur  on 
aeooimt  of  iu  cohaLuil  loud  uf  l(.att.-ry.  No  far  ^i*  etiiuioiicy 
i»  coiiccraod,  ihcro  nftiiis  U>  Ih:  litllu  piiMpix.1  of  the  Htornj^e 
ayiitciii  (!>[iMlliii>^  dirw  t  Ktip|]ly,  lUtm  ilir.  liwi  on  thti  linu  m 
ea  amull  ci>ni(Kii-od  with  that  iti  thi!  kithry. 

I'l-obahly  iht!  (iiont  ctriMitivo  riv.»l  of  cloclricifcy  in  tho 
culile  ti'uctiun  systtrtn,  and  it  U  well  bo  look  into  its 
tilTkiuiicy  ;i  littlo.  F:mts  aiu  not  partitMilurly  uisy  to  gvt 
ut.  Sotno  of  the  thv>rvtic'il  dinciuwiuim  uf  tr-iimmiiuiion 
by  wire  fupc  yiv«  li  prepuntoroiisly  hi^^h  cllicicnt:y.  A 
vnhuihle  |uii)er,  howi:vor,  in  tho  •Imuiiiil  of  the  Afflocia- 
tioii  of  Eii};iiiei3nii>;  Sucictiett,  .SupLciii'ior,  18MM,  gives  :<timu 
intUJ'L-tftiii)^  anil  aiaheiili>i'  li^^iiie^  us  tAt  clIiuicDcy,  dotiiU 
of  construction  and  covt. 

The  til.  I.ouis  itnd  Wv4t«rii  culde  tnul,  haviiiL^  .i  cahio  in 
Olio  piocu  3l,l>00(t.  Ion;;,  roptiicd  18-"i  h.v.  tu  drive  tliu 
onipty  i5*ltlt;  at  the  laU  of  cit;hl  itiilo.'*  per  liuur.  He^nlur 
CHjMcity  of  the  n>.«l  10  en's  ("JU  ti-.tinii  of  gi-i[i  and  ia.i-). 
(ItHlor  ordinary  cotidttioiiJi  of  tntlHc  18U  to  IttO  h.p 
uilditioiiul  wii.'*  ruiiuireil  iti  opurate  them](<ii'8,  'iO'i  h.p.  per 
tiiiiii.     CiirvcB  tu'c  llUlllei^)Ul^  on  thu  i'o;ut. 

The  Fifth  Htreot  r»xid,  Katis;i«  L'ity,  o|icr!ilue  40,000ft,  of 
cahtu.  The  coiidiljon^  of  working  are  botr.ur  th.iii  ul  SU 
Loui.'i,  tliero  Imuji  few  t:iii'vc-s.  Twenty  tminit  lire 
operated,  takiii}^  uiidi-r  iikiiuI  com  lit  ions  'i80  i.li.|>.,  120  of 
which  is  re(imix>d  u>  drive  the  wd.k's  :»t  the  rate  of  oiybt 
inilen  per  hour,  luiivin^'  >*  h.p.  jier  train  a.*  tho  jHiwor 
required. 

In  tbtwerwule,  lire.,  .'>0  to  GO  per  cent,  of  the  indicated 

lac-ixiwor  seeniu  to  he  .ijiplietl  tn  doin^  imeful  work. 
^Ib  iii  iiititnicliva  lu  i:onijKir<:  this  pi  rformaiu-it  with  th*t 
I  Eichmoiul  elueliic  ro:iil,  whith  upeiutes  -liii^lo  and 
Me  track,  coveiiii}{  S*8  miles  of  etniob;,  wnd  10  cj-rs 
^eB<''^p^^hig  almost  exactly  bhc  .Mnie  weight  uiid  seatinj; 
>uijM(;ity  Hi)  the  above  20  bniinrf.  Tliu  ntoaii  electrical  unt- 
piiL  at  tbc  pnwor  skitiitii  is  (ler  ear  i-7t  e.h.p.  Mrikinf; 
duu  'illowancc  fur  loss  in  the  powei' Million,  it  a;ipi.\ird  that 
the  tiUiX  [lower  reijuireil  Ln  ojioralu  lh«  Ky»tctii  is  alwiul 
(III!  Hunio  ^  ill  the  Kniirsoi  City  i-jt bio  line,  .tnd  distinctly 
leas  ihiiii  in  the  St,  Louis  citblo.  The  curves  and  gnwles 
^K    Richmond  are  more  scvoii:  tb»n  in  the  Kuiihus  City  line. 


We  may  eonclude,  then,  that  in  the  case  of  goo<l-)iizo<l 
HVBtems  the  power  ref|inreil  to  ojiorate  is  nearly  the  same 
with  cubloH  and  electricity^  the  (ormor  hiiviti^  the  adviin- 
ta.ijc  on  short  and  iiisy  lint-s,  tho  btttr  on  Ion;,'  a-id  dilhciilt 
onca.  On  smaller  ayHCenii  elopt-riciiy  hnj;  n  dec  dtwl  adv:iii- 
tftn<>,  aiiicethe  lo««  of  power  in  the  motors  depends  nn  thuir 
mimlicr,  whik-  the  lusa  in  ilni^ng  a  cahlo  is  coiislanl. 

l}ut  there  iti  another  sidi;  to  this  comparison,  ih«  economic 
one.  A  cable  road  costs  .'iO,0(>Od  I-,  to  rS.OOOiIols.  per 
luile,  owinfi  to  the  larjte  and  conipliciitetl  siibEtnicture. 
This  doM  not  include  power  statioiin  or  rolling  stock. 
This  cost  is  four  ur  fivo  tiuie<  {^ruilor  than  for  an  eteclric 
overbHiul  road,  evoii  under  unfa  von  rahlo  condition*,  iind 
something  like  tuHce  aa  <;rB:it  for  an  electrical  conduit 
syiteiu.  Thi.'<  uomparison  snp|ioise>  the  electrical  load 
to  be  Uid  and  wired  in  the  must  efticioiit  und  {leriniiiient 
wav- 

Undor  ordiiiu-y  circumstances  the  ditTerence  in  first  cost 
woidil  Ire  even  greater.  Tim  difTerence  in  nininng  ox- 
iwuso  it  not  so  easy  to  e^tiniato  Not  far  from  the  same 
amount  of  (>ower  is  require'l,  though  it  ia  probably  pro- 
cured at  mlher  \efA  expense  of  coal  in  tho  c*ble  system. 
The  ninnlier  oi  employee  cannot  bo  widely  didyrunt,  the 
difl'briMico  bidii^  <>i  littU  moment.  The  cable  conduit, 
hxwevei",  rcijuires  ilecidodly  mors  care  than  the  electric 
line.  ttupi>(i.«iii;;  the  latter  to  have  been  pro]>eHy  put  up  in 
the  tirst  place. 

As  to  i'0)iatti3  on  an  electric  system  iisiii;^  ovorhuad 
wiroA,  the  lino  if  prujKtvly  put  iip  anil  occaaioiially  ali^nod 
Hbuiilil  j;ive  very  little  tj-onlilo.  Tie  trolley  of  whiiUiver 
d6sori|itinn  is  subject  to  conatant  woar,  and  muat  fro 
(|iiently  be  renewed  or  ro|>airod,  nml  the  Iniisliua  rapidly 
wear  onr,.  On  wnne  lines  the  weiir  of  brit»hat  :im'>ii[it«  to 
almost  a  feet  per  week  per  o^ir.  Thovc  is  groat  ihanco  for 
imiirovuniunt  here.  The  field-coils  now  and  then  Inirn 
out,  in  mme  r,i«c»  [r«jiienlly,  and  orc;iaioiialIy  an  armariirc 
in  damaged  On  a  (tab)e  linu  the  aMv  itso.lf  i-'^aeon  idorAble 
item  uf  oxpoiiAC.  Il«  lifu  may  be  from  <^x  to  1^  months, 
thou};h  oec;»sionally  only  a  few  wecka  ;  and  the  exiwiL*e  of 
renewal  is  considerable.  The  grips  arewibjoetlocontiiHul 
wear,  tho  die*  thul  form  llio  juwj*  gcncmlly  liistiiif;  only  a 
WL'uk  or  ID  days.  The  niiiniMg;;ojir  alon^thc  line  roiiuire,s 
constant  watclifiibicKsand  attention  and  the  minnr  repairs  on 
this  must  be  coiiiiidcniblo.  An  rc^anlx  the  cnniptiiiion  of 
actual  o|>cniting  vxj>euacH  it  is  atmo»t  im^iuaiiiblc  1 1  got 
definite  infonnation.  Hnth cables  and  electricityarvdistincbly 
cheaper  than  horses.  Uopints  from  the Chieagoc^iblo  roads 
indicate  cx|Miii»os  .ilwul  W  ixirccnt.  of  tho  cost  of  opt:riitin); 
by  hui-ses.  Knoin  this  tbc  li;;ure  inny  rise  tu  7*i  [ler  ecnl* 
Iie|Hjit«  of  aiiyLbnt;'  like  a  detinite  kind  from  electrii- 
ro;ids  are  si-arL-u.  Siieh  swiUei'od  Kj-urea  as  t.iti  Ins  eol- 
locted  tonil  bo  show  that  Lliu  operating  expunges  arc  abnitt 
tho  sjunc  ;u  for  cable«  on  :«y«teinf(  of  ihv  >;>Lmu  ti^u.  Uet-iiU 
of  u|ienLtioii  vary  so  niui;h  from  placo  l«  pltct'  that  it 
would  at  prencnb  be  iinjnoLifiiiblu  to  nav  more  tlum  thia. 
The  dtlnileil  repo['l-t  from  electric  lo-tilt  have  for  the  most 
liart  been  from  very  small  uneti.  X  recent  one  frorii  ihe 
l>avciipoi-l,  la.,  roaif  shows  oxik3ii>*c«  V~  por  cent,  of  th'We 
with  hii|-!MW  tho  pioviouh  year,  and  not  profit  tlirci:  tinier  ha 
gifttl,  Thix  Miad  o[tor.itvK  only  four  refoil-u- ciir*.  One  or 
Iwu  'iiiiall  Kiii{lish  runitfi  lupurt  MtmeLhiri;;  of  the  s;inio 
kind,  nli^htly  diniininbcd  ex|e)iditiiix:.>^and  ^nui'tly  iiK-rO'iAod 
rocciplw. 

Ill  elufin^j;,  it  Hueui't  Worth  while  to  «.iy  a  wui-d  al>oiiL  the 
use  uf  elvctricity  for  oiilin-iry  laili-oiu!  work.  In  clcvatcl 
roads  there  c^iii  l<e  little  i]>iestion  aliont  tbu  matt-r  :  the 
sniokii  and  dust  of  the  locomotive  are  ouit*:  oiiniij^h  In  con- 
■Icnin  it,  mill  ao  the  eonHumpttun  of  cuaf  U  uver  <1U>  pnv  h.p. 
hiiiir,  ail  eluetric  tsyr^tiini  can  pui^h  il  hard  in  the 
matter  of  eeoiiomy.  In  iinlinaiy  eastw,  hnuuccr,  there  is  no 
call  for  Siiciififiiif;  ecoinmiy  lor  the  sake  of  the  cliar.ie(.u"ii4tic 
iulvantuf^ci  of  ,in  electric  nyFtteni.  It  i-<  •[iiitu  pas^tMc  f-r  a 
locomotive  to  ^'ive  the  borntvpuwer  hour  uii  4lb.  ••f  co  d,  a 
ti{!uro  which  win  pMiWI_»ly  be  i-odncoil.  Tins  laives  n  t  voir 
largo  margin  for  the  doulde  tr^nsfonnation  of  an  o  c«tno 
ayoteni.  In  fact,  ho  lun^  an  w6  have  to  ile]>eiii|  uii  tic 
>sl«am  Hiiniue  and  dyn.imo  for  onr  «npply  of  electi icily,  com- 
lietitiuM  with  tbudiifet  iihu  oI  ^tciuri  in  Io.'omotive->  will  bo 
iiopetoM.  E\oH  natcr  [Hivkoi'  will  iiobbcof  uuich  ;ivail,jiiil 
the  longer  the  line  to  be  opcmloil  'he  li'iMihanciiol«ucc«w. 
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Vstii 


If  w«  could  ^el  aioctricily  dii-cctly  fmni  heat  iti  any  econo- 
micftl  v^ay.  UiG  iirolilcm  »(  power  W'lild  Itu  sulvul. 

I'lrmlly,  with  rejcid  In  eleciric  traction  Mystems,  m^iat 
lines  of  road  are  not  liiid  and  wired  with  sTiffii^jent  caie, 
and  Difiit  of  the  initiur  ditlicultius  in  ^iitviiktitig  cutni:  from 
tjiii  fact.  A  Hni;  with  tnick  hiuttily  iind  imiwrfeaty  bid. 
wflh     wiriii^    isrultfitsly    |iut    u|>    oii    rickeiy   gwleH,    mid 

(I  rfectly    Hli):n«<',     will     mre\y    «iii;oHiit«r    |tl<jnty     of 

uU  but:  exttsjicnittii;;  diKiuultieH  and  htlln  im  rt^iiiiii'!!  tliitt 
will  Iw  ;iiiylhing  but  pleiuaiit.  A  vt^'limt  syetoni  ni  ciir  iiiid 
lint!  infcjtection  will  avoid  mont  of  tho  little  accidents  tha.t 
interrupt  irultii-,  and  will  mui-e  thun  juy  for  iUcIf  in 
1i-«MM)eu  rc'iuiii-s.  AVtth  a  cai-efully  coniitruct«d  tine,  and 
u  iiroiterlv  dteigned  [ntwer  plant,  efeetric  trjctinn  beconiea 
Ulor«i^hly  rel<4blc  ami  r«miirkiibly  ucuiiuiiiical.  Withuiil 
tliue  it  niiiy  hcvtrv  iinuTt^iin  in  it.'«  u)i(.Miilioii,  and  while 
it  will  nL-siriy  :dwiiy>>  jwy,  th«  nixa  of  the  <livi»k'iiita  will 
not  be  ^le«i»ii)t  to  L-«>titem^ilat«.  If  much  |)'>wt>r  it  to  W 
iiMTxl  for  8tatii itiiiry  niutoi's,  it  i'^  iKittur,  »nil  in  llie  loii^  run 
cheajiiir,  lu  divide!  thu  |i1;tnt  than  to  ixdy  vniitttly  ii|K>ti  u 
nnaie  engine. 

Icaniiot  i-ldiiu  Llii'!  |>.i|i<:i'  without  flX|inwitin[;  niy  uhli^a- 
tiCHi  to  Mr.  Iliiwter,  Kiiiierintviiduiit  uf  lh«  rwt'l,  who  IiaM 
f>u.'ilitatO(l  ihiH  itivo'iti^^iition  in  evuiiy  way  |His«iblLV  nnd 
lo  Maura.  F.  W.  BnMly  ^tnd  W.  J.  I.til/,  [NiHU^niiUiatc 
8tiulent«  in  lliifl  iiniven>ity,  for  must  etiicient  aid  thtr)iij^h> 
out  the  tests. 


ELECTRIC  STREET  RAILWAYS. 


[Nut  lung  siiici-  till!  Ituntluy  Kni^hl  KailwiU'  Ccjni[Kiny, 
in  fiirthemnce  of  their  biHineiu,  lAitiifid  the  foUowttig  (.-oni 
iwriaoii.  Uf  (;oni-au,  ibt'ii*  ayatcni  is  not  a  sloru^;!}  syetvin  ; 
hence  wc  nuy  Ukc  it  ihiit  the  L-otu|Kiii»on  in  iio:illy  ihc 
KLrunui-st  case  u^ain^t  ntor.i^e  iImI  can  bu  tn^idu-  OlhiT 
(Wvple  are  aa  ittroti^ly  iinpivsaud  tvjlli  tliu  vuUiu  of  thu 
stoiMfie  svdtvni,  and  it  bi'^-ouK')*  ihoni  lo  leiily  tu  tliv  castj 
praMutdl  by  Ihe  Kt'tiilcy  Knight  1'oni|xiny--if,  indmid, 
they  bav6  any  ioi)ly.     Ki».  A'.A'.] 

A  CX>«l'AKI«ON  IIKIXVKHN  TDK  .-tTUKAiiK  llATrEKY  ANU 

Nu  iiUn  'if  atrv-vt  ImnMt  c^alil  liv  iii<'rL'  »ttr>tv<ivi-  itt  Iti'st 
M|;lit  tliHii  llinl  "fji  !wlf  iii-i'iMjIifd  cJtr,  ■.■.iirjiii^  within  it*>.'lf  iln 
own  tMivtX}',  iivlvjivixlanl  •>)  »ny.<x>rint'c>)<>li  nrith  liiiu  wini«,  »iid 
dia|H:iMiiig    «itU   vx]A-n»ivu  o>iMlgit«  iind    miMijftitly    isluniloil 

'hi  thf  nUvetit  vf  wi  iiirjun-nl ly  I'l-.wtiLiibIc  bUtux"  '«ltwrj' '" 
1881  ill  <li<,4w  o(lv»ntji|{[i.'K  wen.'  clniuiinl  {'•*•  it,  >«itd  it  iv»a 
MttlimiaHticjilly  rLTvivii)  iiq  :-i  iiiml  [irnTiiiHiiiiii;  iHl'lirioti  t->  cIk' 
■ncvlmriiaiii  uiiijik-yvd  in  (.'Ivvli'ic  li^ltl- »ii'I  j>'>K'ur  ijintriliutii-ii. 
AltliiiO^-))  Ili'ti;!'  v>-lll«li|l>3»tit<|  nt,  H.  riil>i]itil.lti>1'  t^i    iliivcl  KyMvlll 

ulclric  li^litiiijf.  it  ««•  tlnfUvjIit  t"  bu  II  viiliiiibii'  rttljimut  tlmrejl-- 
«•  n  tiK-»na  "f  iitilidiiu  tlit:  iiii'M.'cuiiiod  liinv  <'f  thu 
St«Kiii  .-iik)  clut'lriu  jilniila  uii)[>l'-j'c-t  ill  tliv  diti>vt  nyxtiiiiii  ; 
IM'Mt  vxttwiriiiii-iry  vH'oi-ta  WL-rii  mmmIw  !••  imifocl  il,  «tnl 
UiilltiiiDt  Mi'iv  t'\|>viiiltt|  III  iU  iltjvi,'l'>|>iiivi>t.  It  t'uii  bi^  li-ttilily 
•vvti  (Ji<it  (1  |int<.Hicn>ilL-  ^MrH^tf  Itiitlvry  ni>ii1d  Mi)>A(-inliii]ly 
'loublc  l)iv  u*|<w:ily  <-f  nn  i>l I'vt ri >-'  li^ltt  Rl>tli<ii),  tJiu  luiivhinury 
in  wliiv))  liiv'  i>lk'  'btrin'ri  tlio  i!l-v=it<ir  [wrl  of  lliv  lUy.  It  |ir»Vb->l 
a  isiniiilvtv  n|i>) -litviKtixiia  fiiiliiiv. 

Siiiutt  lilt:  Kiii^'|n.'Mii  <iKt>i'Hi>K<ot<>  •■f  188U  littlt?  Ill'  ■■•>  m.iliinid 
]itii^ndalii>KWL'iiuiju1oiiillii'ii]-iiidii-itl  iiR4-'iifiIii!BliiniX''lnitli'ryfi'r 
•Irvut  iHii-  I'll r|" -111'-%  *onl   il  i.»  "iir  bt-licf,  luiBoit  "n  iii"»1  ojn-i'ftil 

ilivvat>^lt'-ll,  lliitt    ill    ril<lii~>il    al  i'lK'liii:il    ililliiriillifK    ivililliil     )>!.; 

ttvi,<rv>'iit«.  Iln;  "b-i"iii  '  ltiu>,  li"W>.'*vi-,  iijpviii  Uiiii  ^Irtrtt'il  ill 
tkia  i;a(iiiiliy,  jiihI  I.IIII-  Itit^'i'  i;iU^tH  liiki'v  tuwii  lt\^-ii  fitv>iiir>xl  witti 
till!  nltiriitioii  •■!  tliu  Mtviii-itt  "  iit\iiiiti<ia"  '>r  tlivir  otjiluitilijj 
oiiitipniiini.  Ttic  "  AtiT'Sj'' '  I'ut- iHivly  f^dn  !■•  uiikku  »ii  wKi.til- 
loiit  vikliibii,  niid  (111'  |ii«>Kil>]<,-  iiin.'Bl"r  w  nliii'ni  hIwaj-h  fitvtmr- 
alJy  |ut|-i\'aAi.-ab  Ii]i;»lniln1>1<;  linnii  is  llK'tvhy  ili-iir  ■■•  c»in- 
iiivrvLal  vlmrti-iv  r.iilway  »^»titiitH,  Hiid  tliin  |Hi|>i:r  Iiiin  bui-)i 
[iivjHrrd  witti  tint  aUMixT  ttiHt  lIiiT  fiH-la  iiihy  Wl-  I)iii)  b^foru  llio 
Auicriuaii  ntrcvt  riiiKiiy  iiil«ri-nt. 

It  is  iiflt'ii  iwuiintivl  lliiit  airli-v'-'tlniiii'l  iii-'lorn  li«vi.t  ;i  iK-ciiluil 
atlviuiln{^-  invt  lIi-iHt  vdiik'li  iivi.'  in  "niiti;  wny  (lu|>i:iiil<!ijt 
ii|aiii  Uk'  i-iml-Wl,  "r  u|">ii  n  <:"iiiii'(->i«i<  with  a  atiitioiiary 
•mtrvi:  <>l  iiowi-i.  Tim  lnwita  <it  lltt-v  iuuiiiii|ili"n  1i.l«  iiuviM' 
)x.-trii  Well  <K-liiti-<l.  .^nidynia  Kli->u-a  lliu  xiliiio flu*!  Advi>nlM(;i« 
(>•  It'  flbii-wl  ult-'Ily  iii)>t;;iii'ir)',  ntiil  in  iiiiy  outu  'lot  wnilli 
llii-ir  tuiil,  lUilli  in  sU'itiit  "ii'l  al'-nijjf  Uiili-iy  i.-hi^  iIio  iii.-lll»tili^ 
f<>rvL-  teiui  In,  gi-i>v>»t<;<l  ti|>>ii  lliv  vvliii:lii,  ntid  tliv  ^«iiviittiii^ 
nj>[ianliui  luiint  l~t  ctiiivil  )iy  llio  v«liii--]t.'.  In  Ili«  aUsiiii  Iik>|' 
iii<4iv«,  ihc  UiiK-r,  funMuv,  and  foul  ui»ko  ii|i  Ijy  fHr  ttiv 
liuywt    l«rl   (-f   thu   l.-tid    wvigbl^  Hiw  iyliiiilci«  wtd  driving- 


E{«nF  Vwiiig  hut  n  frart>i>nnl  [w\K  of  tlio  iiMhntilKm.  The  mnio 
i«  tni4-i>f  tho  Ntiinigv  Inttiiry  cnr,  tho  Inrgiitt  {atrt  uf  tha  wright 
cnrrit'd  nmi  ajJACc  ..cciijiicd  boin^  rojniriMl  by  the  hittCnHmi 
wliich  j{L'n*r»te  tlio  currei.i- 

It  is  vi>|1  nettled  thftt  atiuiII.  iwiUt^d  jHiwer  ])lantji  ura  <*t.j>l*ii- 
■ivtn  anil  iiic>mv'eni«nc  U-  iif«n*t4>,  and  that  certain  f-inuB 
iif  I'livifg- ar«' well  ad*ptwl  to  gpneratiiin  nl  largu  roniral  at«- 
liiina,  and  tii  l.niiiamiaiiiiiin  ami  ilialriliutioii  nbmg  ){iT«n  niiilra. 
TIh^  nnjilJcAti'iii  "f  this  general  pnnoi|ilo  tai  Inainiotijiti  liita  l<'>ng 
bt'fti  dcairi'd.  It  i»  iM.vinii|iliBhHd  ^•^  a  certain  ile^nK  by  thtJ 
oable  rrnul.  Tbo  oonapiouoiu  adi'*iitA^e  giuikiMl  in  iliu  itue  of 
oliM'tnt  rnotivt*  power  tor  street  railway  wurk  oiiiii«  fi'nni  tliv 
(MAC  with  which  tliHl  [mw^r.  g(>n<'i^ia>(l  by  lJi«  niiot  luvimaniml 
mf:tb'>dt  at  A  cootral  Hiation,  eia\  he  (Hriili><l  up  and  iliUriliiitiMl 
tn  moving  oats  at  any  point  aluii^t  a  railway  btic,  each  <ht  bolitg 
thereby  enabled  t*.  dcnw  fvnii  tbv  iiiaiii  aiipply  «xa<tly  whM 
power  it  iioeda  for  any  luad  at  aiiy  time  -jt  pbioe. 

Ttj  undenitAnJ  the  poBiti'-ii  of  lliv  eb^nige  batu>ry  iiiwtor,  u 
c<4itra*toi)  with  the  iiirrrtln  ^HjijU/'t  tivitur,  tt  ia  nt^ctnuMry  ti^ 
i»>ni[>ari<  tlio  two  tii  dotnil.  Wn  will  cniiMilor,  iia  nt[WMii.''ntin^ 
tht-  ■h,'r.-t  nyatftri),  Iht-  trim)  wht-ro  the  ctoctrioal  foiidticlorB 
urv i-iK'l<Mud  in  a  siibaurf.H'B coitduit,  thia  hciiijj  the  only  q/Hteni 
itpplidbli'  t<j  oity  Jli<ec'ta.  and  at  tho  samu  tiiiie  lioiiivfar  luomi 
i.'\]HMJ»ivi'  (ban  wbt'r«  tlii.'  i*i>iidikTl«'ra  :irv  uirrixd  "Vprliead,  It 
iH  111!  ohjoi-lioTi  to  thu  c'lidiiit  Kyatimi  Ut  any  that  it  ii<!Ci>ial(atc» 
«  sjMvia)  ciinalruvtioii  .tl<>iii{  tlii-  litic.  In  tlii;  e.irly  dnya  of 
aluiiit  il  wna  oii|<c<,-l«>il  tJint  tbv  lMi!->iii<-tive  w->ul<l  Imvune  tb« 
•  ■nliiiarj'  highways  :  and  wliun  il  liei'aiiic  endent  eliat  a  8i>eciat!y 
v-^iialruj.'tvd  niidu'ay,  ifradud  and  (iii-vidoi)  vritli  nula  wna 
e*M)itial,  many  dt-vltriwl  thu  aUunn  milwayn  fniliii'o.  At  tho 
piiwoiit  time,  »]iouiHl  roiiHtrnutioiL^,  siieb  aa  ard  iKiuewMrjr  for 
cablu  iir  clocLrio  Vhih]*,  '>r  i;l»viit<Ml  iiiilways  canimt  bn  idijoctod 
I'l  H'il.hiiiit  •iiiiii!  apucitic  roaautt. 

.\k  «ult»i-[iiuntly  abuwii,  tlio  intcrofti  iiiK>n  thv  titat  uoat  of  n 
cmdiiit  in  iiiiiL-h  kiw  th.-"i  thu  1«k8  LM'iiAlHiitly  eiitnili"!  by  c«r»T- 
iii);  a  «l4)rit(tu  batlvry  with  each  nu',  and  by  tliA  oiHT«niii)n  of 
thiioiieiyy  IJn-o^iiKh  tlic  st<>ra(fc  liattAry. 

(Ti\  he  lOjilintw'.  > 


COMPANIES'  MEETINGS. 


IKDIARUBBER.    GUTTAPERCtlA,     AND     TELEGRAPH 
WORKS   COMPANY. 

A  iMlfjiai'ly  KKiKful  uifutiu^  uf  the  liidiarulib«r,  Giittajwivli  t,  and 
Tu'i-i:ra|ili  WiirkiiCiiiiqMii),  Li-iiitvl,  na»Iiddwli  ilia  llch  iu«L,  at  Ul« 
City  rt'iiiiiiiu'  'iMul,  tu  otrtoiii  tUo  w«ii<H<nii  af  th»  aliarohaUUis  t^ 
(Ui>  |iayiij-^il  ^r  ih  iiilvtiiii  ilivi.|#ii>t  ul'S  |ivr  cnnL 

Mr.'s.  WnUani  SUvvr,  v.lii>  invulwl.  nbacrvcd  tUat  the  g«u«ral 
u-a>l'  iir  III"  I  oiiiiMtiy  )i,i<l  tii.-i;ii  miiLit'wliat  ill  oiQcn  of  thatdfiiiy 
jiITrliiiii  yi.'dr,  oid   llirir  flix.i rical   alid  tclo^raph   dt'parlQianla    ImiI 

limt  alt^r  Ui  i"j!  ii.iii/  1,000  mili'i  "f  culib".  mit'iv'-ntuUy  in  -  v>;ty 
n-Mpi-iit,  nnlwitbat-itKllii^  tliL*  |>iv(ili;ir  oliaraL't^r  of  the  iMtii.  tli- 
firoiiiiil  oi'aa.  tint  lUlia  <i{  ihi;  Outi^ii  iivcr,  ami  tha  varyliiff  Italuin  of 
till    lioitom,     llf  i->>iirliii1M  1i>  pt»|><niu[;  tliu  i<*ymout  frf  adlvhlond 

t>(  6    |>'i  '.'I'lil   ,  I'r  lOi-  a  .lUari   ttx  firi:. 

■CTi  ItatitMW  GrsLj  H-i-uiidsd  tlic  inoli«n,  'hich  wan  uarricd 
iiiimiiiii-oidy. 

LONDON  ELECTRIC  SUPPLY  CORPORATION. 

All  I'Xli'uiclniiiy  :j''i"'ial  iiiicliii^  <.il  Ilic  IjuikIoii  Eln-Lixr  Sii^iply 
Cnrpoiaiiiiii.  I.lliiitnil.  nnb  hi'ld  un  Moiid.k]'  at  ttir  Cily  Triniinn* 
H.iU'l. 

'fill-  XmtI  *f  Crawf«rd  Mtd  Balmur**,  who  |<r«-idi"l,  K'liiiiidcd 
(hviii  ll>"l  iilini  iln  4IJI11111I  irjwrt  »j.i  tiiliiiiittvit  at  ihctr  lit 'vtiittt  in 
llii'vuiliFr.  Iiii  alaluil  that  llw  Uircclun  n'ciu  abuni  to  lay  tlii' aiviiUIiU 
iif  l)i(!  ]iaHt  yvai  iHifiiir  lliniii,  auJ  tliat  tu  l\w  maiii  ulijuct  nf  ili» 
\atn  (It  iiittitllii!'  Thi'  ttiaiil  had  Wu  i{ivally  slrviizLltauwl  liy  lb- 
aililitluii  i>f  Ml.  t'oilM-.v  w)ii>  ha-l  Iwcti  ap|M)iiiti.'ii  *i'«-oli>iiiiian  of  tlia 
]>ir<>'lutii,  aiiil  >.'tiaiiiiiaii  ••(  (tit  KiiiatK-v  C'liuiiiittvc,  Tli<-'  r<-nii  iu 
••  Itivli  1)1' a>.-i.-i>iiii(H  li^td  loMtti  Mil-tiilltuI  t"  the  tiiccliuij  '"■"  maitily 
ii|N>ii  ilii'  tiiii.-%  Ui-1  'UiAii  'ly  tlio  Ikiarl  orTraibi  u  tlie  foria  iu  w)ii!li 
iriL' uYiiituM  ofaiipli  iMinilMiiim  ajilhnim  wi'ii  U>  lie  |inMtn  nl  in  tho 
rittair,  ami  \i<-  inixfH  add  lliat  thv  oioiiunta  witb  haaMl  auniCKhaC  on 
tliv  III  v"  III  (.lim<  aiiiiiiall)'  taul  Ufon-  I'adiamcul  tiy  gta  cumpaiiieo, 
Ilii  1I11  n  iiiiivi4  lli<i  «•  III] itl I'll  of  tlid  MVi'inita. 

Mr.  J.  %>  ForlMMi  in  MV-iliding  lli'  iimti'DIi,  rx|>)aiticd  tho  auM>Ullt« 
Hi  ilit.iil.  Il.<  •.titiii  Ihat  tho  nrtiiii4iy  cajiiul  »l  llir  Coniiiaiiy  waa 
ll.OOO.OOU,  in  Lb  n)iHi>-t>,  anil  li«  r«iiihi<Intl  Umm  titat  ttl  llic  «i»inJ 
iiii'L-tiiitc  laat  UL-v»iiiU'f  A':^,000  of  |>t«ti'irii<'(r  i;a[iital  wax  aDthuHanJ 
ti>  Im  I'leato*!.  .\l tu;(i-l liur  the  fapjtal  i^idlvil  ii)>  am  lUlik-d  tu 
a:.'^,000,  Ml  that  ti.iric  wan  a  laij;^  amoiiul  ivniaiiiiiiK  I"  '»'  u*lU-l  U|> 

Ip.  Dii'il  (lii'ii  H'|iiuviii'nle  (i«"i   li I"  time.     Tlioii  oiiKuililiiiv  to 

.Maivl.  Si  U„\  Ik*!)  aOiSbl.  Oil  tU  lint  IS  montlii.  wurkiug,  to 
tUi>  mil  •  r  IX-i-oiii' «r,  i)i*r«  hail  U<«u  a  aniall  }ou~£i&2  ;  but  at  th« 
i:ii'ii]iti'>ii  nf  Rii'li  a  uovvl  iiiiilLf  taking  a*  thtin  no  boMiiua  inan 
wiiniil  r\i<^t  any  K:i<a<  nsaiilt.  Tlial  aB  iiaiifomncot  had  *lrM4y 
lakni  |>la>;p  vik*  nhi>«ii  by  l]i«  Etot  lliat  ou  tli«  irorkiii;;  fur  the  tirai 
llirt-i:  iiiotitlia  vt  ttio  oirmil  yw  tliwro  had  l>««u  a  |ir<ilit  ul  £&4S.  aixl 
llivy  all  l'«ll<v(kl  thai  the  i«ttulttt  in  Uiu  future  wunM  bo  my  laiiaU 
l.ftur.— The  UMlwn  wu  adopted. 
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Thv  CliAlrmAa  tutMcjiiuntly  wUlroMed  the  meeting  on  thv  |>roKi'Qi^ 
wbiuti  hail  Weil  bi»i\«  Htnc«  tlirir  ]«M  it<>(!llag  vrjtli  t\\e  W'UtkB  at 
Dii)>I  f'lril,  obHrvLU|{  that  ttify  wuiiM  i-ui-tiiiii1 1  )il»o  cviM'j'thiiiK  tt-aily 
tlirro  for  tho  ■iiptily  ul  cmrtiit  and  fov  ttAi^viaf"  Ihe-  GriHrfnut  ■t'lttn]) 
ef  15.000  at  16,000  It^hls  twfofo  tite  lit  Octolwr,  hotan  whioh  tlisj 
wniiUl  not  ba  able  to  br«ak  uj*  tliD  itrt-eU.  Thi-  iitoviiionil  ol^l^r 
flTwiti'd  to  Ihem  Iij  tho  lionnl  of  Trii>lo  cover^l  a  r«ty  Iukc  pirt'on 
(if  Lonilnn.  Tlii^  main  priiidpli?  of  Mojur  Mariiidin's  reiiort  vii  lliit 
vlii^l>i  it  triK  |io>aibl(i  lirb  piiAi|ia'iten  shtiulJ  lie  put  into  Ike  wuao 
«r«t.  Tiicir  Compmny  'loiU  •pi'o't"!  »f  tlut,  wlj^init,  m  tlicy  did. 
imon  l«inK  abt*  to  d(i  their  votk  in  a  lirojwr  ari'i  Imdnfiilik'^  inannnr. 
"Uipy  bod  at  WMatit  cnni|icliiio(i  in  Si,  l',targ<i\,  IUiinTr^r->i<|iinrr,  St, 
larpircfit,  WMtrainnlnr,  Chiil««i.  si.  Mnrtin>-iii.t)io-ri«M<i,  ami 
fiirylebone.  AlUicvCher.  lis  tlioiigbt  tho  shoivboldera  bad  cvi<ry 
911  to  bo  aaluiiod  with  their  pro]icrty> 


TELEGRAPH    CONSTRUCTION    AND    MAINTENANCE 
COMPANY. 

Thi>  haU-v*ftrtT  gcni^Ml  mwtiii;;  ol  Ibin  i.'mjipany  voa  hald  ou 
TiiMifay  at  tneomcfi.  Old  nio»il-?iir«L-i., 

In  till*  abwTiii.'Q  uf  tliuC'Lmriunu  uf  tli«  Cuiuiidiiy  i  ^ir  DsuivKimK.*!)), 
Kr-  P.  IC*m«a  iirwidvii,  and  elated  thai  ttiu  mcctiuK  uu  n.  Iixriial 
nn«,  tbi!n<  htiag  no  rMolutionA  tA  frbjiou)  and  no  nport  to  iiiil>mit. 
Tbtfwnrruita  [or  tho  inwrirn  dlvldetii]  would  1*  lotted  that  n(l*vnooo. 
During:  the  |Jiut  balf-yi-ac  Cliry  bad  ilune  a  fair  ubim  nT  (Mtblc  niirk, 
Mi]H'cffillj  ai  rcKsnlwl  liio  wini-riviTiiiK  and  nthrr  iiflTicral  l)iniiir-«  nf 
tliv  Crjiiijianj.  Tliirir  xhip.^  bntl  Item  nn)(ai:i'<l  in  tri|ili(''itiiiic  a  poninii 
•it  lliu  Eaat«ni  Kxtcii.iiun  Coii'paay'D  sj>tciii  Ixtwccn  Jara  anil 
We~i«m  Aiulialia  and  in  laying  a  liiio  betwcou  Ibo  Ca{>«  aud  llit 
Poi'IngncM  aettlement  or  Moaaimcdaa,  <tn  tbo  W«Ht  Cnajit  nf  Afrira. 
Ttti-y  bail  aUo  ofl'tottul  vauw  ralilu  ninnir«  on  tho  Wwt  sidn  of  th" 
Atlantic,  and  tlio  •twusliip  "  Calabria  '  cantiaried  no  the  dutrtui  Hite 
wu  ['Dgagod  in  at  tlic  lime  of  tl:i>  IvU.  annMat  rviMct. 


COMPANIES'  REPORTS. 


ANGLO  AMERICAN    BRUSH    ELECTBIC   LIGHT 
COBPORATION.    LIMITED. 

KrjkiMt  ta  the  abar^boldera,  u>  be  jinucntiyl  at  an   Axttaordinnry 
^cni-rnl  mi^eting  nn  Ja\j  B2. 

!iilr»it\ici(iry. — Tho  l(ii«L'tara  hnvn  plraxurfl  in  nilvmng  tbo  ihara- 
hulilrrt  lliat  the  iTiiirtf,Ti({r  ilchmliirM  which  weni  olft^ml  for  aubscrin- 
liuu  in  April  luat  havu  all  liwn  allotted,  the  aiipUcatioaa  for  tno 
MniR  haviirg  booD  in  oircM  of  thu  ataouut  to  t>e  allotted.  Aa  a 
rotiill  <tf  olitainint;  tbia  addilioiial  ca|>it»l,  tUv  Diroettirs  havo  tt^on 
onahlod  togiva  atuot  ta  tba  t>o1t4^y  indiMLt«>)  in  former  reports,  of 
0JiT«niling  tba  KM\iuAty  of  tho  Ccrnoratloa  for  carrying  on  im  n,aiiu- 
ftctniinfi  opcrationa  :  and  a  proviiioDal  contract  haH  lieiin  maile  to 
aeiinira  the  bnainea*  anil  propprtlraof  tliQ  nnKiiK^^i inx  <^tal>UihtuenE 
known  aa  the  ('vIcoD  Worka,  at  Lonshboro-iKb.  in  LcitcsLoraliinr, 
iqioii  tlie  tvniMt  mvuliontd  b«low.  Thj;  Diiwtors  liarv  atau  ciiUrivl 
itiio  a  proTisionnl  agraainnni  with  tbi>  AnttraUtiiaii  ICli.>clrj(>  LnfliC 
Power  and  Sloiago  Company  for  the  trauHfer  lo  ibe  Curjioratlon  oitu 
bua>ii««*aBa  itoiuK  couceni.  The  Auatratiuian  Company,  which  la 
one  of  the  uompuniva  fumiul  in  1881-82  to  wink  thn  Bruxh  ami 
Laiw  Pox  Mtcnta,  baa  alai>  aui|uir«d.  Iiy  \la  anial^malinii  with  the 
Siliaon  Indian  lud  Colonial  Company,  the  patent  righta  of  Ediiou 
In  Iri<ha,  .\iwtraUda,  and  .South  AlVioa.  Tho  |ioliey  of  rciif<|viiriii;- 
thv  rif-btn  Li'lJ  bT  tho  aubaidlary  coi>i|>aiile<r  liaii  alruiulj  riiul  wiih  tlio 
ftill  approval  ol  the  thareliolili'ni,  and  tho  t«rnu  of  the  »riiii<Hii<il 
arrariBeuii'iit,  whicti,  iii  the  opinion  nf  ihe  Dircctnra,  nrr  fair  uml 
eiiiiitablc  la  both  roniiiauios,  arv  niinil.ioncd  lii;1i>w,  Tlie  motiiu  ram  turn 
01  aasociation  of  the  Cvrporatiou,  nhicli  was  diawn  up  many  yearn  o^ 
bftfora  the  [ireMitit  raqilituniEnta  ol  on  c!«:t[inii  nrianuracturinf;  and 
eontnullngcotiipan;  were  n-alinMl,  hia  hmi  fminil  tu  Im  inadaqnatir. 
It  ia  ihenfbrt  nvccauuy  fur  thin,  ok  ic.-ll  us  for  a  varinty  of  minor 
reasons,  to  extend  and  aincnd  the  mcmotaniliiin  nf  uiociaiinn,  aitd 
■a  ihia  oan  In  lej^lly  aoroninliiiliril  only  by  [ii('.iiik  of  a  rocoiittitntJoii 
of  the  Oorp«mtJaii.  the  Diiaotora  bare  j-iren  tho  whole  poaitioii 
thi'ir  rery  oartful  eonatdcrnlion,  aud  i\aw  aikbiiiii  ft>r  the  appioval 
of  till!  dhartiliulden  the  achain*  nf  rrc^niutructton  maniionixl  Imlaw. 
Tho  IXreotors  take  tliia  on|nrt unity  of  aiinouooiiig  tb«  Mtllemont  of 
the  litigation  »iib  the  Sdiaon-Siraii  United  Blactrio  Light  Coinparty 
in  lYgard  to  incanilceTcucD  lamp  patenii*.  Under  the  arranii«iinont 
come  CO,  the  Edlaon-ciwan  Couipany  acoupta  liconar  10  use  tho  Laac 
Fox  and  olhor  iivjiudraconco  lamp  ]>ali>nt«  Imlil  by  iho  Corporation, 
and  ihny  pny  tlw  CotpDralion  a  royalty  oj">n  Ibo  baai«of  tba  nnmbar 
of  lainjia  mailo,  bitt  BUbjoot  to  a  tnaiiinuin  [layment  per  anniini.  The 
Corporation,  on  tho  other  hand,  gin  up  the  manufacture  of  incan- 
dcacetico  lanipa,  and  agree  to  buy  froni  the  E<iiiou>(iwau  Company  on 
tho  moat  faTouied  toruia  lo  dtAlirb,  tiolil  iliu  expiry  of  the  Btliaon 
^teiit.  Tho  iSdiaou* Swan  Cvuiiauy  waive  alldaiin  to  daiuagea,  and 
II  will  be  rameniberctl  that  in  regard  to  the  ChcMibmui^h  |iat«nl, 
Ihv  dociaian  of  Mr.  Justice  Kay  vas  againat  tbe  Cotparatton  and  »o 
apjiral  wu  entered,  but  the  CorwiratloD  agree  to  p«^  the  Edlaon- 
Suau  Cummn/'a  taxeil  coata.  Tha  uranMroant.  vrliich  uttpliea 
uu.y  to  the  United  Kingdom,  fully  proteota  the  Coqioralion'MriiH|iiiut.'rB, 
who  will  uul  he  subjvvtcd  to  any  lucontanieuw  orexpenna.  Tlic  ouly 
Dtlii'i  liliualion  in  erbioh  ihe  Corporation  ticngsgid  is  that  ralntiiij;  tn 
eotiiponna  "itidlng  of  djnamuH.  It  will  bf>  remorul-ervd  that  in  the 
i»ue  agaiutt  tha  Oiienl  Sti-aniihip  Company,  whlah  waa  tri(.tt  in 
Unatand  in  Ilecvmbei  laat.  tbe  Jtrtu'i  )uitoiiL  for  tliia  imwcin  wan 
upneld ;  on  die  other  kaiid,  the  action  lirovi)thl  by  Menn.  Kitij;, 
Drown,  and  Co..  iu  Scotland,  for  tho  rodiirtlon  ef  the  patent  ha» 
•  booD  decided  in  fitronr  ol  tbo  plaiutintt.    This  dociaiva  i»  now  being 


appealed  atcainst,  but  the  U«ne  will  not  Id  any  way  aire''C  tho  njanii- 
fai^tiiiiutf  linMnma  of  llie  Cbrpomti'iii.  With  ri<){ard  lo  ihu  ^I'uiiral 
liuMiiiih*  of  the  Corpuratiun,  tlio  DivBiilorH  aire  jjUil  to  be  aWf  lo 
n-]>ort  v^ry  ulUfaclory  progrtuH.  It  U  not  iira{>t,ioab1tf  to  iip.'ctry  la 
detail  tbi>  iiopoitant  euutracU  at  iiraaont  on  iiaud  and  in  view,  but  it 
will  be  jntrmtduK  to  ibathmvliotdiir*  lokiioi^  that  the  ordeni  booked 
durio);  tbi:  tint  rix  ninni.liB  of  iliia  year  I'lgual  in  amonnt  the  Intat 
volume  of  Iduit  year'j  bunnesa.  and  whoa  it   in  remain  bored   that   tha 

rit  year  ihowpl  a  very  cooaidvraHii  advance  upon  the  biltinoet  done 
pTCvloiiB  yoaM,  il  will  Iw  wliiiittt<d  that  llic  prcwnl  [xuiition  e-t  the 
(>)r|>iiration  in  vnry  satUfuctory,  aud  juititirs  mugiiinu  mptiiTtationB  in 
rujtiinl  lo  thit  future. 

Ainalii'iMatioii  \cith  ^'aJam  (Jottijnni/, — The  Falcon  ComiMny  waa 
'■»lab!i<,iicd  ill  1863.  to  uke  over  lUo  noikt  and  IviHinois  of  tho 
UuKhun  t£uKi'><»r<i<X  Cviupany.  Thu  capital  \a  £60,0)0,  diridud 
III!"  60,000  prefrrvDce  iharM  of  £1  uucih,  and  10,000  urditixiy 
shareH  ef  £1  ea«h.  Thi*  r>ompany  has,  since  ita  fornviLioD, 
caii'iiid  on  HHwi-JurvUl}'  ihi'  liitaiaen  of  budding  looouiotiwo 
and  other  (MittiniiK,  aa  well  at  traitin«v  mid  ot1ii-r  lui**.  Vot 
thir  fo:iir  yiar*  eniling  .Iiiiie,  1886,  ihc  mil  diviiltnd  of  7  tier  i»nl. 
[■or  Aniinm  vra*  pwd  upon  the  prrfDtcniv:  shan::i,  in  thi  f  nltawini-  year 
a  <li«id«ud  oTS  per  cent,  wu  paid,  nn'I  the  dividend  paid  in  1868  on 
tho  prer<(>roB<ie  aharen  wan  5  pec  cant.  Tim  projierly  cenxiit*  of  free- 
hold land  cioverine  an  area  of  over  aoven  acraa,  and  Mvoral  Imilding', 
well  aikpttil  to  Ilit)  puqiow*  of  iron  and  htiim  fntiniliug,  engine  aiut 
oar  lUHkiii^.  atoret,  ol&res,  dwellingit,  etc..  nnil  on  the  nliole  tbo  pro- 
iH-aj  is  well  ailapled  for  the  Corporation 'a  heavy  olectrioal  work. 
Till' iiriiT  H  bn  Mini  Tor  the  wh-do  of  lUo  iiiiainws  ae  a  S'iiiK  (vimiMrn 
i>  £65,000  in  fully -paid  shareeul  the  uew  Company,  and  £1.000,  (ty- 
ablo  half  in  Hhurc*  and  lialf  in  caih,  to  cover  exnunaes  inoidi^ntal  to 
theli^uiilation  of  the  KalMO  Company.  The  Dire*ter»  of  tho  Cor- 
poration  (uiiinid-nr  ibnarrauHemcntvety  advaiitageuiu  for  thu  foil owlnK. 
ainon^  nthi'i'  ri-oxonn  :  Aihlitinnal  miiuufai'turing  nrorka  nn-  Kl>siduti.'ly 
nreruary  for  cnnyiiig  on  the  ini.iinoKiiif  the  Oorporatiun.  Tliu  wnrka 
of  till'  Faleuu  Coui|'any  arc  f>nitablo  for  tU:  purpwcn  uf  tho  bitaiuecf, 
Thn  kitnation  o\  t1i<'  worka  i*  very  oonveniont  in  rct|ioetof  uconoiuyof 
tiianufactiiie,  aud  ef  eonvayanoa  of  vooik  and  iDatoriala.  The  piir- 
chiuo  [irice  it  ta  he  in  tharoii.  involving  no  oaah  o^iionditure,  except 
aiicb  aa  may  be  necwaary  loi  exlention*.  and  the  amoiiot  moDtioniHl 
abovi-  Tor  ex|ieii.iei.  Tha  businem  of  the  Falcon  CompDDy  ia  carried 
oil  at  a  {irulic,  and  aalc  is  prurvuhL-d  to  i^iiiitiime  the  aanio  the  capital 
cupcnded  on  llu-  imroliauB  will  not  bo  unpruiluclivo  during  the  peri*! 
of  tranxiliciD  aoonwary  fur  the  adaptation  of  Mici  ivork*  to  llie  new  re- 
<]nirein«nta.  Tliere  will  be  no  Lost  of  time  in  the  aojuintiou  of  tha  pro- 
l«irty,  and  tbiH,  in  view  of  ll.c  iirgunt  deiiiaud  for  a  much  larger 
output  than  the  Corporation  ia  at  ineieni  able  tc  deal  will),  la  an 
oilvantaec  of  very  great  imiiortanw,  and  one  tbat  coulJ  not  be  as 
etfoetualTy  bcoutm  hy  any  othnr  available  lueana. 

J Nta'lTiimafion  ttiVA  Atitlminti'i'i  CmtifMint/. — The  AuiitTula«iaii 
CoiniHiny  waa  (ermed  in  1689  to  work  tbe  Kmali  und  i^iie 
Fox  ]>atont<  in  ilie  AuMraluian  Celontsa.  The  eoiriiiauy, 
an  ntiendy  ftaf?!!.  HilMWiiiently  am>lgainat«rl  with  the  blioon 
Indian  and  Colonial  Electric  Comnany.  and  acriiri;d  the  patent 
riKhia  uf  Eiliaou  in  India,  Aujlrala»ia,  rmd  .South  Afrioa.  It 
h^  alno  Hucujwl  die  aulo  agency  under  the  Cr^naa  lanip  patent* 
and  oilier  riqbtn-  The  couipany  thoriifor*  ownpiiit  n.n  aiieep 
lionilly  atrong  position  in.  Kgaril  to  nome  of  the  prinoi|>al  paunls 
whiu-h  uoiittv>l  tho  more  iiii].>ortuTic  braiiuhos  of  tha  eleutii<Ml  indnatry. 
Ijut  year  the  '■onipuny  uni'iied  out,  by  means  of  appar«iii«  ii^pplted 
by  the  Uorpuration.  tho  iiiinortant  cojitratt  for  lighting  tho  Melbourne 
Conti^iinial  KnhibiLbii,  and  altoKrthcr  the  DDm|>any  hu  done  iiu< 
portant  nork  in  orgaiiining  the  busiiievi  iu  the  coluuiua,  but  tlhiHBot 
■ii  I'nr  boon  Mo  to  work  at  a  prolii,  ibo  voluiue  of  buatneiM  haviug 
UnriiiK  tbt-  p-iat  yearn  of  donrmuiun  bui'ii  but  ttiiall.  The  proaiwcU 
nitw,  linwrri'i,  iuivn  Bialurially  iuiprun<d.  l.Tiidar  tlid  agiveinent  vrith 
Ihii  Aiiitralaxinu  Cninjauy  bithdto  in  fon-ir.  thv  (joi-)ioi'acion  ha^baeu 
practically  pTci'luiInil  from  dgiii/  i)iuiui',«  in  Auvtralania,  except 
through  the  lui.'itiiim  of  the  .\iiscrala4iau  Ci^inpaiiy,  and  in  Lheopiuiou 
of  lh«;  Hoanl"  ol  both  ("ompftniiui  the  (Jorpuratioii  will,  liy  I'caiotj  of 
it*  nmmifa)- luring  fuitlitieii  iinil  grcawr  cxpiricms-  in  Ihi'  liuid  ol"  uIol-- 
Irira,]  work,  lie  in  a  bclliir  pmiciou  for  drvcloiiinji  lliu  IiuMitoia  in  tho 
colouie*  than  the  AuatraUniau  Company.  Thu  pnuent  capiial  of  tho 
c-oiiipany  i»  £20<!.3d6.  •livllcd  into  sharea  of  a  variety  of  diuuca,  but 
under  a  ai,diDmo  of  iccouiitruction  which  ia  now  hefure  theaharohiLdera 
ef  ihst  ouui[Miiiy,  il  it  pr>jp>.iMu>l  In  conaolidale  all  clavon  of  iJiara*, 
and  to  r>v'iii>e  the nggrrgat^  cupilnl  t^  £78,066.  The  prioa  le  be  paid 
by  the  Coiporaiion  lor  i.ho  ininArijr  of  the  bflhineiu  an  a  going  con- 
iwtt  VI  i:<lj,O00.  payable  in  fully  paid  i\iuK»  of  tlic  Corporation,  or  of 
tho  [ ceo mitl luted  IStnNh  Cumiiany,  *^  mentioned  below,  and  £I,0OO 
{•ayablo  half  iu  bIiuiib  and  half  in  eaah  to  covur  ihe  expousoa  of  i»iii4' 
lUU  up. 

TicJirirM  nf  JiffVJislrKciiun. — It  i»  propo»vd  lo  tianarer  all  the  aaaela 
and  tiabilitiet  ol  the  Aaglo-AmericiLu  Rru^h  EletMrie  Light  Coriwnt- 
liitii  to  a  new  c.Liiiipauy.  to  be  regiilered  uuduf  tha  tllle  .if  the  Itruab 
mecKical  Eiiyiuecnug  Cinupaiiy.  Uniited.  with  extended  inemaren- 
dum  and  arliole^  of  Maoclailoii.  Tho  i>ruai<nc  Hubahribed  capli«l  ef 
Uio  Corijoratiuu  is  fi2,3I4  elvarca  of  £6«aoh=£2bl,670.  (Of  Lh««e 
26,80ii>har«i  aiv  £6  fully  i>aid  up  and  2&,&11  ara  £5  wioh  witli  Clp>r 
abate  enllud  up.)  Tbacipital  ol  the  new  oompany  ii  to  he  £760,000. 
diviJi'd  aa  fitlloivs  :  £300.000  lu  150.000  6  [wr  <;vin.  ptefareni'o  aharoa 
of  £2  rih-'h  ;  HbO.CXK)  iu  IfiO.OCW  onlluaiy  aliar™  ol  fcS  e*..-li.  The 
pm|Kiaa1  in,  that  tlir  Bharidi olden  of  iht.'  (^i)i|Hintti  iii  iliall  ro-^tri)  in 
reapct  of  each  £6  fully  {mid  aliare  buhl  bv  thcni,  one  pretertuoe 
■haip  of  i;2  and  one  oiJin.iry  sharu  of  £j  in  the  new  oompauy, 
tluit  the  Faleon  Company  ihaU  leceive  £46,600  tn  11,000  pinKnmoca 
ilinrea  of  £2  oaeh,  and  11.000  unlinaty  thatvi  ut  £3  eaeli,  and  that 
the  AiLitrnlaiii.iii  Compiuty  sliall  rcmvu  iAS,500  in  9,100  profureuoe 
iliaiu  of  aZ  narh  ;  and  £l,100  onliuary  »biiri-s  of  £i  ejurh.  Ihe 
ariau^moni  ml)  iurolvo  thn  vohiulaij-  liipiidaliou  of  the  Anglo- 
Aacncw)    Uriuh    Electric   Light  Corperatiou,    and  in  tvnr  of  tho 
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dMinbUity  of  i^biotuiic  tbc  dittiiiction  at  iir<>s«rit  eKiatiuK  bcbvcon 
tlu  pttrtif  lut J  inrj  fiill^  palil  tliins  by  whii^li  Ihv  iiikrkel  valu*  of 
thtahim  In  iffiTti-J ,  it  i*  (irojiosed  Chtttlic  It<[iii>UtiiiM  ^IsoiiM  ™il  iiji 
tliC  £1  per  uhkiv  ramnintiiii  iinpniil  nn  llu>  26.511  ilioint.  [L  n'iLI  Im 
oertanty  to  iibuin  ihr  uin'tinii  c>[  tin-  ilr-Wtititrr  lioKlan  In  llin 
Bclwme,  but  ft*  it  u  iirniiomvl  i.o  Iviiio  ilffhcntiiriLi  or  tlin  ucir  company 
of  equkl  ■monnt  U>,  tiA  on  the  Mmc  tcrma  •>,  the  )>rc?ent  iMno,  the 
dab«itnr«  lioliLns  will,  in  Tii-ir  of  llxir  .wnrit)-  Imin^  ni>U*ri«llv 
IkOaMad  by  th«  looaxion  of  tho  utwt*  aF  thr  F'kl'*'>ii  ninl  AiutnU- 
tina  ComputiiMi.  ht-n  entry  rxHKon  Tor  Rivalling  to  the  ■rrinffniiiont. 
Tlie  «har«  md  deb«iilnr<>  rajiitn]  ncioniii  of  tlie  n«<r  «iiii[iiinv  vill 
atand  thua ;  nomind  sttftrc  caiiiul,  £760,000 ;  morlgue  debenianu, 
£75,000. 

IHririhulJiftt «/  Cainlal, 


^To  b*  inu<d  to  dcbon- 
tUK  h«Men  of  Bnuh 

CoFponilion    

Til  be    iniinl    la  pn*- 

Eient  nlian'liriMei'i  of 

Bmtih  Car|ioTntioii.. 

7o  l>c  iMncd  t«  FBtson 

Company    ....,, 

i  1o  Im  ImumJ  to  Atutn- 
laKUiCoin)>«ny 


Ikkncc  utiiMiMd.. 


luren. 


£ 

75.CXX) 


£76,0CO 


6  par 
eent.  preOfdintry 


■haru. 


ioa.628 

23.200 
18,200 


146.02S 
151,972 


300,000 


fcliares. 


Total. 


Italwo- 
torei. 


76.000 


217.642     76,000 

232.468  '       ... 


150,000     76,000    760,000 


Sliinti. 


261^0 
65,500 
46,600 


362.570 

587.430 


The  DirMtoM  «t«  wlriiMd  thnt  the  (nlHlivision  of  the  uj'ital  in  t1i« 
WAj  i>ro]>oic<l  will  tend  to  appmcialily  jintiravc'  ita  ma-rlcet  viUin,  ami 
the  iiiimRroiui  [n«c«lniit«  for  thi>  coiiims  air<iril«il  by  Ilic  Urgr  rutlnniy 
and  otlirr  ootiituuiini  itroiwly  iiippinrt  this  viow.  It  in  nhvioiiii  thnl 
u  ■  ruiiUol  iriH  propowilimlniiniri'jiinrthRcaiiiuU,  th«  ■limmhoM*™ 
will  hare  muoli  grwf  r  oort&iDty  or  ncoivin^  mthrw^loo'  dividcntls 
upoD  at  loast  a  portion  of  tbsir  holdings  than  iftho  prolita  ofthel'uni* 
WM*  b*(t  to  M  ilutribotod  ov«r  tli<i   vriioU  of  tho  capital  a!ik[>. 

CMi«hwC»H. — Th*  DirwtoTw  »r»  of  opininn  that  tha  [inuuinl  is  a  rflry 
fkTtnirabli  opportunity  for  (>anyi[i);  out  a  •oheicieof  thtinatntw.  whiob 
has  t)MD  \iaitT  tbeir  consideratioD  fur  some  lime  pant,  but  whioh, 
owlii);  to  lilt  lato  unlaTouriiblL*  C'OiidiUuii  of  the  iuduatry,  anil  bo  llie 
waiit  of  «de<lUBtV  wurkinK  capiL&l  utiReB.siiry  fi;r  erVcctlni^  tho  iiiiliir|C«- 
lUfut  of  111*  wotka,  hu  not  brctt  pravticablB  l^rforo.  Aflor  «  loog 
period  of  tltptewion.  the  biuiDOMS  hM  [>itw  fuleiytl  npoii  a  n^w  ana 
merE  an<yiiiraf;tn^  phaie,  aiid  by  taking;  aa<<rf;?tLi7  •i<<]i«  to  copf  with 
the  lucmuLiiig  di'iiiaiiil  (in  uIcL'trii^al  wiirk  ol  FV#ry  kind,  t-lie  Ouiii[iBiiy 
will,  il  incourgdcnily  bnliEvud,  forth  with  place  )t».4f  In  a  diviileud 
payioe  )Hntrinn.  Tno  nhnractor  and  th«  amount  of  tlir  Wiirk  :inw 
CAiricJ  on  by  the  Con'o'^tioti,  and  the  proipccLi  nl  future  biisincM 
arft  iii^h  tliat  the  Directors  acm  no  reanon  why  tli«  ntw  company 
aluiitld  n«t,  from  th*  dat«  of  it4  rt^atration,  nam  sntfir^ieutproliij  to 
ftdmit  ef  ngnlar  dividviidi  being  |i*nl  frutii  Ihu  niit.iei.  Tuv  Kiiai-d 
areof  opinion  tliat  the  npnortunity  of  th'>  rvcnn>tnti:ti'>ii  nboiild  Ira 
Ukeii  It  «:rnif[tl)cn  the  nirrctorntA  Thry  )itop<mp  Ik  olfer  tie±ta  at 
tbs  Hoarl  to  obr  dirvctoi  of  lli«  Falcoii  Company,  and  one  dimotor 
of tfae  Anelralasiiti)  Coaiijaay,  and  they  are  it>  •;»iit<iltatioii  with  nomo 
aftiie  iMiliti);  ithiiialiolJeTa  aJ  to  thn  adviMhility  of  Appointing  our  or 
taott  t/fditJoDBl  UiTeot«n.  In  enndituon,  ihn  Directom  rafnr  to  the 
iintiit.'  oouvoninK  »  n>wi>l  moating  of  tlif  xliBrohoIiUra  and  th*  rsfo- 
liitiDiu  M!t  out,  and  Uwy  etrongly  rocomitirnd  ibree  rotolntiorii  for 
adoption,  in  tb«  foil  c^nvictivn  that  the  L-'^une  ■uEfrtaUd  will  bo 
round  Co  ti«  III  cv«ry  rsaptct  beDelicial  to  tb'.  Bliareholtbr*. 

1%e  extraordinary  £«iiat«l  mooting  will  li^  hold  at  the  Cannon- 
Kteet  IIot«l  on  the  22nd  July,  et  2  p.m.,  to  wDsi<t«r  ao>l,  if  davmnil 
AdvlMblc,  to  pata,  either  witli  or  without  modification,  the  following 
nsotuiioDa : 

Betoltitum  iVo.  /,— That  the  proviaioiiu)  afjrwmonl  entered  lnti» 
between  the  Cuipi^ration  ami  tlie  AiiHlrsIasiau  £l«ctric  Liifht,  rowct, 
and  Storage  C-'-oinMny,  Ltmiteil,  lUlcl  thp  12tli  day  »(  .1  iily,  1889, 
■i»l  Ktbdjitted  ta  th«  moodiig  fan,  and  tbo  aame  is  Itereby  Mnctioued, 
adapted  and  caiilinnod.  and  thai  tlir  Uireuton  lie  autliorl-wd  to  carry 
Cbe  wine  into  tlfcct  with  nt  without  modiftL'ationi. 

Buaiutirm  S'o.  ^.— That  in  a^vonlnnri.'  with  the  Irrau  ul  tliv  atfrce- 
nmi  muitiODBd  in  tbcnl^Qvc  reaoluiiiiD,  thv  Dimtoni  altiiill,  if  ueova- 
•UT,iMil«  U  the  Hqnidat^rtof  tboAiMtnliu>iinKI«:trLo  LiKUt,Pawur, 
•M  Storage  Cufnpany,  Limitod.or  toeiioh  pontoua  and  iu  siKJimaaner 
■a  tba  liunidatare  ibill  in  writtnx  dimct,  liilly-paxl  £5  aharei  in  the 
oapitftl  of  Uie  Corporation.  nQtPXconding  9,100  in  the  tf^Teftnte. 

Jtualuliim  A'o.  J.— That  it  Je  d««iniblR  to  reconntriiirt  the  AnglO' 
American  Ilruah  Bleotric  Li^bt  Corporation,  Liinit^il,  and  that  with 
a  view  t)i«rvtff  Ui«  Corporation  bo  wound  np  ToliiotAnly,  and  that 
J.  U.  Braitliwait«,  jun.,  wiiJ  B.  QenAe  be,  and  they  are  hereby, 
appoiDted  liquiilatora  for  the  purpoam  of  sach  winding  np. 

AaufHlion  .Vo.  4.— That  the  «ai<l  liqilidalnr*  ha,  and  tbey  are 
hereby,  authoitied  in  oouMut  if  requited  to  ili«  r  gialnalion  of  a  new 
eoBipuiv.  to  be  named  "The  Uimb  Blt^incal  Engineering  Company, 
I4iiiit«d, '  with  a  aienioraniluiii  and  aitioliM  of  aMociaciou  which  have 
abiwdy  been  i(r«F«re4  wilti  the  eppruval  of  tlio  DtrMtont  of  Iho 
UorporatioD,  but  wtiifh  are  to  tx.-  iul>;«it  to  auoh  alterationii  and 
modifioatlaiu  [if  anyj  ati  niay  be  found  expediuit 


Rue/u/iW  A'd.  ^—That  the  draft  wroomenl  nbmitted  to  thi* 
mcnting  and  initiallnil  hy  tho  Chairman  far  thn  tranxfeT  «f  the  bnii- 
ncM  and  propxrCr  Df  thi«  Corp'iraunn  tn  thn  ni-vr  rompany  thall  be. 
Hud  th^  Hame  it  nervby  aprirov«<l.  ttiA  that  pnrHuant  to  aaetioii  161  of  ' 
the  Otinpinie*  Aot  18a2.  tne  li-^ m datura  iliall  b«,  and  tlwyareherehy, 
uutburisLiI  to  enter  into  an  a^^reeineoi  with  auoh  new  oonpany  ^wben 
itif  Of  ixiratod)  in  the  terms  tif  the  nul  d  raft,  and  generally  to  cany  the 
miiiv  irtto  effcat  with  auch  (if  any}  modillo*tion>  u  the  liiiutditors 
niav  ftnil  tipeditnt. 

Should  f«eoliitlon4  S,  4,  and  6  he  piuaeil,  either  with  or  without 
[iKidi ligation,  by  tli4i  tvipiin^l  iiiijEiriLy.  Ihey  will  be  ■iiititiiiUed  for 
tonfirijuliou  a>  ajicoial  ruoluliojii  Ui  uu  eitraorxliaary  uicetin][,  wbiuh 
will  be  eubKiiuently  oonrened. 


EDISON  AND  SWAN  UNITED  ELECTRIC  LIGHT 
COMPANY. 

S^iitb  nnniinl  report  to  bo  nreient^l  at  the  ordinary  meetiaa  of 
shArelioId^r*  to  tw  held  at  the  Cannon. ttrcv.< I  Hotel  on  Tuvaday, 
July  90th.  a.1  12  o'clock  : 

The  Dir«c[or»  lierewitli  pre«ciit  their  ri.'^Mtrt  and  []ie  aiwinnla  for 
the  jaitr  eiadinK  30lb  June,  I6&9>  Tlin  Mtle  oflampH  and  littjngs  hM-i 
jirogruHei]  in  a  utinfac ti>ry  iiunnvr  during  the  year,  and  bee  rceitlted  ' 
in  a  credit  li4luii4Teor£^,729.  6i.  9>1.  ;  to  ibU  mu*t  1m  aJd»l  the 
KUiii  (if  £25,123.  9s.  7d.,  liii-lMiknne  of  a/'nimnt  for  the  year  nndiiig 
aClh  .lune.  laaS,  makin^n  toUl  of  £72.852.  16<;  4d..  aiic  ofwhich  the 
Dirwtorn  have  ippropnu.il  l.lio  mm  i>f  £28.815.  H*  2>l.  to  meet 
loiem  tcalisMi  on  linally  >li>-pi;»iDg  of  sundry  iniMlIntion^  taken  ovitr 
at  the  datv  of  the  aniiu^fivnijat  ion,  and  have,  undi-r  i-:!an«:  99  uf  the 
arltclea  of  nwuiut&ti'-n.  crFiali-'l  a  rewrvx  orj&4,59S-  IO4  lOil,,  und 
llinj  nv^mmend  th«  appropriation  for  dividend,  in  a^(»r>Uiioe  with 
Hniiw  87  of  the  articles  of  auoolatlon.  of  seven  iiT  o^inl.  itiion  the 
amoniit  palil  np  on  the  A  eliarea.  in  re>(|ieot  ol  Ih»  yt>ai'  niiding  30th 
June  1389.  ■inl  uf  thrix>  jxt  («ul.  rnrl!i''r  on  acLUUiil  of  tlii?  arican 
of  jHitfuri^utisl  dividend  on  the  A  iharce.  In  raspect  of  ihu  yoar 
iMidiuK  30th  JmiL-,  1684  Tbe  nupply  oonipauite  are  enlablivlLinf 
Mntrai  ataliouH  in  lioiijou  and  the  prorinot*,  which  mu«t  loul  to  a 
caiulderabie  exUndon  of  the  busineai  ofihe  Company.  The  appeal 
of  IliL-  Utirnpaiiy  from  thu  deciaiuu  ol  )Ir.  Jnittice  Kay  wai  lieanl 
before  Iiorda  Lliistices  Colton.  Iiitiiiley.  Hnd  Bowen,  whii  revened  Mr. 
.riiHlire  Kay'i  judKiiictit.  end  itertdvil  that-  Mr.  E'liwn'ii  jNilent.  10th 
NovvDiber,  1S79.  waa  TaUd.  The  Itriisli  Comuiitr  gtrt  nutico  of 
their  intention  of  appealing  to  thr  Hon»e  of  Lord*,  but  a  (nttlomont 
lia>  been  amvo<l  at  by  which  the  cue  will  not  Ix  carrial  ta  thn  HoiiM 
of  [^ntB.  Tltc  Brush  Conijunv  Kir*  Dp  man  u  lac  luring  inMTidescnnt 
lam  IM,  and  thoy  jiay  the  taiol  wstion.hi  aciiim.  ViKiroiint  Anson 
and  Mr.  Enitnl  \i  illiois  retire  from  tlw'  Iwarvl,  and  offer  thcintFlvo^  for 
re-election  sa  DLrootors.  Mesin.  Welion,  Jonee,  and  Co.  (latoilcMn, 
(jiiilttr,  Wclti^n.  and  Co.).  tlic  auditon,  t\ait  rotiro,  and  oiTer  thein- 
nelroa  for  rc-rlnotion. 


EASTEBN  TELEGBAPH  COMPANY. 

The  report  o-f  the  Dirncmrs  of  thn  Ka*lerij  Tnlegraph  Co'npany  for 
the  half-year  ended  Maroh  31,  1889,  >>hawii{bat  tb<>revi>nue  amouniei^ 
to  £436,932,  frum  which  aru  doduotcd  £92,448  f^r  tha  utxliuary 
rxpenaes,  end  ii4&,665  fur  exi<en<iilniio  (uktiog  to  rcpatre,  rtu«««la, 
and  layinf;  of  cabl«e,  etc.,  iltaring  the  balfytar.  After  proTtilinx 
£3,710  for  income  tax  there  ramattis  a  balannn  of  £291,107.  to  u-Ui^t 
II  added  £3d,titb  brought  from  IhopfMedini;  lialfy^nr,  iiiakiUK'^  total 
avatlublo  balance  of  £327.723.  rroni  this  .tmount  there  haa  Iweu 
paid  iulnreat  uu  di^bc  11  inics  and  dubenturo  stock  £28,274,  divi  leird  uq 
prcforeiicu  tlurcs  £20,474,  and  an  Juteriin  dMdeiid  of  li  per  'Kuit. 
m  the  ordinary  ehareB.  aUwrbiug  £50.000  -■  lyt-d  of  .C98,748,  l.-ar- 
ing  a  balance  of  e228.in4.  tram  wliiJi  £118,000  h*i  bwo  carriel  to 
the  jFcnflTal  nucrve.  The  Dlrectora  now  I'eoommend  the  deelaralinti 
of  a  bnal  dividend  fur  the  ye«r  ended  Msroh  51.  1889,  of  2a.  6d.  per 
■hare  and  a  lioiinii  of  3i.  p<-r  ihare,  amoitutiDtt  together  to  fillO.OOO, 
both  payable  on  thn  IStli  i'lat.,  Ui  ttw.  und  makiUK,  with  the  ihrec 
previ'iKw  paymenta  on  aotount,  a  total  diilriliutiou  of  13».  per  ahare, 
or  64  per  mnt.  for  the  yf<ir  on  the  ordinary  aharei,  [he  balance  of 
£974  te  be  carried  forward  to  Che  next  half  year.  Tho  revenue indndea 
£81.441  diviilend  and  bonus  for  the  half-year  U[iou  the  tkimpanr'a 
investcDDnts  in  the  KaMiern  and  Hautb  African,  the  Black  5oa.  and  tna 
Direct  Spani^  Telegrapti  Companies, 


DIRBCT  UNITED  STATES  CABLE  COMPANY. 

The  Directors  nf  ihe  IJiri'H.l  L'niiud  Siatui  Cable  Ooitiimiy,  I^tmited. 
hare  docidal  to  rcrjimmcnd  a  liiial  dividend  of  3k.  6<I  ]>er  share,  tas 
tite,  nach  diridcnd  to  be  payable  on  and  aft«r  tbe  27tli  ioit.,  making, 
with  thn  interim  dividend*  alreo-ly  paid,  3^  )»r  cent,  foe  the  y^r 
iindnd  Juno  30  lant,  cAivying  foi'ward  a  balanoa  of  £2,71$.  Notice  L* 
alsd  given  that  tliR  ingiatnraf  tranifera  will  be  uluwd  Ironi  the  12lh  ta 
tho  26lli  July,  both  daya  inclusive. 


CITY    NOTES. 


F-n-*"-~    Sabouarl&e    T«l«gnwb     CempMur,  United.— Tli* 

roceipla  of  this  CoQipaiiy  for  Ilia  viatk  oiiduJ  July  15  Biiioiisted   to 
£4,160. 
We*t«ni    Mi4    BzmsllUD    Telesr*pl)    ConapA&y,    UaBtt*^— 

Thn  Iraflip  neoipli  for  the  w«k  ended  July  12,  after  deducting  the 
tiflli  :if  thn  gran  reeisigiU  |>ayaii]e  tu  the  LoodoD  flattno- Uradtian 
Tclfgnipli  Ci>t7ijiaiiy,  laiiiiliil,  w^re  £2,793. 

■•stttm  T«]«ffi«pli  CAOspaar,  LUilMd.-ThiB  Company  notify 
that  the  cuupoiu  on  their  fir*   |wi  cant,  dabentuiea,  due  Auguit  1 
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ntlt,  win  b«  ftii  on  uiJ  ktttt  tliat  >I*ta  ftt  tli*  tMiikiiig  haiuf  *<T 
Maamk  niyn,  Mill»,  Ciin  i^  «ii<l  Ci>.,  67.  l.oniiKur.l  .trt^C,  KJ '. 

Aiicl»'Am«rlofto  TsUifrftph  C««|Muiir,  Llmit*4.  TIiM  Ci>iiii>.i  iiy 
rceoinimrnil  mi  iiili'ciiii  tivjili-iiil  t.>i  Hic  -uLirtTr  ■■iitliiiij  hinr  JOof 
16*.  pi'l'  iftil.  nil  ibf  r.rililiniy  aiil  £1,  10..  |»u'  ceitt.  on  Uift  |>if«ti'rrn<l 
■liifk,  l<rwi  iTii'iiiiJi'  111,  |i«y>'ilt!  or  AiifipiMt  1,  In  llin  ttocklinlilrrM  iffipt- 
(■tnl  -on   l1i»  (?i>iiiiiiiity'v  liookii  on  .liil^  10. 

Olob*  TolacTMpli  Kitd  TmM  Conpnnjr.  -  I'hU  Cnni|uiiiy 
Kiimiuiic'i'  n  tialitiirf  •liviil<-iiil  nl  4>.  jici  slim,  m^kiiig  n  total  iil'  A: 
p»r  rrnt.  for  llii'yiur  'ii«liriK  .'lii!  Ifllli  iii«l..  k'«ri)iii>!  For'kTatil  £Z,Wi. 

W«M  India  aiUI  Pstuuna  Ttlafrapli    Coroimny.  -Tint   rralli'- 

lei1)i|ilH  Iff  thii  Culi>|iit]i.V  ■'■''  tiir  lijlt'iiiurilli  t'liilAl  Jul;  Ifilli  <i*i-r>' 
£2^519,  a^  cdtniAral  witli  £<i.M4.  Thi-  Mnrch  TRcrijiln.  rMliii;tli-i|  4l 
f7,3H,  rtBtiW  «:7.370, 

Bftatera  Kxmiumb  Campany.— The  e-ddimiii  rni  tlir  tCiitcni 
Kxli-iiiiciii,  AnntralaiU,  iii^i  Cliiiii  Tcti']tra|ili  Mil  |ier  I'cnt.  <|rliriitiii'n.4, 
line  oti  thi!  Nt  ol  AiiKVi'il.  mil  Iw  ]<iiil  at  llit  C^iinnliilar^il    lluik,  S2, 

TlllP^lIltCnllr  >flrr!,    K.L;.       U-lIl|i.ilf.    IrllHt  Ih?   It'll   tlirrr'  r'li-.ir  ■lny'    (<•! 

ptatiiiiutiiui. 

EdlMB  and  Swan  Uitlt«4  lUetrta  Licht  Ceupaiiy,  -Tlif 
■iitit  aMinar}'  }{<MitTml  tamtidg  of  tlic'  slumli'iMDni  will  l-i  Imlil  ut 
llir  Caiuiiui.utnvl  Hulel,  I^iuiuin. uii  Tiu-jhIkv,  Mii?  30lh  iniC.  ah  li! 
o'vlorl;  nnoii.  ta  TTainaat  tlir  vnlinnr;  litiiiinux  »(  tlm  'Joiii|iHiiy.  Thn 
truinfvrl'ook*  ol  ihn  1>)Iii[niiiv  will  lir-  <  ]..w>l  fruTii  Wmlnowliy.  17lli 
July,  lo  Tm>il»),  SOih  i!«y  "I  -Inly.  Mli  >Uv«  incliiaiTii, 

ConiMuilaa  or  Uia  MontL. — Tlia  rullvwiiif!  I'lM'triral  ni>Tii|>tiiipa 

li»e  Itrii  itgi'lr*!'''!  ililrtn^  thi"  ]>a.tl  rni>lllli  ^ 

Wokio);  KK-inr  Sii)>}>ly  C<>m|aiiy,  himilol,  £5  ntunw £2,000 

Klectrir  Tiiuit,  i.ii»ili-il,  £10  ^lj»i«« W.OOO 

NuiUgorn  Kltvlrii'  Wim  ami  Calil*  CoiiiiMny,  £fi  bIimm 20,000 

K>-npsntitl  Ili'UrnI  Klcftik*  Trartioii  ••>nii>iiiy,  [.iiiiit«<l,  £1 

thitf^       200,000 

('■niiil>ii>l»;v  Uuiriralty  an*!  Tuwn  Blectiic  UgliUnit  Com- 

jtauy,  £5  shaft* &&,000 

CliiliToWboi'-  {Wii^iiv,  ).iiii>l"<l,  JCSiliiMj 2fi>0,000 

Croy.lnii  hUrtrvSiiMilyUMiijiany,  Uinitixl,  CS  Mhare*...  5,000 

Drvtiimii.l  r'oniivall  t>.ti><  Iridiy  0>nii«iiy,Liiiiit«.l,  I'&iharn*  100,000 
thiltonauii  Ciiiii|i<ity,  l.liiilii-ir(Kii|;ti»Fnaiii(  Klfi^tilrianu), 

£10>!iai..« 60,000 

Kiii{p<luii  uiuti-IItill  l£K-trIr  liiKl'^UK*'"!  3u|>|iiy  CoiniNiny, 

l>tiiit  ml,  £1  Htaif" 1,000 

LMtcwCrr  fc^l'flric  Lixlit  ait>l  I'vmr  Comiway,  Uniitwl,  £10 

*haj*-<    ., 1,000 

CroiiipUtii  lClwlHi<  Hii|.]Jy  Coiuiikuy  at  AiiattutU,  L'unitMl, 

£5»li«JM 50.000 

^liotli'-H   K1«;lni   Mrilli-al    A|iparat<l>   CoDiiiBUT,    tillultnl. 

£10»Ji«iv.    10,000 

.^ontliWrtUm    niniri^t    ami    TJiniiiw    Valley   KlcctrioUy 

C'«Bi|>ti>y,  l.imUfil,  flOaluir'* 109,000 

Klectricitr  .Mitii>l^  Unniiaiiy  f<ir  .S[.tin.  Limileil,  £S  aluiwt  100,000 
Mittiiriinl   B)«,'trir  Lt)(nt  ami    \'om*r  CoFii[iaTiy,  Umttm], 

410  iliarw 25,000 

Wvlrctlianiiitoa    Klei-lric     Luhl    auil     Pnwtr    n»iiipariy, 

Limitt-i,  £10  -liftirt 50,000 


NEW  COMPANIPS  REGISTERED. 

W«itlii|fa«tu«  Blaotrle  C«iniMUir.  Lunltod.  -  lUuiMru-i!  \iy 
Noilmi  Kiv--.  N«it'>ii  iii'l  {•>.,  ivitl.  u  v»|iiL»l  •■{  £600,000  in  i'lO 
aliarvA.  Objcrt  :  to  iLi'<[i)iri'  ccilniii  iiatixU,  f(<i(><tivill,  luikiiipin,  iiiveu- 
tiuim,  liiai'liiiiriy  suit  |iraj>crty  nr  tlm  Aiixiri-nitn  ('i>iii]>anv,  biiuivu  ac 
tlia  WcitinKl'"ii*<'  Kli'Hni'  cloni|nDV  ;  lin  i-airy  on  liin  liiiiiiinrm  of 
tnaken  ami  •ii[i|itirr%  of  nii<l  •Ii.<»t«t4  lii  D^iii.'li'ir'ily.  Wp<arii'  jmikit  .iinl 
1i|;li1,  ta  rrmtc.  |innlni:«,  itLore,  ai'uiiiiiiilale,  Mii>|>Iy,  liiir,  auil  li'a-v 
ctcctricity,  elector  jiowci'  or  otiioi'  kimildr  ^t^iii.'y  fur  xuy  ]-iiri>osc  ;  U- 

an\uirt   all    Iniiil,    lalatcK,    riielaiin<i,    (igrxiNnl    jitniHirtVi    ri^filx    ciii'l 

jiririlegHii  rn|iiiiiitD  nr  rniiwniniic  for  Uie  ]inr[iaM>§  at  lite  luitnjuitiy 
mUeUiL-r  fmiii  tlii>  Wrtlii)glifimi>  ICIi>i-trie  Coni]Miij  in  America  or  <"!»••- 
wheri'.     Tlin  limt  MiiI«rritioT"  are : 

Pief.  SImii*. 

gir  II.  W.  Tykt,  M.l'.,  rymuia  iMik,  Eiluinnirm    100 

F.  I'»r^,  l''«lay  Hmi*",  l^nrttanii -pUc* 100 

J.  1).  Uihbs,  18,  Warwink-sti^t.  U«iniit utrwt    100 

C.  C.  Macrae,  20,  CItsy lie  walk,  CUoTsB*   20 

W.  D'OjIey,  M.  WMlbonrne-terraw.  W 100 

H.  T.  NoifJH.  67i.  Olil  ilroad.ihwt 10 

H.  R.  I^iiiK.  3,  UniwiK'-KuiliMiH,  B.C. 20 

Tlicni  ihall  Dot  bu  tfa*  than  Ilirconorinote  than  13  Dlrmrt^ir).  Qiinll- 
fi«l!oi],  100aliare«.  The  first  am  K  IWk,  Sir  H.  Tyler,  J.  D.  GHibs, 
O.  VtwUiiKhauM.  juii.,  autl  J.  HutiibatiL,  llii;  laal  tiro  iiat  joiniaK  tl>e 
bo*Til  till  arcoc  <«tii[>!vtioii  o(  psrobaw.  K»nun«ntiqn,  £2,000  \vi 
unum,  divuil.lf  t»  tliay  tgm*. 


PROVISIONAL   PATENTS,  1889. 


.hi IT  8. 

lOMO.  ImprftVamaata    in    ol««ti1eaJ    ooupUnfa  uaad   In   alee- 
trUally  Usbtlng  railway  tralna  and  for  oUier  purpoaaa. 

yrfilirick   TlioiUHf-  iloliiiii,  b,  I Vilvillf-i.lri'i-t.  nrrbj-, 
1097SJ.  iMvroTtmmu  In  and  r«Utliis  t«  •lamrle  laa  Uchtvra. 
Arthtir  Eil^riu  Clcinnitx.  17  aiitl  18.   StfutUamiitan-liuilJiiii^, 


JtfLV  B. 
UOIR.  ImpniTeBicBta  In    aad  rolattns  t«    vlwetrk  rallwaya. 

Ilnvi.l    lln-.Uvri«  Wcaiiia,  4I>.  Sn'itli»rii|ptonliiLiMiii^,  l/iHiJ»Ii. 
lO-KlU'll'lr  -|«'i-ill«»lluil.) 

11019    Inapr«T«ni«tita    in  and  r«Utlng  t«    •Uvlaitt  raUwara, 

lUiid   til. .fill  II.  U','i'>i>ii,  Ift,  SiiiiiUniMii.tMi-l.iiiMiiiK'.  iMulan, 

(I''i>l1l|il"fr    -]<■>'  ilir«li''i1>.  I 

11032.   Inprovancikt*   In  electric   mct«ra,   parta  «f  wblob   Im- 

pr«v«iiia.atB  ara   appiieable  la  clooka  and  tl^fptaaaa. 

-lAKepli  <liill<th,  HSi,  OlIfy-iiKfl.  nn.t  .Iimi'IiIi  liilmuiKlfMii.  ^ 

Sutibrlilt!<'-<''>ail.  Mil  in  [liailtViitl,  VnikaliirK. 
11010,  I»pr«vamanta  la  ataraca  batiarlM.      Willlnm    I'liillljM 

Tli«i>i|i-iiii,     b,       KiiJik  slii-i',      MuiK'hi-ater.       [I'IiivIiiih    II. 

AlL-iJ(i,lf  1.    l.'tnl'.l  ■'liili*-  S      il'niiijih'lr  -].i'i  ilii'.iliiiii  J 

11046.   IiDpra««ta«au  in  earaa  far   oUcirloal  airparatna,  and 
tiM    matliod    of  fariBlni    tue    aarne.      WiUtaiii    l1iliU|« 

Tlioiii|i»uii.    0,    I.-iiil-nri-i'i.     Lm-t]Ntp.l,      cTln-    Wr)iiir>Klviii.iB 

KU'i'iHc  < 'uiii|i.iiit.  I'liiicl  -Si.tir-..] 
lini!^.   Uoprovotuaula    tii    dyiuumo'ctoctrtc    ina«tllB«.  la  part 

applloablo  ta  elaotr*  motora.    .l/iiin*.  .Kiliii    Wo-hI,  5fi  niii| 

I'ibi  t;lj«iii'iTj  IlIiiv.  I^iitiJi'ii. 
i]()lA.  Improvomonta  in  eUotnc  Bttlng*.  MantUI  Tlinmwn  Iiyou, 

lA.  t-'iillinih  I'Li'i-.  rii>l>llii!;l*'ti, 
110(j7.  Inprovsnianta  In  laanlatlaa  for  oUotrld    ftOBdooWra, 

Clisiier.    'nn;H-.iiiiii     .SinilikiH,     1.      .Snnlti  Hl-iirl,     rinsliUTy, 

UlliUiiu.     ^Col»|•l«^■  i\t  cUitatiou.  I 
11070    Mannraclnra    ol   alamanu    or    plafM    far    ■OMmdarf 

ttattoHaa      .Iiiim-    Vut-'    .UiIj (■.--■  .ii,    ■17,     [.iui;uln'"-iii"-»"'Ms 

l,'>ni|i>ii.      lAixt'v"'  I'lVi'ii'i Itik.'i',  I'liilivl  Stall".  ^ 

1107S    Dynamo^laolrla    raaablnaa.     KUnlry     Olmrl'-)    Gnlhl-vrC 

lluriii-.      24.      S',iitli*iri|'i''ti  l.iiil.l'.i^v      l^-iiJmi.       ;C:<im|.Ut« 

^lii'i-ilii-dti  .n. ) 
llORS    iBtproranaaC  la  «l«9trlfl  HuUng  Umpa.     OharW  tlouiy 

HanliiT,    Ki'i-ln ilk  ljiwr«U'-<-   IUw«>  i,   uixl    WillUiii  Slrpuey 

iUwi.iii,    II.    CJii'Mi    Viotoria  nUvHl.    I.u[iilini.      (I'arlly  eum* 

u i.aio.1  l.y  IVmy  Smtf.  3I.M.S   •"  K  liiili>ir«li."'j 

-hXV  11. 
11179.  An  alMtrlc  m*t«r.      Sii'iiu'iio   iircj.  Uiil   Co..   I.liii1l'-I,  29, 

Si.iit.liiiii.|.l.in  !.uiMil!jr».     I.omlon,       {Tiriii    uf   Mi-nioiH    .lll'l 

IhiUkf.  I  rrrinaiiy.  i 
11191    lnipr«v*m«Dtn  In  roaaa  for  aupporUns  aleawio  lampa. 

\Villi..iu  ArlLut  Sinllli    lli-iiwiJ.  »!.   .Smitli»Tri|iU>ii  UiiMiiiga, 

Ij.iiiUin. 

.Ii  i,v  12. 
Ii:i15.  Inpr«voiiienU  In  af  appertalnlnK  to  telsplmn*  t»a»- 

ntlttora.      Ii<«r'[ili   CiitUUir   •ii-iililit'>!.   6,    l,iii<l"-iii'i'L.    ].iv>rt- 

JIIKll 

\\7A2,  Imp  rove  men  ta  In  dynanio.«l«otrte,  naiaato-olooirlOt 
and  el««tra-dynamle    maclUava.     .Si<'iii>'im  'ttvia.  aH'l  Co., 

I.iiiiiU-l,  aa,   -S..ii(li*iii[ii.iii-^Mii.liiix»,  Ijnti-lnii.     iTlii.  firm  of 
t>i>-i>ii'ii«  aliil  IliiUk.',  tJrniiaiiy. ) 

.Iiit.V   13. 

Il2fi9.  ImprovonenU  In  eloetrlo  metera.  4t<itlliiuii>-  Aniand'l 
^'l1«^ll;llHlI,  29,   l.iiil^;-ili'  liill. 

ll?.!^tfi.  trnproTcinenta  In  appllonoea  lor  aetUnK  up  or  takinK 
down  olcotrlo  inoandeaeent  lampa.  'Vi\v  lion.  Ilctuy 
Dnillrj  Ityili't  mill  lliriifj  l-jclwuil  lloiwoii.  24,  Siiiitliaiii[il»>ii- 
linililiiix",  U'li'l'iii. 

11300.  IiKpr9TMB«Bt*  ntatuu;  tO'  me  mtuintlMttu'e  of 

aatlag  ««MtaeMn  Ad-  olo«trlo  luuva.  and  to  aolw 
and  appnratva  far  nao  In  audi  taanufaoture.  IImi 
llinii  L'lkr,  45,  .^niirlinini'ton-liiiil-liii^H,  l^tirtim.  (fllvaD 
Hmki-ii-U  vt^i  CIiaaI.-,  Uiiit<«l  .■(lalca.) 


SI'KCiFICATIONS  PITBLLSHED, 

18(18. 

11&7J.   Elootric  laupa.      Il.-ii:!  iind  Siini.liii'.<iii.     4.1. 
15369.  Blactro-maBnadfl  Induotlira  apparatta.     Manivw.     Uil 

laay. 

4&64.  Bloetrto  matora.  (.An>t«rAy.  LM. 
6231.  KUotrlo  «a«  oata.  rmiitioj.  6iL 
7673.  Bootric  wlr«  InanlaUirB.     Ilravhi'li'.     6<l. 
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NOTES. 


Peterborough.  Tlie  1i«roii['Ii  engineer  nf  Pwter- 
ht>imi^)i  h.in  ticdi  irii^tnirt.eil  to  rc|inrt  upon  ttic  Itcst  rneiuis 
n{  lii^htitig  that  city  liy  eloctricity. 

Siuiniah  Exhibition.  A  cnrr&<i()oii(l(Mit  wi-il^ii  calling 
attdiilinii  let  thi]  excellont  way  in  wliiclt  the  Sji^Liiioh 
Kxhi'iitioii  is  (r!w;triciilly  li^litcil  Ijy  llto  (Julchor  t'omiiiiny. 

Electrlc  Shell-Hoist. — A  recent  »]t[ilicati(>ri  of  electric 
mntori)  inr  milibir>'  |Mii)Hise>i  in  ttint  ni  ii  a]icU  hoist,  ]ty 
which  the  slicll»  or  itrojocUlc^  fur  caiiii»n£  ai-u  uiLiiiitiiliitO'l 
with  the  giiKite:itt  ciixe  \*y  iiitinrui  iif  a  >itnal1  electric  tnotAr 
atui  ^oiriii^ 

Sijna*Edison  Torpedo. — Ttio  .VrjV-ii/i/ir  Anurnmu  for 
•Inly  1^  b:i«  a  EiiJiit  [iii^i:  ilhiatntioii,  with  »  full  ileeicnp- 
tion  of  the  electric  toqwio  iiu'CtiUxl  Ijy  W.  Scott  Jiima 
and  T.  A.  Edison,  which  thnao  intoroRtoH  in  murine  defence 
nuy  like  to  re:iil. 

Utilising  Water-Powor.  — Two  wutcifiilU  iiiSwiticer- 
Uiid  hftvc  rocojitly  hean  utiliacd  for  the  siiiijily  of  eloctri- 
city for  the  trflHaiiiJBsion  of  power — one  at  Khia  on  the 
A%t,  hy  ii  RoniiHtriy  at  OlLoii ;  the  nthor  ati  the  Lortze,  liy  u 
Xnriclt  electric  company. 

Idverpool  Overhead  Railway.— It  is  b-Utoil  tliat 
tbe  C04)tnii.-t  for  thu  Livcrjioul  C  >vcrbwid  ILiiluiiy  bus  Ijooii 
let  to  Mr.  .J.  W.  WiUans,  of  Livor|X)ol  ami  MiiiicliaiUr. 
This  ini|>ortiiit  nndortiikirig  iti  tho  Itret  of  the  kind  in 
KtigUnd.  The  total  Icni^th  ii4  alnxit  *\y.  miles.  The  lirtc 
will  be  woi-kod  by  electricity. 

India.— W'o  iiiidorBUJid  ibat  Messrs.  C'rom|ituti  aiul 
Co,,  after  li.iviiig  fittwl  up  tho  tcleyi-.i]ih  oirico  at  CaUiiltn 
tritb  the  oloclric  light,  have  nnbiniitcd  im|toi-tiiiit  propotuJii 
with  i'ef;iinl  to  llin  li};htiii^  of  the  I'orb  OiiimiMaioncrs' 
whurvefi,  tho  Uiw^jhly  ISridgo,  etc.,  (.'ulentUi,  tmil  arc  also 
|lirq;nring  u  achoma  lor  Uglilin};  the  Uiiicntta  uuivUia. 

President  Camot  at  the  Exhibition.— I'rcsidctil 
Cariioi  hiw  been  makinj^  a  careful  jtilj^rimn^e  '.hrfliij^h  the 
I'aris  Kxhibition,  visiting  nil  the  |irinc)|i;il  eshiliitf.  On 
WMlncsdity  tie  visited  tliu  Ktitiab  section  in  the  muchiiicry 
gftllory,  and  iKirlicnUrly  exf>ree3e<l  hit  intcreAt  in  the  eioc- 
tric  xhi|i  Ai>;iuil  :i]i[>:iratus  shown  hy  MoRini.  Kllioll  Broa. 

London  Chamber  of  Coiamercc.— Anionget  those 
who  w»'i-c  elected  incinliei^?!  nf  thi^  li(iii<^nii  ('hatnber  of 
Comnierco  at  the  Uwt  conncil  mcctin;:,  were  the  Woating- 
houK  Compiiny  ;  .lamct  Tiylor  {Tclcgniph  Jlaimfae  luring 
Comjwny,  Limited),  telegniph  Qii^inoor;  Kicbard  S.  Wuring 
(Waiing  C';i1(]fl  ComiKiiiy),  eloetiic  wire  iuid  caWe  nianii- 
facturor. 

OlosB  BIowinfT, — All  iiiiproYoiuoiiL  in  llie  motliod  of 
usin^  u  ^aa-nanic  for  laboratory  glass  blowing,  proposed  l»y 
Dr.  Leitge,  mny  prove  tigcful  in  inoiniliMefiiit  Iam)i  muking. 
Thin  iii  attaiciocl  by  making  i>arC  of  the  air  from  the  bellown 
[Muu  ovw  a  eiMJiigc  Huturatcd  with  bvni;in(!.  Tho  result 
is  A  tieedleH&nie  of  8iir|iristng  len^^h  a,\v\  v«ry  high 
t«mj>eratiire. 

The  Paris  Syndleate. — We  lourn  that  Woodhwise 
uid  Itdwsoii,  Limitod,  have  just  received,  lu  one  of  the 
members  of  tbe  syndicate  who  h^ve  been  lighting  the 
Ports  Exhibition  by  electricity,  n  first  distribution  of  ttn 
amount  etjual  to  double  the  Kum  they  origin:il1y  invested. 
The  lyndicale  is  expected  to  get  beck  alto^^etber  a  return 
of  six  timea  the  ^muuttt  Invwitod. 


Proposed  Elootric  Tramway  to  Horooambe.— 

it  is  piroprscit  t"  conatnict  a  tr.»raway  line  from  JscolfcMtb, 
11  <iiibnrlMif  I.am^aKier,  ibmiigli  Lnii'^aAtOT  to  Morecnmbe, 
aiid  to  work  the  cat*  l>y  electricity.  Tho  I  loua«  of  Com- 
mons ban  |:Ov»nitA  consent,  but  nnlcrcd  that  the  8i*cod  of 
the  cars  tihoiiti)  not  exceed  six  miloe  on  tlie  level  of  the 
liiidge,And  four  mjlcn  on  the  dovnu-ani  nloiw  at  each  side. 

Eleetrlo  PoUea  Signals.  — Tlio  qiioatiun  of  extended 
iiHe  of  electric  si^iuiU  fm  the  jHilice  I'umo  Itofore  the  House 
of  CuiDmoii:^  on  TncMluy,  when  the  Home  Secretary,  in 
imswet  lo  a  unestimi  hy  Sir  A.  Itoilit,  said  the  electric 
]>oli(.'o-atgnAl  ayftlem  which  had  hccn  in  o[»en)tion  at 
Islington  was  notr  under  oonftidenition,  luid  onqtiJrioK 
wei-e  )>eing  made  a«  t<i  the  probable  co«t  of  ita  general 
atloptinn. 

Tender     for     Brazilian     Cable. — The     Brariliiin 

Uorornnu-rit  hiu  decliireil  h|)gcd  the  ooiicCMtion  gmiited 
lo  Henry  Ciiniinx  and  others  in  IiSkS  \.n  lay  .1  telegraph 
cable  from  L'cuia  (lliuxil)  tn  tho  Unitotl  States.  The 
(juvoninivnt  will  invite  tcnilct^  for  the  convtriic) ion  of  the 
cable,  which  will  \m  received  ;iL  the  Kio  aitil  Bnixilian 
L.egatioiiB  at  Washingtuii,  London,  and  \*nr\r<  until  tbe  ^Olh 
of  Octolwr. 

The  Jenson  Bell  Compoay.  -  The  •Icnson  Bell 
C'oni|>any,  m  itb  a  c.ipiul  of  i;st>,(XtO,  hns  not  Hoater],  only 
i::UJO  having  lieeii  sultscribed.  An  action  bua  now  been 
brought  againit  tbe  :igcnUi  who  coiitr»cl«l  to  float  tbe 
com]>(kny,  but  it  hrtn  been  ilccideil  tberc  hu8  been  no  want 
of  good  faith  on  their  jiart.  \Vc  intondod  to  remark  upon 
tho  compitny  if  it  ukRie  lieforc  tbe  [iiiblit:,  )int  thoi-e  dom 
not  ap^ieur  to  lie  any  netid. 

Binningham  Exhibition*— The  eluctrictd  exhibition 
at  liinglcy  Il.iN,  Birniin^tiani,  work  npun  which  haa  been 
very  nct-ivelj  proKrewfing,  will  beoi>Gnei|  by  Lady  ICaudolpb 
I'hiti-cbill  on  Thiiraday  next,  August  1,  at  12  noon.  It  ia 
Gxgiocteil  111  In!  a  great  Knccofis.  t^lisun  has  [iromiHeil  be 
will  ccinif.  on  hie  way  t«  IViris,  t(  be  can  jjosaUy  got  to 
Kiirope  T'hi^  your  ("'iirther  imrttculara  of  this  exhibitim 
arc  given  in  aiiothor  cnlunin. 

Telephone     Wires     and     Carriages.— Alderman 

Wilnon.of  Stind(!rlariirrnwii  C'oum'il,.tnil  .Mr,  \\",  S  Wilson, 
of  tbe  Haiiic,  Hconi  to  havo  very  vague  imtionii  alxini 
tetephniiy.  In  u  recent  di«:u»iion,  both  tbena  gentlemen 
oxprcMsc)!  their  oiiinion  tlut  tbe  objection  to  telephone 
wircB  Iwing  put  luiilergrounil  waw  thai  tho  noitie  of  tha 
cuniugeH  |i:iniin;<  along  tJiu  streets  iu:uU  It  ditlicnlt  fur 
people  to  bear  through  tbcni  < 

Baokstrom  lucandoscent  Lamp. —  Tbe  liockstrom 
iiicaiiile^cctit  tkmp  ha^  ;t  liliuucnt  of  cArboitisc<l  silk  :  tho 
Hhiment  Is  of  bi^b  resistance  iind  is  niii  iil  three  w.iLl«  per 
Kindle,  thu  lti'C.]i.  lamp  aUorbiiig  If)  wutts.  In  order  lo 
prevent  the  line  tilamont  from  being  broken  by  shaking, 
M.  Hiickstroiu  nuiuntfl  a  ^tniAll  sbuiik  on  the  interior  of  tbe 
gtolie  piirallel  to  the  filament  and  fnniisbod  with  an  eyelet. 
The  Slauictit  iiasaca  through  this.  Vibnitions  of  a  sufficient 
amplitude  to  break  tbe  Klament  are  tfaua  prevented. 

Rapid  Eleetrie  Travelling. — Very  flucceeafol  trml 
tit|M  ;ire  reiKirtod  of  the  Weom^  oIect4-o-autj>matio  transit 
Hysteiii  in  Italtimore,  L'.S.,  where  -x  two  mile  truck  bos  baen 
built  This,  it  will  Im  i-umombered,  is  tbe  system  proposml 
for  distribution  of  goods  by  a  light  overhead  '.tuck,  and  an 
electric  carriage  formed  tike  -a  large  abuttJe,  which  it  fa 
pt'ujiosiMl  to  shoot  along  electrically  at  the  s^ieed  of  two  or 
throo   hundred   milee  an   hour.     A  spued  of  l{M)  miles  un 
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hour,  even  round  this  uun-od  track,  ta  stacad  to  have  been 
aUkinod. 

Edinbarffh  ExhlbitloB.— Considerable  progrMt  bu 
bean  made  witli  the  preliiiiinury  an-atigcments  for  the  pro- 
poaod  (tlectrical  exliibitton  in  Fidinburgh.  The  various 
coiDiniU«es  are  in  process  of  orgaiiisjitioii,  and  the  complete 
list  of  mcmberfl  will  shortly  be  m^ia  known.  Thu 
Executive  Committee  is  taking  the  mlvice  of  «x]>erts  in  the 
various  de)iii.rtmenta  of  which  the  Exhibition  is  to  bo  illii3- 
tnitivc.  The  form  of  guarantee  has  now  been  adjiistefl,  and 
the  subscription  list  will  be  opened  at  the  next  meeting  of 
the  ffimniitt«e. 

Light  Railways  In  Ir«l&nd.— Tb«  resolution  h&s 
been  carried  in  committee  at  the  Houao  of  CommonB  for 
granting  a  sum  of  £GOOfiOQ  for  Irifih  light  railways,  and  an 
annual  payment  of  £20,000  on  the  capital  of  those  rail- 
ways, the  Utter  being  a  proviso  for  working  expenses  to 
eafegiiard  the  Treasury  in  caae  of  having  to  take  over  any 
lino  thoniselras.  Overhead  telpher  lines  and  electric  tram- 
ways are  doubtless  included  in  the  c-ontompluted  extension 
of  Ireland's  locomotive  facilities,  and  the  already  good 
proepoct<  for  tloctric  tr.tction  will  certainly  not  sufTor  by 
the  projwsed  action. 

Cooking  by  Electricity.— The  hotel  Bernina,  st 
.Siimutcn,  in  Switiurlaiid,  is  aitiiatcd  near  a  waterfall,  which 
for  some  time  hiw  been  utilised  to  supply  light  in  the 
hotel.  During  the  long  days  of  summor  the  light  is  only 
requir«l  for  an  insignificant  time  every  d«y,  and  the  pro- 
prietor conceived  the  idea  of  employing  the  force  other- 
wise wasting  itself  to  supply  heat  tor  culinary  piirpti<ie<i. 
Tbia  has  been  carried  out  by  a  series  of  I'ebisLancu  wires 
which  are  heated  to  a  rod  heat  by  the  current,  and  repluce 
the  fires  hitherto  used,  with  great  comfort  and  convenience, 
busidus  saving  the  fuel. 

Bafetgr  Insulating  Staple.— Messrs.  Nfosses  and 
Mitchell  inform  us  than  tboy  have  been  Bp|)ointod  sole 
agents  for  the  safety  insulating  stapiu,  which,  inateud  of 
being  made  of  iron  wire  and  liable  to  cut  the  inaiilation  or 
destroy  it  by  rust,  is  iUelf  made  of  a  hard  insulating 
material,  and  aids  ruther  than  deteriorates  the  insiiktion  of 
the  wire.  The  staples  are  made  in  various  si»es  to  suit 
all  kinds  of  electric  wires  and  cables,  and  will,  no  doubt, 
prove  very  useful  in  house  instalJations  for  electric  light, 
as  well  SB  for  bells,  telephones,  and  tolegraph  wires, 
especially  in  places  liable  tn  moisture. 

Elootric  Tramways  in  AaatroliA.— The  Sandhurst 
and  fuglohawk  Electric  Tramw^iy  Company,  Limited, 
formed  for  the  purpose  of  putting  down  a  tramway  and 
working  it  electrically,  have  entrusted  the  work  to 
Messrs.  Booth,  KlUon,  and  Co.,  electrical  engineers,  of 
Melbourne,  who  have  placed  the  order  for  the  plant 
for  the  charging  station  with  tho  Aiiglu-AmBricati  Hruah 
Electric  Light  Corporation,  Limited,  who  will  uUu  supply 
tho  cars,  motors,  and  accumulators.  It  is  exE>ected  that 
the  first  section  of  tho  work  —*  lino  five  miles  in  length — 
will  very  shortly  be  in  operation. 

Exeter  Theatre.— The  re-erection  of  the  Exeter 
Theatre,  under  the  direction  of  Messrs.  Darbyshire  and 
Smith,  ia  progressing  satisfactorily,  and  there  h  every 
prospect  that  the  contractors  (Messrs.  I>art  And  Son)  will 
finish  their  work  early  iu  September.  It  bos  been  decided 
to  lixbt  the  whole  of  the  sUige  and  its  adjuncts  by  electric 
light,  for  which  arrangements  have  been  made  with  tbu 
Kzeter  Kloctric  Lighting  C^mpiiuy,  vrhu  are  also  entrusted 


with  the  lighting  of  tho  auditorium  and  principal  saloons. 
Gaa  will  be  ufied  aa  an  altoniativc  and  a  safeguard  in  the 
orchestra,  at  tbu  back  uf  the  amphitheatre,  and  in  the 
passages  and  staircaeofl. 

Blectrto  Temperature  Indicator. — An  ingciuouB 
morlification  of  the  thermometer  has  Iwon  devised  by  MM. 
Morin  and  IJortb^'-Iomy  for  indication  of  temperature  at  a 
distance.  In  this  the  ^':trinti^nB  of  the  height  of  thu  column 
of  mercury  arc  utili.'^eil  to  mo«lify  the  reHistancc  of  a  circuit 
which  may  extend  to  any  convenient  length,  and  is  con- 
noctod  to  a  battery  of  sensibly  constant  E.M,F.  A  very 
thin  platinum  wire  is  introduced  in  the  tube  of  the 
thermometer,  and  the  rise  and  fall  of  the  iDorcury 
is  thus  at  once  indicated  hy  the  indications  of  a  tC^Ivano- 
meter  at  any  desired  spoL  Tlie  ap[)amtus  is  mode  by  M. 
Berth^lenty,  instnim out-maker,  and  is  oxbibitod  at  the 
Pariit  Exhibition, 

Safety  Deirioe  for  Alternating  Currents.— 
Mesi^r^.  I>rake  and  Gnrham  inform  us  that  they  have  made 
a  long  series  of  experiments  with  the  a^dety  device  for 
bigfa-tcnainn  alternating  currents,  the  {latonts  fur  which 
they  pnrf-hased  from  Captain  Cardew.  They  have  found  it 
roUablo  under  all  conditions,  and  a  number  have  beoit 
supplied  to  the  London  Electric  Supfdy  Company  for  use 
on  their  supply  station.  The  ap[>aratus  was  recently 
Bbowri  at  the  convursarione  at  FiiiGbury  College,  and  de- 
Kcrilwd  by  u»  at  the  time ;  it  is  an  ingenious  application  of 
the  static  attraction  due  to  high-tension  currenta.  Wo 
hope  shortly  to  give  an  illustration  of  the  appamtoii  as 
now  manufactured 

French  Aoonmnlator  Company.— A  company 
entitled  the  .Socii'^tt'  Frani^aisc  d'Aocuniulateiu'B  l^lectriques 
(Faiire-Sellon-Volckmarj  has  been  formed  in  Paris  by 
Messrs.  Philipparl  Bros,  for  the  manufacture,  exploitation, 
and  development  of  the  secondary  battery.  The  address 
of  the  new  society  ia  131,  Rue  du  la  Pompe,  and  the 
capital  is  fixed  at  i,100,000f.,  with  power  to  increaso  to 
2,000,000f.  Tho  coin|Kiny  tsko  over  tho  patents  of 
Faure,  Sellon  and  Volckniar,  and  Fhilipprt.  The  first 
directors  are  MM.  Gilbert  I>e  Ouay,  senator ;  Adolpbo 
K.lingelh<j.-fcr,  hindownor;  Martin  IWo,  merchant ;  Bernard 
L(vwenstein,  banlcer,  of  Brussels ;  Edouard  Limuuge,  lato 
broker  at  Bnissots. 

Engines  and  Boilers.— Messrs.  Davey,  Paxman.and 
Co.,  uf  Cok'hest«r,  have  sent  m  a  copy  of  their  general 
catalogue  of  engines  and  boilers  for  1880.  In  this  are  some 
imposing  illustrations  showing  the  urmngement  of  several 
of  their  princiikal  large  installations  of  engine  and  boiler 
power,  viz.,  for  the  Colnnial  Exhibition,  for  the  Itoyal 
Agricultural  Show  at  Newcastle,  and  at  Paris  the  immense 
plant  for  the  distribution  of  compressed  air  for  prime 
movers.  The  catalogue  contains  illustrations  and  descriji- 
tiotis  of  portuble,  seuii-portablo,  and  dtaiionary  engines  for 
all  manner  of  roquii*ements,  &6  well  as  boilers  and  )>umpei 
Thoso  who  require  thoroughly  high-class  driving  phinl 
cannot  do  letter  than  obtain  and  examine  Messrs.  Paxman's 
catalogue. 

A  New  Photometer. — Electrical  engineers  cunfllantly 
feel  the  need  of  a  photometer  which  shall  not  depend  upon 
the  comparison  of  two  lights  or  shadows  hy  the  eye,  and 
shall  thus  eliminate  the  personul  error  in  photometry.  A 
new  principle  for  an  instrument  of  this  kind  is  [iropoaed 
by  Dr.  IJeessendior,  who  has  devised  an  arrangement  in 
which  a  mixture  of  chlorine  and  hydrogen  is  exposed  to  a 
tourcu  of  light  in   such  a  majuicr  that  explosion  duos   nut 


oMur,  but  a  gradual  coinbiimttoD  and  abeorptioti  of  the 
hrdrocbloric  acid  by  a  solution  of  cblorlnc,  tho  level  of  tbe 
Kolutioii  rising  in  pi'0[)orUan  to  tlie  intenaity  of  the  light. 
With  proper  safety  apph'sriccs  to  prevent  explosion  un 
inatnimont  of  tliis  Itiud  might  solve  the  il'fficulty  of  the 
accui-iito  mca5urom<iritfl  of  tho  caiid  Ic-pofrer  of  UnijiH. 

Piuia  RllUway  Stations.— The  Clare  Saint  Idzaro, 
at  Paris,  has  hi>eii  H^htoil  hy  clcclric  light,  Tharo  mb  100 
lAmpa  of  10  and  16  c.p.,  1A3  nrce  of  400  cp.,  and  ISai-rs 
of  250  c.p.  Tho  plant  cnnRista  of  three  H<^lleville  hoilem, 
tbr&e  engines  by  Locoiitcux  and  fiamior,  and  six 
Gnunmo  dynamoa  of  iW  arajterc*  and  100  volts. 
Two  sots  BUtBce  for  tha  lighting,  the  thin!  being  for 
reserve.  Tho  iiiKt^itlatioti  h:u>  bsBn  carried  out  by  tbe 
Socit'-ti^  d'Api^u'eilhigo  et  d'Hclairago  KlertriqiM!,  who 
maintain  the  light  at  cbar;;e8  of  Id.  an  hour  for  the  iucan 
descent!),  and  3d.  and  4d.  an  hour  respectively  for  the  arc 
lamps.  The  conti"a<:t  is  for  10  ycsrs,  after  which  iwriod 
tbe  whole  installation  becomes  tbe  jjroperty  of  the  railway 
C0Di|Kiiiy.  The  HyhtiiiK  is  regular  and  very  natisfactory, 
ftud  a  brilliiint  illuminution  comparable  to  tho  light  in  full 
day  in  oliUined  in  the  staLion. 

Slow  Goods  Traffic. —Whatever  objections  raij^ht  he 
raiHed  by  timid  people  to  tho  iutroiluction  of  quickly-moving 
electrical  I  y -pro]  wlltiil  appliuitctM  un  the  strocta  of  Lonclon, 
■uch  as  for  omnibuses  or  cabs,  one  caniiot  but  be  etrtick 
with  the  Reld  of  uscfiilncHH  for  a  slow-gpeed  electric  van  on 
saeingthe  Urge  a.nd  heavy  goodn  vans  owned  by  tho  rail- 
iiray  compantm,  slowly  drawn  along  by  four  immense  horaea. 
Here,  if  anywhcr«,  i»  groat  scopi!  for  tho  electric  ran,  and 
the  speed,  not  being  great,  would  give  complete  coutrol  over 
the  vehicle.  The  applic^ation  of  the  idea  of  Mr.  Kadclitic 
Wanl's  onuiibuK  to  good's-vana  baa  been  under  contempla- 
tion by  the  raihvay  companies,  and,  whdo  electric  tramways 
a  nd  telpher  lines  multiply,  we  may  ixMsibly  soon  see  tho 
omploymont  in  commercial  life  of  electric  vehicle*?  without 
rails  commending  it«elf  to  milway  companies  for  tbe 
slow  goods  trafSc  in  towns. 

Electrio  Light  Fittings  at  tbe  Cafe  Frascati.— 

The  Cafv  FraKcatt,  Oxfotd-sti-cut,  hnn  buen  haiidtiouiely 
fitted  by  electric  light,  the  fittings  being  uiannfactured  by 
Bonham  and  Frond,  Limited.  The  pnncijml  public  diiiin^- 
roonu  arc  lighted  by  a  uumher  of  bundiMmc  combination 
electroliers,  designed  in  Ronatitsance  style,  aome  for  13  and 
otbota  for  1 7  lumps,  made  of  [mlished  brass  with  hanil 
wrought  leaves  and  cu«jm,  the  incandescent  lamjis  burning 
within  ruby  and  other  art  coloured  glasses,  also  spociiilly 
designsd.  l*he  bufTet  is  similarly  lighted,  with  tbe  addition 
of  !»-li|;bt  pillars  on  tho  counters.  The  grillrooms  and 
private  dinJng-rooma  have  a  largo  number  of  electroliers, 
for  three  or  foiu*  lampa  each,  in  harmony  with  tbe  atove, 
and  siniiUrly  tvruu^^ht.  Tbe  grand  stuircaeu,  corridors, 
etc.,  are  lightod  by  combination  gas  and  electric  bracket*, 
and  by  a  number  of  single  brackets,  with  hammered  leaves 
and  fiRely-chased  wall  pUt«e. 

Maidstone. — lliu  Maidstone  Oas  Com^mny  has  refuaitd 
to  accede  to  the  petition  of  the  Ioc.iI  authoritios  to  reduce 
the  jMico  of  their  gas  fur  public  b'ghting,  and  consequently 
the  Local  RoanI  have  apjmintod  a  committee  to  conitidei' 
tho  iiropoails  of  tba  Munit:i|)al  Kiectric  Li^hb  and  Power 
Cor|xirHti<fii,  the  Eluttriu  CuniitrucliDn  ami  Muintvuuucc 
Company,  and  the  South  of  England  Hoiiao-to- if ousio 
meetricity  Coin|»iny,  who  have  given  nutice  of  iiiteiidiMl 
application  to  the  Itoiird  of  Ti~.ide  for  provisional  oiiiurs 
muctioDing  tho  supply  uf  electricity  in  Maidatone,  under 


tho  Electric  Lighting  ActK  of  1883  and  1888.  Some  time 
afto  a  company  was  formed  forthe  lighting  of  Maidstone  by 
olcuti-icity,  but  the  Local  Boanl  obtained  an  order  for  the 
deposit  of  i.'iOO  befoie  .itiy  of  the  roads  should  be  brokoii 
up,  and  nothing  more  was  heard  of  the  project.  It  remains 
to  bo  seen  whether  the  comnitttoc  will  rocommcnd  tho 
in&iatanoe  of  the  companiea  now  applying  to  deposit  thia 
sum. 

Aocidont  at  Borldaff-Road. — A  very  peculiar  acci- 
dent  occurred  to  one  uf  tbu  accumulator  can  on  the 
Barlcing-voad  route  on  Monday  evening  last.  A  defective 
driving  switch  on  one  of  the  cars  shoit-circuited  the 
b;ittcry  of  accumulators  (100  volts)  just  a«  the  driviw,  after 
putting  down  the  pfissengors  ut  Green  Gate,  Platstow,  wan 
taking  the  car  on  to  the  stand  previous  to  leaving  for 
Canning  Town.  The  instantaneous  combustion  of  tho  insu- 
lation of  tho  cable  and  evolution  of  gases  from  the  passage 
nf  an  great  a  current  produced  an  explosion  of  considerable 
power,  whith  lifted  the  scats  and  shattered  the  glass  uf  all 
the  witidows  on  each  side  of  the  car.  No  damage  was  done 
to  the  electrical  equipment  save  tbe  destruction  of  the 
insulation  of  20ft.  of  cable,  as  it  is  protectwl  by  suikible 
cut-outs.  An  additional  one  haa  now  been  put  In  each  car, 
which  will  prevent  any  [tossible  exceas  of  current.  The 
only  injnry  was  that  to  a  lad,  whoso  face  was  cut  by  soma 
of  the  pieces  of  glas«. 

Now  Lnbrioator  and  Oil  Fllt«r.— Messrs  Wood^ 
house  and  Kawsoii  arc  introducing  a  new  sight^feed  lubri- 
cator and  a  new  oil  filter,  specialty  for  use  in  electric 
iiistuIUttoiiB.  The  first  is  Fairbairn's  patent  and  posseesoa 
all  tho  advantages  of  Other  sight-feed  lubricators  without 
the  disadvantage  of  fixing  to  a  Btoam-pii>e.  An  adjiist- 
nieiit  screw  a.ll[>wa  any  desired  number  of  <lro[M  of  oil  [Wr 
miimto  to  Hoat  up  through  wntor  contained  in  a  glass, 
the  oil  flowing  olT  from  the  top  of  the  water  down  a 
small  metal  tube  to  the  part  to  be  lubricated.  Tho  Diamond 
oil  fdter  combines  a  handy  method  of  dealing  with  refuse  chI, 
combining  in  a  single  caae  a  quadruhle  cleaDaiDg  apparatus 
of  compresKod,  clean,  now  cotton  twist,  white  unbleuchod. 
This  requires  renewing  only  five  or  six  times  a  year,  and 
can  be  done  by  any  ordinary  mechanic.  The  filter  is  self- 
actirjg,  and  ailjusLablo  to  a  staled  quantity  of  oil.  It  se«m8 
useful,  and  we  are  informed  that  enipiiriea  are  rapidly 
coming  in  for  tbe  supply. 

Alnwick  Castlo. — We  still  continue  to  hear  of  ths 

rapid  s|)Tea<i  of  electric  lighting  in  country  bouses,  and  it 
18  now  l>ecomin£  as  general  for  architecta  to  consider  the 
ipiosbion  of  cluctrii:  lighting  as  to  arrange  for  the  beating 
or  ventilation.  The  Duko  of  Northumberland,  who  was 
amougst  the  early  experimenters  with  sleetric  lit;ht,  and, 
in  fact,  made  use  of  some  of  the  earlieat  productions  of 
Mr.  J,  W.  Swan,  has  derided  t»  tight  Alnwick  CwUe  aa  far 
as  poeaible  with  hiaaviiilablo  water-iiower,  which  may  be 
taken  at  30  to  35  h.p.  The  engineeriug  of  this  inetallation 
has  been  untrnsted  to  Messrs.  Drake  and  Oorhain,  who,  it 
will  bo  rcmemlwred,  recently  carried  out  similar  work  at 
Cragsido  (or  liOrd  Armstrong.  The  wator-|H>wcr  is  to  be 
derived  from  the  Abbey  Milla,  in  the  vjninity  of  which  the 
dynamoa  will  bo  placed,  and  from  this  jiuiiit  thtt  mains  nill 
be  taken  across  the  grounds  to  a  buttery -chamber  in  tbe 
Falconer's  Tower.  The  drawing-room,  library,  anto-room, 
billiard -room,  and  music-room  are  the  a{xu-tm<int«  at  present 
intendinl  to  bo  lighted. 

Exeter. — In  their  first  annual  report  the  directors  of 
the  Electric  Lighting  Company  at  Exotor  state   that  tM 


■cheme  originally  cont«mpUt«<I  of  ustng  water-pow«r  at 
Travr's  Woir  vm  aliandnned  owing  to  objections  by  the 
Tovrn  Council,  nod  that  the  (i-DQhoId  |»rtt|»Qrty  iLdjoiiimg 
the  London  and  South- Western  KailwAy,  known  us  Kock- 
lieli)  Factory,  wu  itcijuired  at  a  very  low  price,  nti<t  plant  of 
the  higliest  efficiency  is  now  Iwing  1:ud  duvrn.  'ni«  demand 
for  thfllightluui  exceeded  their  exi>cct^itioiis,iLiida  lur(;e  num- 
ber of  arc  lain|«ni)d  about  1,000  incarideecenta  have  already 
Iwen  applied  for.  Several  public  buiMiiij??,  chwrchea 
and  chaiMils,  and  hoteiR  hnve  iloL'Jdeil  to  i titroiuco  the 
lights  Further  capital  will  he  required,  ;4'i<I  ^00  shares  ot 
£10  of  the  unlsauvd  ciipitul  arc  ofTorod  fnr  tmh«cri|itiion. 
The  ehura  capital  already  miburibcd,  iucl)idin}{  RhAi-ca 
ugroisd  l«  be  taiUeii,  is  £7,000.  The  direct.>r«look  forw-*r<l 
to  an  extendirtg  und  [»yiii^  bnsinoM,  nnd  wo  are  )>Ie;iflRil 
to  SOD  the  promiain^  rilArt  th.it  has  bouii  ukuIu  in  control 
station  work  in  this  town. 

Qovonunent    St&ndArdiaing-    Laboratory.     Tlit: 

liiiard  of  Trade  duKiroi  to  iivail  itself  of  thy  or^'-.tiiit^ili'iti  oi 
the  London  ChamWr  of  Cammurue  (or  the  purpme  of 
Mcertaiiiiiig  the  pniliriblu  ext«iit  to  w-hirh  a  <!overiinivrit 
laboratory  (or  atuiidanlisin^  uWtj-icAl  inHtruniuntri  woidil 
be  iwed — (a)  by  supply  e«mi«uie«  for  the  ecrtificution  of 
meters,  voItmcterR.  mid  uniniotuni,;iiid  {b)  by  manufLicliircrK 
of  ulccti'icdl  inHtriiment4.  The  LoiidQH  Chjmlter  nt 
ConiiDVrce  huvu  therefore  atlflresstid  u  ciruiilur  tu  poi^rmis 
interested,  askiiij;   for   replies  to  llio   fuUowinjf  ipiwtiutiv  : 

1.  SupiKjeiti}*  a  'jUindanIiAiii;{  liitK>r.itoi'y  tu  bo  reidy  <il  llio 
coinmcntomotit  of  the  year  1890.  how  many  oitliiiary 
bouee  ineU)i-»  dw   you  exgioiil  tn  ninid    in  (or   certitiuitioii  ? 

2.  How  many  aniniotcii*  do  you  expect  I-j  ooui  m  !  'i. 
How  niiiiiy  voltmelera  do  you  ex|*«t  loseiid  in  1  i.  Sluto 
whether  yon  hand  in  nn  sn  undertaker  or  us  a  manufacturer  T 
The  auBwcrs  aro  to  »p[4y  tor  tbo  yoars  lJ*90  and  IMOI. 
The  indiriduttl  loplics  will  lie  considorwl  .is  confidential, 
arid  only  the  :m^;i*ef'iitcK  will  bi>  pHLlifihed- 

Tho  El«otrie  Uotor  t«  tho  Rescae.— A  ^o-jd 
illunration  of  the  aitvantaf-e  of  bavin;;  a  source  of  power 
ut  hand  in  the  electric  m<iins,  and  o(  the  nsefitbie*.s  of  tho 
electric  motor  in  an  cmer^^eiicy,  h  (uniiahcd  by  tho  (ollow- 
inji  incident  in  now«|Ki|H)r  work  ;  Tho  Washiniiloti  Kcaunij 
.-iiiti  rocently  had  il«  hoilew,  engiiiet,  sbaftinx.  Injlt-inj^,  and 
even  the  enginu-rooni  ho|»eIeaaly  wnickod  by  the  wall  of 
the  presB-rooni  collt|Ming,  and  it  iv.ii  feaiv*!  it  nuiild  be 
unable  to  pitjcnre  |iow«i-,  und  lhcrofot«  would  of  nocosaity 
he  oltliged  to  snsjwnd  publiLiitiuri  fur  roj>aii4.  As  the 
priviM'j*  weiv  intact,  hun'over,  it  wa«  «u;£^'«toJ  that  electric 
niotuis  might  1>e  uuli^ed.  The*c  were  tcK-yrjphwl  for. 
three  IS  h.p.  motoi-s  were  aunt,  awl  an  noun  u«  they  voubl 
lie  4  t  up  and  cotiiicctoil  to  the  ductric  li^hl  uaiUH  ihu 
pressofi  were  re-tdy  to  Uuw  olt'  their  thuiiKanda  of  oupioit  hk 
if  nubbin};  hwl  hupiieiio].  The  C.  luid  C.  Cotn)KU>y, 
of  N«w  Vork,  wh»»w  niotrns  were  iistd,  h.»vo  rtttiivcd 
.1  Miitablu  Hckituwluil^mvnt  fi'oru  ihu  publi)hur!i  of  the 
|ia.p«r  (or  the  enei^iy  dispUyud  in  relieving  them  in  tbotr 
ditlknity,  u[id  alw)  for  the  oxretluiil  lurviix'  vuiidot-ed  hy 
tho  iinjtoi-.t. 

LamlMth  Voatry. -At  ibe  nieeliny  on  July  It!  thu 
clerk  i«ad  leUeis  fnmi  ihe  .M«(i\>|>uIiU»u  Klettric  .Supply 
('uni  any,  the  London  Klvctric  Supply  Ci>r|ioi-.itioR,  the 
Kloctric  (^oiiittrnction  and  Mainlunauce  Comjituiv,  and  tho 
H»ii«c-to-lloiiao  Qeciric  .Supply  ComjKiiiy,  giving  notice  of 
their  intontion  lo  apply  Ui  the  Uwixl  uf  Tiiiile  for  pi-u- 
risional  ordurii  tu  supply  eleelncity  within  ibe  (Mrith.  The 
cWk  exi»Uine<l  to  iho  Vestry  that  at  )»rc«enl  two  tinlnrs 


bad  1)een  obtained,  one  hy  the  Metropolitan  Company,  and 
the  other  by  the  Iiondon  Kloctric  Snpply  Corporation.  The 
former  bud  entii-vly  withdrawn  thoir  order,  and  the  streeta 
included  in  the  latter  were  only  three — vir..,  Weatmiiistor- 
bridge-road,  Jfaw-out,  and  Lower-marsh — and  the  ropra- 
sentativeaof  the  company  declined  totake  anyfurtherrespon- 
sibility.  The  ipiesUon  which  the  Ventry  had  to  consider 
waa  whether  the  cooipidsory  area  wa«  a  sufficiently  largo  (mi«i 
and  whether  they  should  not  omloavour  before  committee 
to  obuin  the  insertion  in  the  order  of  further  streeta. 
He  »ug;ueHt«d  that  the  matter  ahould  be  referred  to  tho 
KlM^tric  Lighting  Committee,  with  [mwer  to  proesnt  a 
petition  Uf^airkit  the  London  ComiMuy's  ordei-,  if  they 
thought  fit.  and  pi-o{>er  lo  do  M.  'I'he  sug;;ejttion  was 
niianimniiHly  :if,'recd  to. 

RjtUway    Working     by    Eleotrioity.  —  Mr.    Ijoo 

Daft,  id  hi.-*  ri;i-Oiit  cx|>erimcnt^  with  hi.s  100  h.p.  locomo- 
tive iin  the  dcv^ited  railway  in  New  York,  fimU  thiit  the 
electric  engine  can  exert  some  30  |i«r  cent,  great  tractive 
foi'(!u  on  the  raiU,  and  thus  (:orreAiH>nding1y  increase  the 
available  curryin{{  pnwer.  This  he  still  is  iticliaed  to 
attribute  tu  isomo  cttent  lo  the  incrciuwd  grip  of  the 
wheels  wbera  electricity  fKUset  into  the  metals,  but 
he  alw  |i»ii>t«  out  that  the  steady  and  continuoiie 
pull  uf  the  tiloctioniutoi-s,  iuKtuud  of  the  intermittent  action 
of  the  \nsiUm  in  ateam  engines,  may  have  something  to  do 
with  thu  incrua»Ml  (juwor  in  haulage.  That  tho  electric 
engine  i-t  in  u  fair  way  to  become  udo|it(>d  on  suburban 
ordinary  ratlwayti  muat  be  inei«aaiigly  felt  as  the  rctiutt  of 
thiMU  cxpurinivntK  l)uoijmu  iiium  widely  known.  The 
iiilrutliH'tioii  ul  elwtrit:  power  on  both  elevaUnl  or  iiitder- 
ground  railways  in  oiigorly  looked  (orwaid  to  by  lho«e 
engineer*}  who  np[>rc«iate  its  poHStbilitics,  and  it  is  to  be 
ho]>ed  that  tho  pi-opoHid  now  before  the  Metropolitan  lUil- 
way  Com]uiiy  to  make  a  trial,  without  cost  to  the 
com[iany,  uf  the  direct  systum  on  that  lino,  will  ro-iult  in 
the  proof  to  English  railway  dirucloro  uf  the  |>ructic>ibil:ty 
of  electric  eiigine«  fur  thoir  purjioseft. 

Sixty  Bleotrio  Cilts    for    CleTelftnd.—Ttaera 

very  few  towns,  even  in  the  States,  where  ihc  admn 
of  electric  tnictioii  are  more  fully  recognised  than  at  Cleva- 
larid.  It  in  ordy  in'rie  monl<hs  since  olcctric  can  were  Srat 
intivluced,  ind  the  nystoiu  has  taken  its  place  as  the  rocog- 
nisocl  method  of  suburban  trutfiv.  Fi-esh  cars  are  conatantljr 
being  added,  and  a  new  extenaioti  of  the  East  Cleveland 
Kloctric  IWIway  has  just  been  opened.  It  in  the  intention 
of  the  b)>tst  Clevelanil  Com[Mny  to  run  60  motor  cars  oti 
thi»  line  on  a  two  and  a  half  mimitus'  aurvice,  and  all  horiea 
will  be  lemoveil  fioni  the  tine  us  soon  ;i«  the  motor  curs 
arc  equi|i|tod  with  iho  Spru^rito  mntgrti  which  hitvo  boon 
onlered.  It  ti  ^lid  th^iL  thu  ux[iei'imont  will  Iw  made  of 
t'liniiing  these  car^  .it  the  late  of  ahr^ut  1 1  miles  an  buur 
thrun;;h  thu  city,  and  it  is  not  thought  that  the  City 
Council  will  object  to  thia,  nutce  it  i*  iiuiiitainoil  that 
electric  aim  run  at  thin  ttpued  iu-e  tniich  tufer  lu  the  general 
public  than  borse-cai'M  run  at  unly  six  mile«  an  hoiU',u8  the 
HlecU'ic  carii  uun  be  t>t<)ppe<l  veiy  much  more  ipiickly  than 
thoseilrawn  byaniiual  powei".  ThcclectriccHrsiueextremoly 
lH>]iiilui  with  the  p.i.>>i4ciiget^  and  property  ownei-nalon^  the 
linv,  jiiid  iu  the  leuvnt  public  meeting  propoaing  Uits 
extonsioTi  the  rusuUitiunit  were  lulopted  nnunimously  by  a 
largo  iiiectini;  nf  i'ili/i<n.«. 

"Eleotrloal  Dlatribntlon."— A  very  bundsomely- 
got-up  jKimphlut  iipun  thu  subject  uf  electrical  distribution 
h.ifi   heen   iAdiieil    hy    the   L*mtcd    h^octrical    tji^iuoeiiii^ 
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CompAtiy.  It  is  intondod  to  give  pro^ioeing  uaers  a  general 
rcvi«w  of  Uie  quesLJon  of  electric  supply  Imth  for  light  wiJ 
fnr  power,  looked  itt  frnm  their  own  i»oirit  of  view, 
and  coiiUin«  a  f^ood  deal  of  iiifoi-miUion  of  the  kind 
naturally  en<|nir6d  after  by  intending  purchnaci-s. 
Ttier*  nre  ilhtfli-atiotia  of  the  8tattor  ultttrtiato-currcnt 
dynamo  and  tmiisformerB,  the  coiiatatit-curTent  dynamo 
for  municipnl  seriM  lighting,  motors,  traction,  etc.,  with 
are  lamfM,  hoisting  g&ir,  and  ]xwts.  Coiigi<lor3.bl«  atten- 
tion h  given  to  the  department  of  elecLrit  uiotoi's,  and 
Iho  advantages  to  all  industrial  traden  in  [minted  out. 
Informatioti  as  to  the  ccwt  of  n  supply  station  forms  one 
of  tlie  features,  and  RgiireR  arc  Kiren  At  mtos  which  the 
company  ;ire  ptx^[KlrB^3  to  undertake  contiacts.  Some 
remarks  upon  hovr  to  oslaWisb  a  local  electric  supply 
atAtion  arc  (pociiiUy  appliciiblBiitLht:  proaout  momotit,  when 
numerous  cor^tonit'ons  aru  oiiqiiirin;;  ua  to  tho  poanibility 
of  ado]>tiiig  the  light,  .in<]  not  thu  loaat  Bilgg<uiti;'e  |iart  nf 
tJie  jxamphlet  to  a  [forson  iiireatigating  the  niorita  of  oloc- 
tric  light  ie  the  dictum  of  tho  (!m  rml  fFainr  Jieritw 
that  "It  is  no  uso  blinking  the  matter— tho  electric  light 
M  rteadily  gaining  ground."  The  United  Electrical 
Kngineeriiig  CoiniKiny  are  laying  thom^olva^  out  for  good 
work,  and  m-e  evidently  pra{»red  to  do  their  share  in  tbo 
tlBVciopmout  of  etoctrlta]  distribution. 

To  Paris  in  Two  Honrs,— The  wonderful  "  Water 

desci'ibi'ii  kst  Monday  by  the  f>aif^  News,  hk 
in  Paris,  although  looking  very  much  like  a 
flight  of  fancy,  may,  if  it  bo  found  at  all  practicable,  prove 
ft  oeek-nnd-nccb  eom|wtitor  with  the  electric  railway  for 
b^-apaed  railways.  This  oxtraonlinary  invention  has  a 
oanriage  without  wheels,  sliding  upon  a  groovwi  iron  rail. 
Watorathigh  pressure  is  forced  under  tho  slide  blocks; 
this  rai«««  the  carriage  slightly,  and  distributes  itsolf  in  a 
finaly-dividcil  state  under  the  block,  roducing  the 
friction  piacticntly  to  nothing,  so  that  the  earriago 
may  bo  moved  by  the  prawuro  ol  the  forefinger. 
Iligh-^rettaure  water  taps,  diatribnlwl  along  tho  permanent 
way,  are  diroct«'J  agaitiat  a  rack  under  the  carriii^en,  und 
force  tho  train  along  at  a  sipeed,  il.  is  alleged,  of  HO  to  130 
mile*  ait  hour,  and  the  chairman  of  tho  company  owning 
the  invention  contenipbuw  a  journey  from  London  to  Paris 
(when  tho  Channel  Tunnel  is  coni[>lotcd)  in  two  hours. 
High-ffpocd  traction  is  in  the  air,  and  various  achemea  are 
aSoat  to  still  further  annihilate  distance,  an  essential 
part  of  such  achemes  being  the  u«o  of  sbitionary 
en^nnea  at  points  along  tho  line.  The  scberao  of 
thi^  kind  which  uses  electricity  aa  the  iwupolling  force 
baa,  it  appears,  already  a  we«k  or  two  ago  l>eaii 
practically  tried  in  America,  whoi-o  enormous  speeds,  three 
or  four  limes  that  of  our  oxpro*!  trains,  are  montionod. 
>VliiIe  mechanical  diftieultles  of  apjwrently  insurnnmntable 
nature  seem  to  arise  at  tho  aiiggostion  of  such  spoodR,  theio 
are  not  wanting  engirieers  who  believe  in  the  possibility  of 
both  ihesMi  undertakings,  and  great  interest  must  attach 
lo  thu  experiments,  which  ni.iy  lend  to  the  devulopment  of 
ntitwayn  woiking  at  ajHieds  almu«t  undreamt  nf,  except  in 
the  seiontilic  i'oaiu»ce«  u(  tho'pre»ent  day. 

ProTislonal  Orders  Bill— In  the  House  of  C'ommons 
0(1  Friday,  July  lit,  the  mu^tiun  waa  brought  forward  to  ruod 
the  Kloctric  Lighting  rroviMona.1  Oiders  Bill  for  the  third 
time,  Sir  0.  Campbell  lujked  whether  the  Corporation  of 
Itimiinghum  liud  given  their  consent  to  the  provi8ion:iI 
tH<ler  reUtting  til  Uic  city  in  an  ox|)res»  and  direct  form. 
He  (itsjiected  that  the  Boai-d  of  Trade  were  going  loo  far 


in  letting  loose  electric  lighting  oom|)aniesa1l  over  the  coun- 
try, and  he  did  not  think  that  they  had  suIRciently  complied 
with  the  spirit  of  the  law,  which  rcqnirod  that  the  eonaent 
of  the  locrl  authorities  should  be  nhtained  before  any  pro- 
visional orders  wore  granted.  Sir  M.  Hicks-Bcach  cntireiy 
ropudiatcJ  the  jwlicy  which  the  hon,  member  altrihiited  to 
the  Board  of  Trade  of  diaregarding  the  wishes  of  the  local , 
authorities  in  this  matter.  On  the  eontrarj"  ho  thought 
that  the  greatest  imjKtrtance  shouM  l»e  atUicbcd  to  tlis 
desircj!  of  tho  local  authority.  It  was  not  only  the  obvioim 
intention  of  Parliament  that  that  nhoiild  be  done;  but  it 
was  the  [jrojier  and  right  policy  to  pursue.  Ho  might  nay 
that  only  this  Session  he  had  uvor-niled  a  ro|K>rt  made  by 
an  ofllcer  of  the  Boaul  of  Trade  in  favour  of  a  proviaiotial 
ordor  in  a  very  imjmrtint  caBO,  because  the  conauiit  of  the 
locul  luitlien'ty  had  been  rchuod.  The  Corporation  of  Bir- 
mingham, as  tho  hon.  gentleman  had  stated,  were  able  to 
take  care  of  themselves.  They  were  represented  by  as 
many  as  nine  members  in  that  House,  and  thix  Bill  had 
)Nisse<l  through  all  it.t  fUgpi  without  a  word  of  objection 
from  any  one  of  thum.  More  than  that>  communications 
hod  passed  between  the  Board  of  Prade  and  the  Birming- 
ham Cor|)oration  which  showed  anjpic  evidence  of  tho  fact 
that  the  Corporation  wore  consenting  [urtios  bo  the  Bill. 
Ue  udmitted  that  they  hud  not  in  so  many  wonis  recorded 
their  aiwBnt ;  but  they  hud  intimated  their  wilHuj^nea^  to  do 
so ;  and  it  would  no  doubt  he  received  ,it  the  lW,tnl  of  Trade 
by  tho  next  day's  post.  The  Hill  was  then  read  «.J 
tliinl  time. 

Visual  Police  Slmals. — A  system  of  inter-communi- 
cation between  the  police  on  duty  and  district  police-atatioiia 
or  tbo  chief  ofbce  has  been  invented  by  Mesan  Brewer  and 
Smith,  of  the  United  States.  It  ia  being  inti-oduced  intu 
this  country  by  Mr.  Otto  Friederici,  of  76,  Kiiishury-|mvo- 
ment,  London.  It  cotisistx  of  a  l)un[>-post  xui-niounied  by 
an  ordinary  gas  lamp,  but  liavinga  small  cast-iron  box  aliont 
4ft.  from  tho  ground,  which  box  contaiits  a  complete  set  uf 
Hignul,  call,  and  telephone  appaiMtus.  This  arnuigement,  it 
is  ftnid,  can  be  attached  to  any  ordinary  lanip|»o«t.  Iti 
carrying  out  this  system  a]am[)-|HisliH  fixed  in  a  prominent 
[jositlon  on  every  beat,  and  is  placed  in  electrical  connexi(^>ii 
with  the  necessiiry  [hiI ice' stations  and  the  head  otiice.  In 
the  event  of  a  policeman's  roptiring  aasiatanco  from  a  man 
on  the  next  beat  he  ojiena  the  box  witb  a  private  key  anl 
ttiuchof  a  lever,  which  causes  a  red  glass  globo  to  rise  a,nd 
eni:)nRe  the  giu  burner.  This  form8  alike  the  day  and  night 
visual  signal  If  the  |>olicoman  dcsirss  to  communicate 
with  the  district  police  station  or  with  the  head  office  lie 
signals  by  an  electrical  call  boll,  and  on  being  answered  be 
communicatoa  further  by  toiopbone.  At  the  chief  office 
and  at  every  station  there  is  a  cjII  bonni,  hy  which  it  ia  at 
once  seen  whence  the  call  iirocowij.  Thu  attention  of  a 
policeman  on  any  beat  can  lie  a  ttnicted  by  thiNc  at  the  chief 
otfico  or  at  the  8tatir>na,  who  iran  cause  the  red  globe  to  be 
raised.  U|ion  eeoing  this  signal  the  |i<jhcem;tM  can  go  to 
the  1ki.\,  ring  tho  olootric  liel),  and  ihereafter  proceed  lo 
comDiunicate  through  the  telephone.  It  is  also  propoecil 
to  add  il  series  of  automatic  itignals  to  each  ]>ost,  and  to  give 
houachDldcrs  the  means  uf  signalling  for  aA^istance  by  this 
means.  Thu  advantage*  of  tho  pro]MHed  moaiis  of  rapid 
inter-communicatiou  are  obvious,  while  it  i»  held  that  it 
would  obviate  the  nocosaity  for  increasing  the  |tolice  forca 
It  i»  stated  that  the  system  is  in  use  in  thu  United  Statce, 
and  that  it  is  tiow  under  the  cnnsideration  of  the  SecreUiry 
uf  State,  baring  been  inapectoil  hy  a  committee  appointed 
hv  thu  Cummieaioiier*  of  Police. 


A  VISIT  TO  "MR.  BROOKS.  OF   PHILADELPHIA.' 

(niOM   OUB   SPKi1:LAL  tOKRKSPONDKNT.) 

In  response  to  a  cordial  inritatioa  from  cenial  Mr. 
Dn,viVl  Bi'ooks,  of  underground-wire  f&me,  I  nmae  a  trip  to 
the  Ijuuker  Oily  n  fow  days  Laclc  in  order  to  soo  the  Brooks 
Bj'etom  at  work  in  ita  birthplace.  A  two  lionra'  run  on  the 
Petmsvlvaiiia  Itiii In^im)  Uiiduii  me  in  the  eecoitd  city  of  the 
United  Suite*,  and  iHtwiiii;  throiii^h  ihu  barrier  the  ex[)an- 
Hivo  CO  <  in  to  till  II  cu  and  still  more  expunsivo  ahirt-front  of 
Mr.  Rronlui  wei'ti  iii  full  ovidonue  bolore  nie.  Mr.  Brooks 
wiw  accomimiiiui)  by  Mr.  Oeorgo  H.  Blis*,  a  well-known 
elMtricinD,  of  Chicago,  who  is  about  to  introdtico  the 
Brooks  system   into  that  city  of  underground  wires  par 

Our  first  visit  was  imid  to  tho  of)!uo»  of  Measn",  Potor 
Wright  and  Co.,  in  Walnut-stroet,  whore  wo  wofa  intro- 
duced tn  \\t.  Ttiviotiftn  colleaf;ues,  both,  liko  himself  and 
Mi.  RtiMi.  nid-ttnie  teliograph  meit,  and  telegraph  r^niini- 
Keneos  were  the  order  of  the  day.  CorapnriBons  wore 
mode  between  the  plethora  of  electrical  contitnictinn  com- 
panieB  of  the  piesent  time  and  tho  period  when  sonia  of 
thoso  gentlomoii  sot  out  to  hiiild  the  llrst  tolc^Tuph 
line  in  Mtixico,  when  tho  necessary  m&toriids  could  not 
bo  bought  muly-niatle,  but  everything — wire,  insulators, 
iriKtniRienU,  and  tools — bud  U*  Iw  nuide  to  order. 
Our  next  visit  waa  to  tho  officos  of  the  PcnnsyU 
vania  Kailmad  f'm«iiany,  occupying  a  macniflcnnt 
building  in  the  centre  of  the  city.  Mr.  Brook-i  then 
pilotci)  tin  to  his  Inboratorx',  which  ronlnins  applianrcj:  of 
nil  KOrtit  for  tveting  the  oils  used  in  the  nrookx  system, 
and  also  a  cnrnplelo  .set  of  testing  iiistriiniento,  which  heir 
the  well-known  nuineii  of  Klliott  lirns.  iiml  the  Silyort^wn 
ComiHiny,  used  for  dctorminiiig  tho  inaulatiuii  rcBisUmcc 
of  tho  condiiclors.  The  laboratory  is  also  well  supplied 
with  copies  of  nil  tho  Knglish  electrical  JQurnaU.  A  t&.<;t  was 
mmda  of  ti  double  coil  of  cotton-coverwd  wire  which  hnd 
been  for  eomc  time  immoracd  in  n  can  of  resinous  oil,  with 
tbetwo1owereudsi>xpoaed  totholiipiid.  The  tot;i1  dielectric 
roaifiUtico  waa  found  to  l>c  7,000  megohnia. 

We  next  paid  a  visit  to  the  fulison  L'cntml  SUtiou,  "tt 
pile  immunse,  cyclopcan,  with  boilers  hiiac  and  much 
mAcbinery  [  "  as  a  a^iasmodic  little  circular  which  1  picked 
up  in  the  otGce  so  poeticAlly  stntos.  This  aUlion  is  one  of 
the  largest  in  the  United  Sbttoa,  and  h<u  proved  a  t;reat 
succoie.  It  runs  night  and  dav,  SAVcn  days  a  week- 
Mr.  Brooks  then  conducted  us  to  the  Union  L/oague 
Clab,  and  regnlrd  u<  with  a  aumptuouH  luiicli.  The  Leiit;i[6 
ia  a  nuwiiincetit  luUdiui;,  and  ia  U^jhtcd  throu^jhuut  by 
electric  light. 

Having  fortified  the  inner  man,  we  once  more  set  forth 
to  hnive  the  bnrniii};  »un  of  Philiidolphia.  The  glass  wa» 
at  90dog.  inaidu  tho  Leiiguo,  ^a  wht>ruiiMuuts  it  Imd  cliiiit)od 
to  ouUide  I  leave  tho  reader  to  imagine.  Passing  through 
the  onormriu.s  public  biiildinge,  a  maaaive  granite  pile  of 
BU[>erh  arc-hitectiirtl  boauty,  in  which,  iiiion  )t«  coinplotion, 
all  tho  public  dcpiitmcnts  of  tho  city  are  to  be  instAllod, 
we  made  for  Llio  toi-niinn!i  of  the  Ponnsytvaiiia  I^iitroa<l, 
and  nere  admitted  to  the  baltory-room  of  the  telegraph 
deiiartmcnt  whuro  tho  wires  iiistalle*!  by  Mr,  Brooks  are 
terminated.  Thcao  wirwi  arc  -''3  in  number ;  they  are 
ccinuincd  in  a  'I'm.  iron  tube.  The  wire."!  arc  protected 
by  a  textile  covering,  and  mado  up  into  a  cable, 
with  hemp  sheathing; ;  this  cable  is  aatnrated,  and  the 
pipo  is  filled  with  a  mi-xtiiro  of  rasin  and  resin  oil.  Tho 
cable  eonnscU  tlie  IIroad-,itreel  Station  of  the  Pennnylvania 
Kfiilruad  with  the  Pnwcltooavoniio  Htntion,  distant  nl>out 
one  and  unethinl  iniloa.  The  wires  are  terminated  by 
means  of  a  sitlicc-box,  in  which  arc  im>crt4,'d  two  cun'od 
aims,  shaped  like  tlie  lower  [xirt  of  tho  letter  U.  These 
arma  are  tilled  with  dolid  rosin,  to  prevent  the  oil  escaping. 
The  wires,  niwii  onicrfpn};  from  tho  ariiiM,  lu-c  protected  by 
a  lead  cuvoriiig.  a  few  inches  of  which,  together  with  ths 
iimtdation.ari.'  cutout  noiir  tho  ends  of  the  wires,  md  pieces  of 
intlianiblier  uibirii;  iirc  nlipiiei)  over  and  bounti  tightly 
with  ln'iiie  ai.  o;ich  uxueniily,  which  simple  device  proves 
nn  etfoclive  rcnioily,  or  ratnur  provuntivo,  against  leakage 
from  the  tonnitMls  ihi-ough  tho  lead  covering. 
'J  bis  insiallation  vtm  uirrio']  otit  almut  two  yeara  aj^o, 
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under  Mr.  Brooks's  personal  supervision,  by  workmen  who 
had  had  no  previous  experience  in  ele<:trical  work  of  any  sorL 
About  two-thirils  of  the  pipe  is  susputidod  in  the  bnicea 
the  elevated  milway  structure;  the  balance  is  laid  in  a 
ditch  and  covered  W  running  water.    Although  lo  much  of 
the  pipe  is  exi>t}sed  to  the  sun's  ntys.  tho  joints  show  no 
signs    of    strain    from   contraction    and    ex{>ansiou,    and 
there    is    no    appreciable    amount    of    leakage    of    the 
insulating  mixture.     Tho  whole  leotith  of  pipe  is  examined 
monthly,  and  so    far    iieilhL^c    it    nor  tho    cable  sbowsS 
any  signs  of  wear  ot  abrasion  from  the  jar  of  passing  train*  ■ 
and  tho  vibrations  of  tho  structure.     As  regards  elcctricitl 
tests  the  most  satisfactory  results  have  boon  obtained.     A 
test  taken  by  Prof.  Kendall,  of  the  Pennsylvania  University, 
about  a  year  ago  showed  an  average  insulation  i>er  mile 
the  whr^e  S.'l  ■n'ires  nf  i,l02  mogohrns,  and  an  avem^i 
electro-stntic  CA|Micity  of   '2233   <tf  a  uiicrufarad  poi'  tnilo, 
the  observed  t«npcruturo  being  SOilog.  fahr.     A  later  ;eat, 
taken  in  Dor-emlwr,  l^!^H,   when  the  tcni|)erature  of  the  »\tM 
was  '25deg.  fahr.  gave,  of  course,  much  higher  results.         " 

All  the  wires  had  boon  uec<I  in  connection  with  over- 
head lines  along  tho  railway  for  over  a  year.  The  four 
conductors  which  had  canned  ihn  heaviest  currents  during 
the  period  of  service  were  soiectdl  for  examination.  Two 
of  those  had  been  in  connection  with  dynamo  currents  in 
New  York.  One  went  to  Pittslmrg,  ths  other  to  Washing- 
ton. The  remits  obtained  were — highest  insulation, 
rexistaiioc  per  milo,  lfi,f)l3  megohms;  lowest  ditto,  S,2&S 
moyohmB.  Tho  average  oloctm-etatlc  capacity  per  mile 
waa  -|.T  nf  a  microfarad.  Naturitlly  the  extremely  low 
tempcratni-o  (^-Ideg.  fahr.,  aa  .itjkled  above)  inflnonoed  a 
good  doal  in  the  iirxiducljon  of  such  vciy  favourable 
figuros,  but  even  maKini;  due  allowance  for  difference  of 
temperature,  the  electrical  propertie.'i  of  the  Brookt  «y«l«m 
are  of  a  very  high  standard  of  excellence.  The  wtrt's  are 
used  Imth  for  telephone  and  telegraph  circuits,  and 
two  are  employed  in  phonoplex  working.  Those  who 
use  telephone  eirciiita  report  that  aiieaking  i«  more 
distinct  than  when  tho  telephone  wires  wore  in  ^ 
special  cable  used  for  telephone  circuits  oniy^ 
and  that,  although  tho  signals  of  tho  telegraph  are  heard^-^ 
articulation  is  much  plainer  than  before.  A  curious  fai 
also  is  that  tho  iniluence  uf  the  phonuplcx  circuits  upoi 
tho  wires  in  the  udde  is  miieh  k'ss  niarkod  than  is  the  cosa 
with  tiio  overhead  wires  beyond,  whero  the  phoiioplox  linos 
are  on  special  poleri,  and  separatoil  from  the  rest  by  the 
entire  width  uf  the  foui-uay  ti*ack.  It  is  interesting  to 
know  that  during  tho  two  years  that  the  cable  has  bc«u  at 
work  no  fault  liaa  ever  develo|)ed  in  any  of  tho  53  wires  ; 
neither  has  any  inteifcronce  to  working  been  caused  by 
atmoaphoriciLl  electricity.  A  word  as  to  the  economy  of 
tho  Brooks  system.  Mr.  Brooks  figuita  out  the  cost  of 
laying  a  100-wirc  lead ■inca.'^ed  telephone  cable,  protected 
by  nn  iron  pijH>,  at  S4,'i.9.'>  poi-  mile  for  each  conductor. 
By  his  systoQi,  he  puts  225  conductors  in  the  same  size  of 
iron  pipe,  and  tho  coist  per  mile  per  wire  is  #21.73,  ur 
than  half. 

flaving  bowildorod  our  br:iins  and  filled  our  noto- 
with  all  those  intcroating  data,  we  take  a  stroll  aloi  _ 
the  roiid  undernoath  the  railway  structure  in  order 
to  examine  the  pi[m  and  splite-bnxo*.  DLiring  this  invoeti- 
gatioii  an  accident  nearly  happened  to  Mr.  Brooks  which 
might  have  jirovcd  an  unplcj.sniit  termination  to  the  day's 
procoeflings.  Owing  tn  tho  noi>«  nf  a  train  [mssing  OVOr^  S 
head,  wo  none  of  us  heard  a  trottinj^  horse  approMhme  oa  ■ 
our  aide  of  the  road  at  a  2.^0  ^ait  Mr.  Brooks  was  joat 
about  to  step  ofT  the  pavement  right  in  front  of  tho  horse, 
but,  receiving  iimelj'  warning  fi'om  a  |>a»ing  carter,  woa 
enabled  to  balance  liimaulf  on  bin  stick.  The  trotter  Dash od 
past,  and  a  sorioua  accident  k.is  averted  by  u  mere  hair'a 
breadth. 
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Having  concluded  our  inspection  of  the  cable,  and  boiiig 
thoroughly    satisfied    that    it    was   all  "OK"   in    every 


I 


respect,  we  reUinicil  tu  the  companttive  couluoas  of  the 
Union  League,  and  there  enjoyed  a  well-earned  rc«t 
Aftur  a  chat  over  inatlers  electricid,  wu  dixpentcd  on  mir 
several  ways,  o>ich  uiic  of  usuirrying  the  convictioa  thai 
for  high  electric:!.!  iimirartios,  economy  and  oonveiiionee  in 
construction  iiml  laying,  it  would  lie  hard  U>  bout  tho 
Brooks  system  of  utidei^ound  cvnductora. 
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and  ail  Exaiiiiiiutiiiii  of  tho  Maijnuti*:  FieW."  This  auction 
W  dinotia,  complex,  ami  tliHicult  to  uinl«ral(ii<l.  Iti  1»17, 
Prof.  Pog^*^>i(J<H t)'  iDitiiiUiiit^l  lliiL  in  ii  tr.uHvors>o  ba.r  of 
bwinnth,  bctwemi  twu  poles,  that  side  wbiuh  (acod  thu 
N  iMilo  |M)<r«(»s<<<l  N  |ii>];inty,  and  tbo  sicio  facing  a  S  pole 
bad  S  |)oliiritf. 

Tyndall.  in  various  ways,  demoIiBlies  this  coiilcntion. 
hut  I  fiiit  to  clearly  gr.L3|i  tho  muiiy  comjiluxitioa.  He 
deems  it  neceeeary  thiit  some  lauioriul  iiiuyurj'  nlioiild  l>e 
resorted  lo  in  aid  of  an  intulli^lik-  coiiouiitiuii  of  tbe 
pheuomena.  "Tims  wo  have  the  magnetic  Huids  of 
Poi»ajt  and  the  lines  of  force  of  Fai-aday,  or  Sir  William 
Thomson's  imajpnary  mii^neltc  niatter.  iHUcrciitly  dintri 
butod  in  the  two  cxsm  ;  or  Uuicli's  two  kinils  of  nu^iictii: 
matter,"'  or  I'rtggendorflre  transverse  "op|iosito,  o|'posito 
polarity"  for  bismuth,  or  Wal>er'8  ilinm^ipictiu  moleciilea, 
surroundctl  by  channels  iti  which  the  induceil  ciin-ent8  aie 
excited,  antl  tinw  without  rexiKtattcu  (|>.  171),  etc. 

Nov,  among  this  doIocUblo  eotcction  of  n-anton  aSBiimp 
tioti),  I  IwliovG  that  Faraday's  fertile  idea  of  "  lines  of  forc«  " 
is  almost  exduoively  followed  by  jn-autiml  eltL-triciuim,  and 
it  is  unfortunate  ibixt  Tyndall  should  profor  a  more  d»vious 
course. 

The  idea  of  a  compound  or  resultant  disposition  of  tho 
lines  of  force  in  a  lield  such  as  wo  fanvo  roforrod  to  in  illtu- 
Lration  of  hia  great  oxperimont,  is  somcirhat  thus  : 


rf' 


Pin  a  simple  fietd,  between  the  two  poloa,  A,  B,  the 
intensities  may  bo  represented  by  /■,  d,  it,  where  d  is  nn 
unfttablo  poaition  for  Mi  iron  sphere,  and  a,  stublti  one  for 
bismuth,  out  that  suhjiict  to  a.  disturbing  coil  oSed  the 
intonsitioK  may  become  r'  i/W,  the  central  point,  etc.,  being 
removed  to  rf. 

Now  Tyndall  ha<I  a  cleverly  contrived  auparatu!)  for 
miipjiing  out  the  intensities  of  :i  coniplux  fleltl,  and  one  of 
two  thinj^s.  lie  is  either  (glided  by  actual  trial  and  fact 
in  thus  picturing  a  doHocUon  of  tliis  cenlral  point.  (/,  or  ho 
ie  led  by  asaum[itioii»  like  choHC  of  I'oisson.  Thomson, 
Weber,  and  others,  iis  inherent  to  bis  eoiuplox  imagery  o(  a 
magnetic  ti«ld. 

Under  iiuch  circumflt-int^a  it  is  a  bolili  step  to  suggest  tht: 
lattM-  alternative,  but  let  us  f:iii  ly  oxAiuine  the  uoaditions. 
We,  first  of  ail,  have  n  simple  or  symmetrical  field,  vvho90 
character  may  be  imiicited  by  a  tumjiendod  iron  bar  -thus : 


// 


Next  we  hare  a  rigbuliandod  coil,  Uie  current  going 
left  to  right  in  the  upjier  half,  thus  : 


And  lastly  we  have  the  two  combined,  whence  the  pr.i- 
lilem  is  simply  a  parallelogrum  of  forces  ;  and,  ussumin;; 
the  two  right  angle  forces  to  be  about  equivl,  the  rc»idt4nt 

'      difltribiition  of  the  lines  of  force  must  1)C  midn.iy  between 

[      the  two,  or  at  an  angle  of  45deg, 

^B  It  ii  therefore  evident  that  tvith  a  weak  mac,iiotand  a 
mkong  cuil  tho  lines  of  forcu  would  only  bo  dct^oi^tcd  a  few 
V^OBgreoa  from  the  perpendicular,  while,  if  the  magnet  be 
I  itrangand  the  coil  weak,  the  lines  of  fnrcc  would  only  be 
'  dellevted  a  few  decrees  fnjm  the  hurizoiitul.  ficnco  I  do 
not  like  Tyndall's  representation,  which  is  only  Hrictly 
tnie  when  the  forces  are  about  equal.     Ho  says  : 

"  From  these  facts  we  learn  that  if  a  magnetic  field  bo 
dtvidod  iolo  four  compurtments,  the  ciurent  in  the  upiwr 


Of  course,  iron  would  take  tho  position  in  one  and  three, 
and  bismuth  in  two  and  four.  "With  the  aid  of  this 
simple  fact  wo  uiii  solve  every  oxperiniont  tiudo  with 
bismuth  luLrf).'' 

Now,  It  not  this  precisely  tho  way  in  which  I  solved  hts 
groiit  ex])oriment  i  and  is  there  anything  in  all  this  which 
corresponds  with  tbe  Tyndall  analysis  of  tho  lield  in  Fig.  1, 
I  do  not  know,  and  1  may  woll  hesitate  in  face  of  such  iui 
authority,  but  it  does  Reeni  to  me  that  hin  ;ut!^iini{>tini)  of 
the  varied  ititflnsitifs  and  a  cniTcaponding  chunge  of  the  d 
point  is  nowhere  ;  ami  that  bctwoon  those  experiments  and 
the  one  referred  to,  the  only  effective  dtfTerencc  is  in  having 
.1  rthort  Iklv,  with  a  wider  coil  apace,  instentl  of  a  narrow  coil 
and  a  long  bur. 

It  doea  ncom  to  mc  that  in  all  throe  cases  the  (il)  point 
would  bo  nlilce  central. 

"On  a  IHfurcniiai  M^ffinm  and  Uii«r  t«  Fataday." 
Nntnro  abounds  with  iintithcsos,  one  of  which  we  have 
referred  to,  but  whether  the  Uvv  of  the  squares  l>e  valid  up 
to  the  i>oint  of  saturation,  or  only  approxiraativcly  so,  as 
wo  have  mainbiinoi],  in  quite  iiumalerial  to  the  itrcsont  lino 
of  argument.  In  uilher  cise  thare  is  a  Hue  of  demarcation 
between  antithetical  conditions. 

Now  to  overlook  this  distinction,  and  to  apply  leasoning 
which  may  be  Viilifl  on  one  tside,  U)  the  otht-r,  is  clearly  un- 
sound ;  yet  if  wc  mistake  not  this  is  the  weak  point  of 
Tyndall's  final  appei\1  in  a  letter  to  Faraday  At  the  end  of 
tbe  bonk.  This  letter  docfl  hi  ni  inlinite  credit,  ax  furniabin;; 
such  a  fail,  ciindid.  and  respectful  stiitoment  of  Faraday's 
final  contention.  Hut  with  his  accustomed  ability  and 
clearness  of  exprea-iion,  he  niisoH  a  jwint  which  ts  regarded 
as  adverse  t<>  Faraday's  view.  In  the  attof  disputation,  it 
io  far  tijo  common  n  pmetico  to  misrepresent  iin  opponent, 
Init  deeming  this  letter  such  n  model  of  procedure,  1  am 
tempted  to  i[Uot(!  sonicirhat  fully,  IleRaya:"In  .ttipport 
and  ilbHlmtinn  nf  your  viewii  you  apjieal  u^  the  foMowiii" 
bcnnliful  er|M;nmeiit'» :  3  Rolntionn  of  proto  snlphnto  of 
iron  aie  Uikcn  ;  the  Ifit  (0  contaiuB  I  gr.iins,  the  2nd  (in) 
H  gmiiis,  and  the  :)nl  (n)  It!  grains  to  a  cnbic  iiiob  of  water. 
Von  then  find  that  when  a  tube  containing  a  <o1ntion  of  a 
curtain  atiuriL;tb  t^r^n-sperKlud  in  a  weaker  solution  between  the 
polctf  of  amugncts  the  tube  set;  from  pole  lo  pole,  .ind  that  when 
the  solution  without  the  tulw  is  stronger  than  Lhn.t  within 
it,  tho  tube  rccedca  from  the  ixAej.  an<l  acts  oi:|ni,ituri.illy, 
Iloi'e,  then,  you  state,  are  tho  iihenonienu  of  dinniagnetUm. 

"  It  is  maintained  by  some  inat  lo  account  (or  these  facta 
it  is  necessary  to  assume,  in  the  case  of  dlimagiwtic  Itodica, 
tbe  exifitoiicQ  of  a  jwlarity  the  revonie  of  that  of  iron.  But 
nobody  willaflirm  that  the  mere  fiict of  ib«  buing  suspended 
{n  a  struiigur  solution  reverses  tliu  jHilaritv  of  a  magnetic 
li(mid.  'lo  account  tor  the  repulsion  of  tho  weak  solution 
when  »uliiucr^ed  in  a  atron^^r  one  no  ^iirh  hyimthesis  is 
needed.  Why,  then,  should  it  he  necevuiry  in  tho  cose  uf 
eo-callcil  diamagnotism  t 

"  It  is  only  by  don^'ing  that  s|ku:d  holds  a  medium  which 
bcarH  thi;  same  relation  to  diani^iietic  l>odies  that  the 
atiTinger  ttolnlion  beiint  to  the  weakoi'  im<i,  that  tho  hypo- 
thesis  of  Li  distinct  diamoguolic  poLu-ily  is  at  all  rendered 
noccASiiry.  Tbe  efloeta  arc  diJferciiLial  ones,  ami  ura 
enibracetl  as  alreiuly  oliserved  by  1'^  Ittjurjucrel,  by  the  so- 
called  pnni:i]do  of  Ai-chimc<lea.  Thi«  principle  aflirmg  that 
the  body  immui'aed  in  the  liquid  is  attracted  by  a  force 
utpul  to  tbe  difl'erence  of  the  attractions  exoneil  n|ioii  the 
liquid  and  the  body  immei'sed  in  iL  Kenco,  if  the  attrac- 
tion of  the  li<pii<l  be  Iea4  tbiiii  lh<:it  of  the  inimorsoi]  Imdy, 
the  latl«r  will  upproach  the  jiolc.  If  the  former  attniction 
be  tho  groater,  tbe  immersed  body  recedes  from  tho  pole, 
and  is  ap(>arently  repelled. 

"Ilie  action  is  lihe  same  as  that  of  gravity  upon  a  l>ody 
plunged  in  water  :  if  attnict«d  more  forcibly  .'bulk  for  bulk, 
than  the  water,  it  sinks  ;  if  lees  forcibly  attrA<:t4id  it  riaos, 
the  mechauical  effect  being  the  same  aa  if  it  were  re)*elted 
by  tbe  earth. 


"  Tho  (juoBlion,  Ihon,  is,  Arc  all  magiiotic  phenomena  tho 
result  of  a  diflereti lial  action  of  thio  kind  1 

"DoM  space conUin  a  Tocrliiim  less  rtrotij;]y  uttraetcd  than 
soft  iron  and  more  strongly  attraetwl  Lhan  bismuth  (it 
might  be  simpler  to  ask  if  the  air  be  mure  canductiro  than 
hiamiith)  thiw  permitting' the  <i|ipi-oiii;h  of  tlie  formei",  but 
caURing  the  latter  to  recede  fi-om  the  ijoJc  of  a  mapiict  If 
such  a  medium  cxiiits,  thondismagnetism,  as  you  incline  to 
believe,  merges  into  ordinary  m-ignetisiii,  itnd  ibe  jiolarity 
of  the  magnetic  force  in  iron  and  bismuth  is  eiie  ar^l  the 
same. 

"  Poitdering  upon  this  sinbjoct,  it  has  occurred  to  me  to 
iiuBh  thi*  idea  of  a  modium  to  itt  ncccasarx'  '  cotiscjufirceit.'  " 
Uero  1  must  abhrcmtc:  (iivon  a  cube  lorraetl  of  tho  duet 
of  carbonate  of  iron  which  has  been  compresflcil  in  one 
direction,  then  we  may  pln^e  thi«  cnbo  u|ion  n  tomtioTi 
boom,  so  that  tho  lines  o(  comprcG&ioa  arc  at  Hj^ht  oiigloa 
to  the  linca  of  force,  where  ita  attraction  can  be  accurately 
meaxurod.  We  now  place  the  ciiImj  bo  that  the  lines  of 
coraprowion  may  coincide  with  the  linw  of  force,  and  wo 
find  a  greater  attmction.  Wo  may  now  imagine  other 
cubes  of  weaker  mngnetism,  apjin)aching  th:tt  of  the  air  in 
which  they  arc  3iH[jendcd,  and  given  one  whcro  the  second 
{KiKitiun  \ras  fuiitid  Ui  \k  ci]tinl  in  that  o(  tho  medium,  it 
Koiild  Ivc  iiiditTcrcnt^  but  on  placing  it  in  the  lirat  pii»ition 
with  the  lineii  of  compreiuion  at  right  angles  to  the  linoK  of 
force,  it  would  bo  repelled  as  a  uiumugavt.  Noxt,  if  tho 
mat^otism  of  the  cube  Ira  further  diminishod,  it  would  act 
AS  a  (liamagnct  in  both  ]>oiiitian{i,  but  the  hue  of  eompi-es- 
sioii  would  aj/pTiAich  martr  to  Ifn  ina^rn^tie  iveighi  of  the 
maliiivi,  und  would  evince  loss  repulsion  tluLii  when  tho 
force  acts  acmss  that  line." 

liere,  then,  Tyndall  mukoa  a  great  miatake,  and  tho 
empbueie  is  bis.  U«  has  po&sed  the  line  into  an  antithetic 
region,  und  reasons  as  if  unconscious  of  the  fact.  Tie  w«tl 
knows  that  such  a  cube  would  not  approach  the  magnetic 
weight  of  jiir,  but  vwnW  mtrk-  ti'vtn  H  ;  \nil  lie  tries  to 
foatcii  U|)an  Fikniduy  adiletnna  of  niisUikc;  whith  ts  purely 
his  own.  As  conipression  intunsitius  llut  state  or  condi- 
tion of  matter  which  we  call  magnetic,  so  having  passed 
the  line  into  nn  autithetii:  region,  proximity  of  purticies 
iiitentifies  that  stat«  or  condition  of  mutter  which  ws  cull 
a  Jiamafjnet. 


It  is  no  dilemna  of  Karadayn,  but  simply  tho  expreraion 

"     the  I 
prodoiriinatiee  of  a  difTerentta]  niodiuni. 


of  an  opinion,  th^it  such  ought  to  W  the  case,  iniiler  the 


it  is  like  saying  that  because  magnetic  attraction  baa 
increased  up  tu  a  certain  jH>iiit,  that  .snth  on^ht  to  t-ake 
]>lace  with  u  magnetic  needle,  whcren*;  wm  Idjow  lliiiL  luvini; 
pusMd  a  certain  point  into  an  antitbcticil  region,  a  totally 
'Jiffcront  law  of  increase  snbsifits.  Whatever  ditl'oroin'-e  of 
opinion  tliere  m-iy  be  on  tbi»  itnbjecl  in  the  li^ht  of  theory, 
the  fact*  are  clear  and  piiiiri,  which  iniiii::nto  uti  iintitlioAis  of 
conditions  of  laws  and  of  pro|iurties  in  tho  two  cases. 

Kefoning  tn  M.  Welwir'B  ox[>orimonts,  Tyndall  oliacrvat 
"  that  neither  hi«  lalKiin's,  nor  thnnc!  nf  Pou^endorfT  and 
Pluckei',  prwiucod  conviction  in  the  mind  of  laraday.  The 
notion  of  a  distinct  polarity  for  diiunagaetism  was  aha 
opjweed  by  others.  Trot,  von  Fuilitzoch,  lor  example,  con- 
tended on  theoretic  f;roiindii,  and  lucked  his  contention  iiy 
doEinitu  experiments,  that  ifau  'na^nctic  cxcitetncnt  of 
bismuth  and  iron  wure  the  same.  Tbis  was  also  the  view 
of  K.  Becijuerel,  and  Matleiici  subsequently  entered  the 
field  as  UQ  ardent  opponent  of  diamagnelic  [wlarity.' 

Quite  recently  two  eminent  physicistA  have  Hubiiiittcd  tu 
the  Paris  Academy  of  .Sciences  jupers  in  favour  of  the 
views  now  aubtnitted  for  reconsideration  in  England. 


ELECTROLYSIS  OF  BISMUTH  SALTS. 

BY   ALK.'CANUKB   WATT. 

{CotitliidfJ  frMn  page  .ftJL) 

34.  JhuitU  CyaiaJe  ofBwmtlh  mul  i'lditsstum. — A  solution 
was  |)repared  bypreciiritAting  sulphate  of  bismuth  with  oiio 
of  cyaoide  of  potassium,  and  rediAsolving  the  ]>reoipitato 
with  excess  of  tliecyanide.  With  the  ain-ent  from  2  cells, 
a  bright  tilm  of  bismuth  wiu)dc|K)a'tcrl  on  a  brasa  plate,  hut 
thv  action  wm,  bowever,  ruthur  slow. 
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2fi.  An  attcmiit  was  made  to  doteniiinc  whether  cj 
of  tK)t-uaiiim  in  solution  wonid  act  iijion  a  bismuth  anc 
by  electrolyaiB,  for  which  {>iir|x>»c  a  strong  solution  of  the 
cynuide  was  prepared,  in  which  was  placeil  a  bismuth 
anode  and  a  brass  cath<xlc.  The  ciirrent  from  two 
Dnniells  was  naed,  and  after  a  few  seconds'  immersion 
of  tho  plates  the  anode  became  discoloured,  gradually 
accpiirfnjja  brown  colour,  while  the  cathmlo  'Micuine  coate  * 
with  a  greeni.th  film.     There  was  nn  metallic  deposits 

2G.  liis^niUfi  I'hixiphaie  in  Caaslk  /'■'ftr^'iti.  —A  solution 
nitrate  of  bi.imiitb  was  precipitated  by  one  of  phosphate 
soda,  anil  the  precipitate  di^esteil  in  u  strung  solution  of 
iMitash,  in  which  the  phosphuto  w:ia  very  sparingly  soluble. 
The  Hohition  thu.^  ohtainwl  was  afterwarda  dduia'I  with 
niitcr,  iind  elect rul)r<Qd  with  the  current  fiY>m  three  cells. 
A  bright  deposit  of  biamnih  slowly  formal  un  a  clean  braas 
plate,  and  there  was  no  tondericy  to  the  formation 
H|)ongy  metal. 

27.  I'hosphai'  i<J  flismuth  iu  Hyaniile  of  FnUusimA.- 
buth  was  forniod  by  dissolving  the  recently  preoipitat 
pho.i|»hAta  of  bismuth  in  a  Htront;  snlution  of  cyanide  of 
potassium,  and  the  licjnid,  after  being  allowed  to  settle, 
wa*  decanted  and  worked  with  tho  current  from  three 
colls,  when  a  bright  lilm  of  bismuth  at  once  foniied  u|iun  a 
bnisa  plate,  and  retained  its  reguline  cbaRicter  during  * 
long  immersion.  The  metal  aiihered  firmly  to  the  hraaaj 
stirLice 

38.  Tarhiitfof  liimiaih. — Keuontly  precipitated  and  moi 
hydratod  oxide  of  bismuth  wMdigestod  in  a  hot  aod  3tron[^ 
solution  of  tarUiric  acid,  in  which,  however,  the  oxide  was 
hut  HiKirinuly  aoluble.  With  the  current  fj-ora  three  cells 
a  brinjht  aepoKit  of  biamiith  quickly  formed  on  a  bnian 
pUte,  which  kc}>t  this  character  for  aomo  time,  bufl 
eventually  ^issumed  a  darkish  colour,  due  to  the  formation 
nf  non  rogutiiie  metal,  which  could  ho  inibneit  off  the 
ptato  with  the  finger.  Tlii;j  powdery  metal  wus  not  block,  ns 
is  most  Kcncrally  tho  cjlsc,  but  of  a  somcwhut  brown  colour. 

29.  Twrlmtex  nf  Hintniii/i  arul  .-imvuniM. — With  a  view  to 
improvo  tho  charactor  of  the  deposit,  a  solution  of  tarti-ate 
of  ammonia  was  gradually  added  to  the  preceding  bath, 
when  it  was  found  that  the  dejioHiUt  became  brightened 
and  retained  their  rej^line  ch:ii'acttir.  A  ^nuiular  salu 
however,  formed  upon  the  cathode,  which  evontitally  pre- 
vented the  metal  from  depositing.  Xecy  little  hydrogen 
wa«  given  ofT,  and  the  anode  remained  tolerably  clean. 

30.  Salici/liiif  of  Jiifiuul>i,^\  boiling  solution  of  salicyli' 
iicid  wa.1  li[-»l.  prejKirod,  to  wliich  v/m  addetl  moist  hjili-a 
oxide  nf  Uismutb,  and  tho  niixture  was  then  Iniiled  for 
few  minutes.  It  was  then  set  anidc  to  cool  and  sottle,  an 
the  clear  litjuor  afterwards  ilorante^l  anil  olectiolysod  with 
tho  current  fiTim  three  celln.  After  about  one  minute's 
immersion,  a  alij^ht  tilm  of  iticmnth  formcil  on  the  briLsa 
cathode;  on  movirij;  the  plate  it  was  found  that  i;rey 
flncculcnt  iiarticlus  fell  from  its  conieis,  which  tloateil  on 
the  surface  nf  the  solution.  Large  bubbles  of  hydrogen 
lotljjcd  on  tho  plate,  and  it  is  prabublc  that  the  grey 
mattur  rcfcnud  to  was  spongy  mekillic  bismuth  lilicnitca 
from  the  plate  by  the  bubbles  of  gas, 

31.  llisntuili  Nitndf  iit  S'ntium  I'lilnrul': — A  conccntra 
sohition  of  nitrate  of  btsmulli  w;ts  ;ulded,  a  little  at  a  tim 
to  a  saturatod  solntinn  of  coniinofi  bjiU,  when  a  white  pre 
cipitatc  of  o.\vchloride  of  bismuth  wa^  formed,  which 
immediately  dissolved  in  tho  saline  solution ;  fivther 
iiddition.s*  of  the  nitrate  were  given  until  the  solutioi 
became  nearly  snturnted.  The  bismuth  aoUition  tb 
formed  being  too  strong  for  the  deposition  of  re^iiti 
metal,  even  with  the  cunent  from  one  cell  only,  it 
diluted  from  time  to  time  with  the  salt  solution,  since' 
water  alone  would  have  precipitated  the  metal  as  oxy- 
chloride.  When  the  solution  was  diluted  with  alwut  four 
volumes  of  the  saline  solution,  the  metal  depiisited  at  once 
in  the  form  of  a  black,  spongy  coating.  But  when  it  had 
become  reduced  in  motallic  strength,  by  the  addition  of 
about  eight  timex  its  bulk,  with  the  solution  of  salt,  the 
deposition  proceeded  more  tdowly,  and  tho  metid  became 
n^uline.  The  film,  however,  soiin  blackened,  and  it  was 
found  necossary  to  remove  nearly  the  whole  of  the  anode, 
leaving  only  one  corner  of  it  in  "the  bath,  when  tho  ojwra- 
lioii  pt'ogrOKaed  ■uore  favouruhly  for  a  time,  hut  cventuaUv 
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baouu  again  black.  A  Itfin  fti|(ttti<tn  t>l  tntit  fialntiaii  wiut 
imt  given,  }>y  which  time  tbe  solution  )>ociinc  vor>'  vronk 
in  neial,  but  tbe  ilcposiU  aftorwanln  ol>Iaiiicrl,  Lhi>ii|'n  mnrh 
improvod,  wero  stitl  ilispofied  to  licooine  9>|>ong}-  ,tt  the 
comore  of  the  pbte,  ovcti  wbvn  thu  ctlhodc  wils  kept  in 
motion  mill  a  YeryBmull  uniMli;  Biirfiiec  immersocL 

32.  FriTi^ijuHidr  •//  Hmnuth  iit  ('Itiinitle  cj  Sotliiim.—A 
Rolitlion  of  cbloi-iilo  »f  bismuth  iv;is  u.iJilo<l  to  one  of  feiro- 
cynnjdo  of  potAssinm,  wben  a  cojiiom  gi*oen  preciintate  was 
formed,  to  whieh  was  ailileJ  ii  strong  suliittoi)  of  oomraon 
stU,  which  at  niicu  diwoIvMl  it,  forniinj;  nit  ol ivO'i;reei i 
solution.  Thi«  waa  ckctrolysw!  with  the  current  from  ii 
oiii^lo  Uaniell,  when,  nn  iinitierAing  a  clenn  bniAfl  plate,  it 
ui  onco  received  a  coiUiiig  a  biKiniith,  which,  however,  wni<) 
rather  patchy  ami  irro^^iiliir.  The  plate  u'lu  then  {.-oniitaritly 
nihl>«i  while  lu  the  bath  for  several  minntc^'i,  when  a  jwr- 
foctly  iinifnnn,  bright,  nii'l  regnlirie  fitin  of  melal  of  gooil 
ootoiir  waa  ohtAiiietl. 

33.  Fn-rmianvlf  o/  Hvtmiitb  in  Chlirriilr  nf  SfxUuru. —Tit 
fomi  a  luth  of  ihiit  coiulitiitioii,  ii  Koliitiun  uf  cbluiiilu  of 
bifiniiith  was  lulcied  to  one  of  fen'ocvAnide  of  iiotAsaiiint, 
whan  a  jhId,  ^eonish  procijHtato  i{ep<i»itc<),  which  wan 
aftorwarrlii  ^uldoil  to  a  Hatiiinileil  toliitioii  of  coutiuoii  «tlt, 
in  which  it  diR^oIvcit  finely,  forming  ;»  jicirly  colifmrlofla 
solution.  Thia  bath  ivaa  cIoi.-trolyseci  with  the  ciinent  f mm 
one  cell,  whuii  a  brass  c;)l.ho(Ie  ipiickly  became  coated  iiilh 
It  bright  lilin  of  bii^niiith,  which  was  ntnch  more  iiriifMriii 
than  in  the  proeeilinj^tixporiniont  Thoi'C  wasn  ati(|;htevoIii 
tion  of  gu  at  the  cuthfHlo.aiKi  the  aiimlo  pi'Cflciitcilai^ei'fcctly 
cImd  aurfaco,  which,  however,  wim  cryHLilliiie.  After  :il)Oiit 
half  an  honrii  immorsioii  of  the  plate* it  wiui  fotMwi  that  the 
lower  part  of  the  cathotio  waa  cnYclo|H«i  in  a  bliick  mass  of 
non-rL-^ditio  metal,  which  exteTiile<)  to  about  half  .tii  inch 
ill  width  all  round  the  jtlato. 

34.  It  was  now  deterwineil  to  eleetrolyae  a  .-inliition  of 
chloride  of  aixlium,  iiainjj  a  l>i»muth  anolc  ami  brass 
caithode  as  before,  with  a  rtew  t«i  ^ce  hoitr  Noori  the  latter 
woiiltl  receive  a  deposit  of  the  metal.  Threo  cells  were 
emploved,  and  after  about  one  ninnte'5  immersion  of  the 
<nllio<le,blai'k  spoiifty  bi.MiiDth  formed  at  the  corners  of  the 
browi  plate,  and  iiiafewminiiteKafter,  a  considerable  quantity 
nf  metal  in  the  same  condition  was  found  at  the  Imttotn 
of  the  vessel,  while  at  the  i^uie  time  the  Boliition  lieeuiue 
tiirhid  from  the  furmntion  of  hydritird  uxidc  by  the  action 
of  the  caustic  K01I.1  ruMultiiig  frutn  the  deeomiHMilion.  On 
examiniag  the  cathoilc  it  wna  noticed  that  alroaks  of 
tnclAllic  biHunith  ftppoarod  on  poitiuriM  of  each  .<ude  of  the 
biun  i))al«. 
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THE  BRITISH  ASSOCIATION. 

The  maeiiny  uf  thw  British  Aisoci.ition  will  ojwii  on 
Weilneaday,  SepWmlier  11,  at  Ncwca.itle.  The  I-inance 
Oommiltae,  which  met  laHt  ThiirwLiy,  have  decided  to 
enKage  the  St  (■ccM'ge'fl  Hall  for  the  president'^  aiMroHs 
and  the  three  evening  leotitrea.  The  estimate  from  Measm. 
Holme*  and  Co,  for  tbe  li^htitii;  theinusetim  by  olectrinty 
for  the  two  soinVa  to  be  hold  on  the  1 2th  and  17th 
Sciilenilier  was  accepted. 

The  mayor  announced  that  the  t-orjioration  ol  Nowc.i»tl« 
intended  to  give  the  tirsl  soiree  on  the  ThiinMlay,  and. 
therefore,  ih^  second  Hnin'i!  will  be  yivcn  by  the  local 
t^iieiul  eommitteo.  As  to  the  rucoption-ruomc,  the  sccre- 
tarieH  r«|K.ited  Ihattbcy  ha<l  tiiketi  Prof.  Flower  and  the 
ilujjntatiijti  HMiiul  iho  rcception-room-t,  and  they  hail 
expi'OsamE  very  ^reat  satisfaction  with  them  for  their 
adaptability  to  the  piirjioao  of  the  raeotinga.  An  ostiukate 
wft-s  boirif;  made  of  the  cost  of  erectinp  tomiwiury  laviitory 
accoTDinudation  at  the  Medical  Collie,  ami  [Hitting  up  dia- 
gram acreena,  etc.,  in  Ihe-iei-tiori-roonw.  Thia  eati mat*  was  ill 
Hie  hftiid.'f  of  Mr.  Arch.  i>iinii  and  Dr.  Uuiiii,  mid  was  not 
yet  completed.  The  convniittec  agreed  lo  Imvc  the 
matter  111  the  hanfts  of  iheae  j^eiitlemen  for  settlement. 
It  was  reported,  with  reference  to  lo-fginj;*  and  hoapilaWe 
arranKCments,  that  VIoft.ira.  Watson  and  Sons,  estate 
:ii<oiit«.  New  ilriilifcatreet,  had  been  inatnicted  to  cutpiKfl 
lodginLfS  for  the  gUMta  at  NewcaBtle,  Tynemoiith,  Whit- 
Icy,  aiid  (.'nllorcoata.  The  proof  of  the  lirrt  loilginy  li«l 
showed  that  .ilmiit  120  rooms  harl  been  obtaine^l,  exula- 
Rive  of  100  iMomii  in  llurham.  It  la  estimated  that  Aome- 
thiiiji  like  ')00  or  COO  rooms  will  be  i-equirod  altogether. 
The  list  is  stilt  hain'j,  compiled,  and  Uic  secreUrion  will  lie 
Rlad  tn  receive  inforraatiou  from  thoiso  who  have  lo<lgings 
l<i  let.  The  offer  fiom  .Messrs.  Bwkas  and  Son*  trt  give  an 
invitation  concert,  to  the  meml>er»  on  Satuniay  ovcninK, 
.September  H,  was  accepted,  and  tbe  secretaries  were 
inatructod  to  write  a  k'tter  of  tbanltD  to  the  IcKfieen  n[  the 
Art  Uallery  for  their  kiiidiiesa.  An  offer  had  b«n 
received  from  the  committee  of  the  Church  (Jirla'  School. 
Jd.imiind-nMd,  to  put  thuir  li  u«e  ut  the  service  nf  the  com- 
mittee for  the  iirto  of  the  avctional  secrctitries  free  of  rent, 
and  it  was  ^r.itefully  accepted,  the  socrotarios  boinj;  in- 
structed 1,0  make  arrangeniciiUt  for  the  necessary  (imiitdi- 
ing,  otc.  A  tender  from  Messrs.  Thointw  (Iray  and  Co.  U» 
lix  |)OAtor^  at  the  vari'His  milway  stations  and  to  placard 
the  town  ami  dittrict  wax  accepted.  .V  circular  has  been 
pru[xircd  for  circuktion  in  the  town  and  district,  of  which 
the  following  is  u  copy  . 

PaKUtllNAUV   I'aiMIUAMMe. 

(TItRsii  niT.ingifiiKfiiU  ant  HiibjecL  to  |KiasibI«  minor  altemTions.) 

( li-iLvml  and  «vt>niii)(  invetinift,  •ipoii  tn  iiii-mbcr*  of  t,he 

ass'X'istion  iiiily. 

Wexlnt'iula)'.     Sopt.      11.     Ilorticullunil     ^uvw.      Fnaiduiit'i 

iwldn-u,  B  jt-in. 
TliiiMilny.  Suijt.  12.  -  -  Rcrtding  of  paxwrs  iii  the  various  aouliuns, 

11  a.iii.     h.iiv^y,  giren  hy  Iho  Mayor  ami  C'"ri)onitioD  >if 

NowoiuitU',  8. -to  |>,iii. 
Friiliiy,  Snpt.  13,     R^wlmg  <>f  [A|)c>n,  II  a.m.     Leotura  un  tho 

"  ]Inr<loiiiiiij   niiJ  T.-ii>iK.'riuj{  <«f  Stool,"  by  Pnif.  K.)Wrt»- 

Au»teii,  F.U.S.,  F.C.S.,  8  p.m. 
SttturtUy,   So)it.    14.^Kowlin2  of  iMpni.  11  R.m.     Half-day 

oicoursions.     Conforriiiit  of  dnfjMxw  ai  Diu^iam  rniversity.  2 

|i.iu.:  and  itivit*ti(iii  luiiL-htsm  !••  200  itir  nbera  of  th(>  British 

AMuoiation,  3  p. Ri.     .Survic<^  in  Cacholi  U,  4  p.m.     Lwturu 

t«  th*  workiagj  clnaaca  nn  the  "  Fortli  Brid^"  Ity   Benjamin 

Baker,  &q.,  C.K.,  8  p.Tn. 

The  loctura  dclivcnxl  <iii  S«tunl(iy  uveuiaK>  durinii  thw  wiwk 
of  tho  meeting;  arc  iiit«ntli>tl  aolvly  fur  tb«  workiiiK  ciMaea  ;  tikvy 
are  imt  included  in  tbe  procveuings  •.>(   thv  Ma<>oiaU'>ii,  and 
inenilHira,  nl.hor  than  oBiuiala,  arc  ni>l  vligiblu  f»r  adtniasti^ii. 
Sunday,  SupU  IS. — Special  MrvJces  at  the  rnriuus  churchea  in 

ilio  city. 
M'liiday,  ;«upt.  16.— Rnding  of  pstwn,   U  a.m.     Lecture  on 

"  now   Planta    Haiolain    TbemMlvoa   in   tlm   Struule  for 

Kiust«n«e,"    by    Waltef    riaidinflr,     Kiq.,    H.A.,    r.L.8., 

8  p.m. 
Tueatlay.  Supi.  IT.—Ituadingof  papen.  11  a.m.     .Soir««,  x>v«u 

by  tlic  Ijneal  Kxeeutive  Cummittea,  8.30  ilui. 
Wodneadny,  Sejrt.  18.— Cuncludin^  Hciiunl  inoelin};,  2.^  p.iM. 

Thuraday,  Sept.  19.— Wholu  day  Bscurai-ina. 

No  spuoial  invitation  will  bo  naiuirtNl  to  wilier  of  the  atilrtfn, 
I  hul  in«inher«  will  ho  iutiuitti»d  vn  pnMOttttoD  of  their  tiokoU. 
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IKs  mny  oaxisioitatty  foUow  Ute  lead  of  our  AmerkaH  Cm*lfm- 
porariee,  etpfcMi^i  uA«n  th«y  point  ott  <i  ttrvieftiU«  •ciiif.  Thty 
are  not  bathuMrd  in  luking  their  fritivU  ta  i/u  uU  thrjf  van  fur  the 
toelfare  of  the  puyrr.  W^  tufc  our  friends  to  remeuiAer  h*.  JkTu 
paper  that  m  hww  «i«r  rrfusM  Stibseriben  or  Advertieert.  Jfor 
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able  far  Iheir  money. 

■S/ia^imfn  enpieA  of  lite  paper  teiU  fw  leutt  on  rtqurM, 


BALLOONING. 

We  all  know  the  tiiU;  of  iliu  olc]  woman  who.  firm 
iu  ber  faith  in  the  efficacy  of  a  war  cry,  waH  cout«ut 
to  attribute  all  good  aud  evil  to  "  blessed  Mclchise- 
dec."  Jast  so,  certain  woald-be  expoaudere  of 
Hciciice,  cat)  explain  everything  liy  an  appeal  to 
electricity.  What  electricity  cannot  io  is  impossible 
to  say,  but  we  du  know  that  uiany  things  can  be 
done  by  its  aid,  most  of  which  involve  merely  » 
qiiBfition  of  inoiiBV-  Still,  that  in  no  reason  for  tlrag- 
ginf!  in.  electricity  to  fill  the  place  of  every  "  unknown 
quantity."  The  Balloon  Society  baa,  for  once  in  a 
way,  talked  about  l>atloanH  and  hallooniuK.  odoptu^ 
a  resolution  to  the  effect  "  that  the  collapse  of  the 
balloon  Eclipse  waiidue  to  tlie  gtiddeti  mixtore  of  air, 
electrically  charged,  with  the  gas  in  the  balloon, 
catiBiug  the  latter  to  explode."  We  congratulate 
Mv.  W.  II.  Lc  Fen-e,  C.E.,  wth  getting  so  bold 
advertisement  as  this  paragraph  which  onr  sapient 
dailit^s  insert  with  ^reat  giisto.  This  wise  president 
saya  "  a  scientific  problem  has  been  determined — 
viz. :  that  an  admixture  of  air,  electrically  charged, 
with  gas  would  cause  an  explosion  without  ignition." 
The  excessive  timidity  under  which  we  exist  in  the 
constant  endeavour  tu  hide  our  ignorance  of  things 
electrical  compels  us  to  accept  the  dictam  of  Mr.  Le 
Fe^Te.  Htill.a  few  bewildering  doubts  do  exist  as 
to  the  oowectneBS  of  the  "dictum,"  and,  upon 
second  thoughts,  it  may  be  as  well  not  to 
pledge  ourselvuii  to  accept  it.  Spontaneous  com- 
bustion, air  electrically  charged,  combustion  with- 
out igniliou,  are  pretty  theories,  fit  for  consideration 
by  the  Balloon  Society,  hut  not  for  men  who  desire 
to  walk  iu  paths  of  rectitude  in  matters  electrical. 
Dr.  Lodge  bus  just  favoured  the  world  with  the  best 
book  on  Modern  Views  of  Electricity,  but  we  doubt 
if  a  single  line  in  Dr.  Lodge's  book  supports  the 
theory  of  tht*  liallooii  Soeiety.  True,  the  tendency 
of  the  moderns  is  towards  the  idea  that  the  dielectric 
plays  a  more  important  part  in  electrical  phenomena 
than  was  held  to  be  true  a  short  timo  i^o,  but  wo 
Venture  to  think  that  air  electrically  charged  is  a 
new  departure  even  to  tbe  most  modern  students 
Then  in  addition  we  ore  to  get  explosion  without 
ignition.  What  do  these  men  know  about  explo- 
sions? Do  they  refer  to  the  ordinarily  accepted 
term,  which  involves  the  combination  of  different 
chemical  constituents,  and  the  generation  of  other 
chemical  combinations  usually  occupying  a  much 
larger  volume  of  space?  We  know  the  result  of 
ordinary  coal  gas  in  combustion  with  the  osygen  of 
the  air ;  we  know  the  result  of  hydrogen  similarly 
combining,  and  it  is  difficult  to  imagine  n  difTcreut 
result  if  the  air  be  "electrically  charged."  If 
the  Balloon  Society  are  referring  to  thouder- 
storm  phenomena,  and  tbe  vulgar  (common) 
statement  that  the  "air  is  full  of  electricity,"  we  can 
understand  what  is  meant,  though  the  cxprcssiou  is 
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iaconrcct  as  applied  to  a  "  charge."  So  far  hb  we 
know,  it  is  imposNible  to  have  a  "chfirge"  with  a 
dielectric  only.  Sapposin)"  the  hallooii  to  he  siinikr 
to  a  Leydeu  jar,  the  material  formiug  the  balloou  to 
be  the  non-conductor,  with  internal  and  eiternal 
conductors,  say,  due  to  extf:riial  and  internal  mois- 
ture deposited  oh  the  non-conductor,  then  we  might 
have  a  charge.  It  is  not  iinpoHRihle  to  conceive, 
UDdor  such  supposition,  that  the  varying  electrical 
conditions  due  to  different  heights  or  suspended 
moistui'e  might  be  indicutvd  with  suitable  apparatus, 
bat  allowing  all  this,  where  does  combuatiou  without 
ignition  come  in?  It  may  be  stupidity,  hut 
to  the  ordinary  electrical  mind  it  appears  that  the 
reduction  of  the  Leyden  jar  coatings  to  a  normal 
potential  is  usually  accompanied  by  sparking,  and 
we  have  known  the  electric  spark  to  ignite  gast-s.  In 
fiict.  most  people,  when  venturing  to  lectiiie  ou 
chemical  and  electrical  matters,  perform  an  experi- 
ment of  this  bind.  Perhaps  it  will  be  as  well  to 
specifically  moutiou  the  points  on  which  we  differ 
with  the  Balloon  Society.  (1)  No  admixture  of  air 
with  either  coal  gas  or  with  hydrogen  will  lead  to 
spontaneous  combustion ;  {'2)  No  such  admixture 
will  cause  explosion  without  ignition  ;  (3)  You  can- 
not "  eleotrically  charge"  a  gallon  or  any  volume  of 
air. 

Now  it  may  be  said  that  we  know  very  well  what 
the  Balloon  Society  means,  and  that  our  objections 
are  h^-pocritical.  It  was  a  popular  society  talking 
in  popular  language  on  a  subject  the  society  is 
specially  constituted  to  consider.  The  popular 
uotious  about  electricity  are  sufBciently  loose  and 
incon'ect  now,  without  a  quasi-scientific  society 
advertising  itself  by  tho  promulgation  of  views 
directly  opposite  to  those  held  by  men  who  have 
I     specially  studied  these  matters. 

H  WOODHOUSE  AND    RAWSON. 

^H  The  formation  of  "  Woodhousc  and  Kawson 
^United"  is  the  reorganisation  of  companies  under 
one  roof  that  were  originally  under  one  roof  and  by 
a  previous  scheme  had  been  separately  constituted. 
We  always  looked  upon  the  previous  action  as  a 
mistake.  A  manufacturing  ot  a  business  con- 
cern may  well  be  organised  into  different  da- 
partmciits,  but  the  departments  should  he  con- 
trolled from  one  centre,  so  that  all  work  har- 
moniously and  amicahly  together.  If  the  business 
is  one  concern  it  can  be  more  economically  carried 
oat  than  if  each  department  is  a  separate  company 
having  one  object,  viz.,  to  pay  its  shareholders.  It  will 
^^e  seen,  therefore,  that  we  should  support  this 
^Bstnm  to  the  original  basis. 

^H  Company  promoting  is  a  thingsui/7fHert£.  Those 
I^TPho  study  it  take  the  greatest  precautions  to  be 
ssful,  and  ^om  theii  point  of  viow  they  are 
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justified.  HtiU.  we  once  more  complain  that  these 
manufacturing  concerns  are  generally  brought  out 
so  that  the  technical  press  eaii  offer  no  advice  one 
way  or  the  other  to  intending  investors.  We  hold 
that  the  tendency  is  to  make  these  concerns  mo- 
mentary financial  speculations,  rather  than  per- 
manent investments.  The  lists  are  opened  after  the 
technical  press  is  issued  in  one  week  and  closed 
before  it  is  issued  in  another,  so  that  whatever 
might  be  said  can  have  no  effect  upon  the  lists. 
This  is  tlie  usual  grumble,  and  must  he  accepted  as 
the  reason  for  not  enteriug  into  details  as  to  the 
past,  present,  and  future  of  this  company,  as  these 
would  now  possess  no  iuilnence  and  but  little 
interest. 

We  may,  however,  say  that,  according  to  our 
advices,  a  large  part  of  the  saccess  achieved  has 
been  through  the  successful  formation  of  companies 
to  take  up  new  patents,  worked  out  under  the 
company's  supervision.  It  would  have  been  bettor 
if  the  prospectus  had  shown  the  proportion  of 
profits  arising  from  pure  manufactuxd  and  the 
exploitation  of  new  patents  ;  hut,  as  a  matter  of 
fact,  shareholders  do  not  trouble  about  how  the 
profits  are  ohtai:ied  so  loug  as  the  profits  are  sub- 
stantial and  continuous.  A  maimfacturer  has  far 
better  opportunities  for  knowing  what  is  required 
iu  the  industry,  and  whether  a  patent  contains  the 
germ  of  apparatus  which  can  be  mode  coumicrcially 
successful,  and  it  is  to  his  interest  to  be  connected 
with  patents  of  this  kind.  In  other  words,  the 
patentee  and  the  manufacturer,  working  together, 
are  fiu-  more  likely  to  obtain  mutual  advautages 
than  when  working  iu  antagonism.  Every  manu- 
facturer is  more  or  less  an  exploiter  of  new  patents. 
Home  he  takes  himself,  others  he  brings  to  perfec- 
tion, and  then  hands  over  to  a  new  company  as 
being  cither  too  big  or  otherwise  unsuitable  for  him. 
The  one  thing  to  be  avoided  is  the  making  of 
exploitation  the  first  and  not  tho  subsidiary  purpose 
of  the  concern.  We  trust  the  new  organization  will 
have  a  long  and  a  prosperous  career. 
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K.R.S.,  Ptijf.  u(  Eij-criiuuuUl  Pliysius  ui  UuiTpriiitv  C«I1(^, 
Livorpool.     With  tUiutnlious.     MiMtniiUnud  Oa.,  1880. 

So  tar  as  electrity  is  concerned  thiR  h  tht  hook  a(  the 
year.  It  1.1,  perbapii,  from  the  theorist's  |v>tnt  of 
view,  tbti  iiiuob  imiioi'Uint  tliut  ba&  hcun  issued  siiiou 
Pi-of.  Clork  MuxwoII'h  work,  and  certainty  bo  from  the 
puimlur,  or  nither  iha  iioa-mntbomnLicial  aUrwIitoint. 
Boiore  entering  into  any  ooiisidcration  of  Prof. 
Lodge's  views,  Iwfore  Kiving  any  indication  of  the  conbonts 
of  his  work,  wa  must  dt-fins  our  own  poaition  lus  ap[ie^liii^ 
on  the  whole  more  directly  to  the  practical  rather  than 
to  tbe  theoretical  reader.  Skill,  there  ore  queetioris 
of  tbeoreticul  imimrtance,  or  of  w  great  interest  that  all 
iho  «paco  wc  could  devote  to  their  conajdemtion  would  bo 
all   too   iuude<)uaUi    for    tlie   purpose.      Iu  «^<is    <s<^\N\';i^ 
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tfa«ory  invurtaUy  follovrt  pr*ct{<e,  Thft  |>rA«ticaI  mnn 
Inula  Uie  wajr.  The  thoorist  foUnwH,  ciiid,  lif  iitiUing  tbc 
raiulta  obtained  hjr  the  fomior  iiiUi  Romsthin^  like  order, 
nvM  luunara  tbo  lorn  of  much  IJnic  xwA  trouble.  There 
are  tho  facb,  ratfaered  and  itiinlyswl.  Tho  iMsona  to  bv 
learned  are  Helect«cl  atui  {{miiped,  no  that  he  who  coniCH 
Bft«r,  Btarts  more  or  less  uanily  at  the  |ioitit  where  hin  }*r« 
deceeaor  left  off.  From  the  earliAot  timos  of  BcicntiK<: 
investigation  up  to  the  {ireseiit,  the  )imccdiirc  of  thoorint.t 
hax  Itoeii  the  mmo.  They  make  tbeoriex  to  tit  the  fact* 
M  tliey  know  them.  Further  invMtigation  leads  to  further 
facta,  uikI  these  riecesajtato  new  tJictmcs.  It  would  lend 
to  eridleiiH  diBciiwtion  Ui  |iiit  down  the  jiroofi  of  litis 
atatomciit^  if  the  itAtemcnt  in  not  admitteil  'in  cori'Cdt. 
Newton  and  Kv|>lci'  put  fnrwArd  tbcoriua  which  stand 
DDauaiLahle  as  yot,  Imt  in  .ilmnol  every  nthvi 
direction  the  indiiridiuil  ittudont  hni)  lived  lonj; 
enough  to  ace  thooT)-  ftftcr  tbvory  give  pUoe  to  othen 
more  in  acoml  with  the  facts  ubtuiuod  by  rcoont  inresti- 
jijatJona.  The  t^ralency  of  the  moderti  is  towjnla  the 
ether.  By  ita  aid  everrthinft  is  to  ho  exjibinNl,  or  ia 
ux]>lainod,  Inil  lo  tlie  cunsvrvutive  tuiml  the  end  i»  as 
far  oflt  lu  it  was  in  tbi-  time  of  the  ancient  Clmldcanit 
and  ^}']ittans.  The  "  ether "  may  be  an  intangi1>lo 
Uiioy,  euiiily  put  lufiJo  by  future  j^enenitiofM,  and  our 
accefited  idc^s  about  it  may  seom  to  them  a«  ludicttMU  as 
were  Home  uf  the  tioLioiu  uf  Hei'o<lolitB  iiimii  ethnological 
rjiie^tions.  Scientific  theonce  are  thintp  o(  change,  and  it 
is  the  kaleiiloAoopic  beauty  that -jitUacCa  the  bimiaii  mind. 
Uriu  of  onr  fmictions — one  of  the  fitncUons  of  thu  miixl — \% 
to  eco  diflindtic«,  and  thia  erer-lteeting  chart^o  ix  l>nt  n 
fullilnient  of  tho  Uwe  that  n^rdate  our  destiny.  Time 
wu.  ia,  and  u'ili  Ite.  Little  nioro  iit  Itiiuvvn,  but  ihi«  ii 
Mrtain — tbut  [lorfci-tion  iu  tho  linmaii  ix  unuhtniiLiUu,  and 
l>cinL!  imolitainablo  and,  wo  believe,  nnamiroachablo,  the 
number  of  tbeori«!i  that  may  be  adraiice<l  Wfore  the  rml 
Uwa  raffulatine  Nature'*  aotions  are  known  i«  infinite. 
ScionttHe  men  hAve  lau^bt  mid  n-ritteit  as  strongly  Iwfoie, 
Imt  gencrationa  later  on  huvo  looked  tijion  their  cun- 
cliinionH  as  those  o1>taine<l  with  »  Mijierlicinl  knowledge 
of  the  anhjeet  only.  Our  opinion  then  ii,  that 
however  nuutcrly,  bouvvcr  bciuitiful,  however  recondite 
the  thixricif  of  Muxwcll,  Thomson,  I<oilgc,  and  others, 
thoy  are  but  tho  bioathof  today,  and  lo-moiTow  must  give 
}>luco  to  others,  which  in  thoir  tiim  will  prove  n?i  attmctivo 
and  for  tbr  momcnl  iia  convincing;.  (_'i(ii  »o  non-  mig^cst 
a  l)cttor  theory  than  that  held  by  the  Bciuntilic  giiinlbt 
No.  To  UB  it  IB  to  Itc  At'ccpt«<l  :is  the  outcome  of 
tile  mo»t  careful  invostigittiunif  of  tbe  ablest  tiiinkern, 
:i[id  Iwfore  it  U  roje<t'tuil  new  farts  must  ItC  obtained  wbicb 
upon  a]tplicutiun  Uie  ihcorj'  iloeti  not  explain.  Of  Dr. 
Loikea  deep  conviction,  nothing  will  prove  Itcttcr  tlimi 
the  lollowiii);  extract  from  tbe  prefucc  : 

"  Some  of  the  detaila  of  my  oxpliinatjons  may  be  wrong 
(though  I  hope  nut),  aiul  all  tnnnt  )ki  r:>|Ndi1e  of  nitimatc 
iniprotciiionl ;  tiut  IF' to  tbu  iiiuin  doctrine  onwrning  the 
nature  of  electricity,  though  I  mil  it  :i  '  view,'  it  ii  t<i  mo 
no  view,  but  w  conviction.  Few  things  in  physicnl  science 
apiic:ir  to  nic  raoro  certain  than  that  \rbiit  haa 
«>  long  )jvci>  called  electricity  id  a  form,  or  nther  mode,  of 
matiifoiUtion  of  tho  other.  Su^-h  woitU  as  *  electnlica' 
tion,'  'electric,'  may  remain ;  'electricity'  may  Knuliislly 
hare  to  go."  It  can  ba  noticed  that  wheroat  in  t£«  earlier 
put  of  to*  book  the  won!  "  electricity  "  occurs  (roquently 
and  the  won)  "  other  "  aeldom,  in  the  Uticr  |iortiun  thi« 
order  of  frequency  in  inverted. 

A  rough  and  crude  Rtatomcnt^  v\a\*xA  for  popular 
UH,  is  that  filectj'iciiy  and  ether  are  iaonttcal  \  but  that 
If  not  all  that  baa  to  be  aatd,  for  there  are  ino 
opposite  kiodfl  of  electricity,  and  Ibera  are  not  two 
ethert.  But  there  may  be  two  a^iMta  of  one  fltber, 
just  as  there  are  two  udes  to  &  Nheel  of  paiier,  or 
two  aspect*  to  a  traiuparent  dook-facc)  and  similarly 
nuy  positire  and  nc«ttiv«  electricity  b«  two  aspects,  or,  a« 
1  have  aofsetimCB  callod  thom  by  chemical  analogy,  "  com- 
|ionents"  of  tbe  ether.  Anylhine  that  can  be  abeared  — uid 
ftther  ii  sboKrod  by  every  MM.K.  applied  to  it — eniut 
ooosialof  two  pkrta  luffietently  difTuront  to  travel  or  lo  b« 
diaplacod  in  oppoait«  direelioiu. 

The  object  uf  thJa  book  is  ui  pgiMint  to  thu  iniit mathe- 


matical reader  the  raodcni  tjcw  of  the  etharial  Iheory  vA 
electricity.  That  will,  [>erh;ip.'<,  have  been  tpitherod  from 
what  has  prsvimuiily  liccn  Miid.  1)^.  Lioalge  cxpreMes  a 
baliof  that  the  answer  to  "What  is  ethert"  will  not  be 
long  acouiiiig,  und  will  in-obabiy  come  before  tbe  imgwer  to 
"  \\  hat  i:*  matl«r  T  "  and  in  thin  coiinectJun  refers  to  Prof. 
Fitzgeruld'R  contributions  to  Nnfurr,  to  Mr.  Illck'a  ptper 
at  tho  Hritish  Aaaociation,  v.  I'roface.  m.  11-12. 

ThJH  |>reliniinai-y  notice  of  Prof.  lAxlge'e  lK>ok  must  not 
conclude  without  the  ux[)rc>8ion  of  a  deciiled  conviction 
that  every  pnutical  man  as  well  as  every  Miuleiit  abonld 
carcfnlly  cximiine  iU  To  our  mind,  tliero  ts  no  livir-j* 
(!\|<onviit  of  tht'«e  thcorelic-tl  views  «n  able  aa  the  author 
of  this  liook.  III!  writOQ  from  conviction,  with  a  thonni^^b 
knowIe<tge  of  liiu  Rubjvct,  and  goes  atraiuht  to  the  point 
niUioiit  .^njrorftuity  of  liint^imge.  He  wntoa  for  tile  non- 
mHtbviiiiiti<:i:iii«  while  fully  conversant  with  the  mathsDUtics 
of  tlio  f<u)>}Oct  ;  huitco  bis  intorjiretatioii  nay  always  be 
rcliod  iijion  as  uccurato. 

[■'or  itiinplicily  of  iraatmcnl  the  !«ubject  ia  daasified 
iimler  four  Ki-anehes:  (1)  Elet^triciiy  at  rot,  or  atatie 
electricity,  |a-inoi|tally  connected  with  tho  dieloctric 
C2)  elocti'icity  in  motion,  wherein  ui-c  considcrod  tha 
phononiCDn  of  condiKtors;  (^)  electricity  in  rotation, 
magtietiam  :  and  (4)  oloctrkity  in  vibmiion,  or  ra<*i«tion, 
wherein  are  a  mnllitiidu  of  phoiiomonii  studiod  for  u  long 
time  under  ilio  bending  "  l.ij-tit.  " 
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.'Vcconling  to  our  Amoricun  content |HkrarifiR.  whi«h  fully 
illiistntle  and  tlcM:ril(e  this  miichinc,  it  ih  novel,  coupnct, 
oiniple.  Hymmutricul,  :ind  strong.  A  brief  examination 
showa  that  it  iti  of  the  altenutiiig  typo ;  tlut  its  field 
uuigiiets  ;iru  luniiy  and  carried  by  the  shaft ;  that  tho 
arinature  i«  fixwl  luiJ  aliaolittcly  free  from  uny  magnetic 
iiutorial  :  that  iu  ixiitA  .ira  eitaily  accessible,  awl  that  an 
;iriiiutMro-coiI  m-ty  l>o  cut  out,  nmoved,  or  replaced  with- 
uul  il4>pi>ing  the  iiittcbino. 

Tho  fbitfL  biMc  iii^,  licjn'iig  xUimlanla,  iMse  \iUU!  mid  anna- 
tiii-K^  r-lidc)'  ar<'  <';i(t  in  ntte  «>lid  piiN^e.  The  cantro  line  of 
the  tihuft  \s  lti|^iii.  alK've  tho  anrf^ce  of  tho  lvt»o  plate, 
high  en  iiigh  for  ai-cess  ui  idl  imi-L*  of  the  dyn.iino,  and  low 
enough  for  «ti>:idiiiiiu  miil  frvoduni  friHii  stnin  on  foniuU- fl 
ttoiu.  The  4ii).  "toel  shaft  (t«[>ering  to  3jin.  in  tbv* 
lieuringit)  carricH  two  heavy  cast-iron  yokepiecea,  STiu. 
ill  diameter.  To  each  of  these  are  wrewed,  at  oqital 
ra'lial  niid  ciivnntfdrenttal  dtatuiooA,  tha  wronuht- 
iroit  corua  of  12  niugncta  of  oltcmating  polarity.  Tbt  ■ 
two  yokeiitoccs.  with  tlivir  Itolt^,  vrujilicrii,  etc.,  weigh  ■ 
about  O.'iUlb. ;  the  magnet corex,  ItOMlli. ;  tbe  Riagnet-wiru, 
400lb.  'I'hiw  the  whole  n>Uitiiig  luiiss  of  cast  iron,  wrought 
iron,  and  com  Mr,  act*  us  ■  flywheel  weighing  nii>re  than 
I,7tl0lli,,  anil  tends  to  neu*ruliao  any  variation  in  tbe 
80001  of  the  (wime  generator.  A«  the  nominal  s|i«od  of 
the  mnchifiu  is  (cwoi'  thiin  1,10(1  rcvolntiuna  per  tnu]Ut<\ 
the  stnu:Uir.d  strength  is  nKin;  tkiii  snllictenl  to  nseet 
all  deiniitida  ni:iile  by  centnfug-.tl  fuive.  Kurlber  than 
thi%  tbe  luocbaiiioil  aitroes  is  less  when  the  toagnete 
are  cxt.-it«<l  tlian  when  the  altoniator  is  nintiing  without 
looil,  as  the  linos  uf  ma^rnvtic  force  lietivcvn  the  facva  of 
opposing  ]>o1ea  tend  to  countonict  centrifugal  force.  In 
machinoA  of  larger  sixo^  as  nsnal,  the  sponl  is  Ions,  that  of 
tho  l.'>0,iX)0-watt  dyuamo  being  not  more  than  7U0  revolu- 
tions i>cr  minute  These  Urger  altomatora  are  driven  by 
two  bolts,  and  carry  a  pulley  at  each  end  of  the  shaft 

The  pulley  haa  a  I -tin.  face.  As  it  overhangs,  the  latlt 
may  be  run  to  coiuil«r-«bafting  overbmul  or  below.  The 
shaft-hMriDg  at  tlte  palley  end  hu  1 4in.  wearing  surface, 
and  tbe  bearing  at  the  other  cimI  13Ui. 

Tbe  KMMt  interesting  part  of  the  alt«raator  ia  the  fixed 
armatiire.iuisbowntl'ig.  I.)  The  vertical  disc  is  oocapied  by 
flat  armature-roils,  made  of  inmilated  copper  ribhon  wound  on 

iwrcebun  rores.     The  eon|ier  ribbon  of  each  eoil  is  rain- 
orced  on  either  side  wttli  strong  inmilating  mat«ria]  of  tho 
aame  thicknesa  as  the  uorcelain.     One  of  these  reinfone^ 
meiita  is  grooved  aou  tbe  uther  wnguod.     Tbe  cotl,  coa 
aisting  thun  uf   core^  ribbon,  and    roinforceioMita,   bats  AH 
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angular  widtL  of  60dcg.  Tlic  u\t\Mv  [art  of  OBch  face  of 
each  coil  is  coTeied  with  an  insulntiny  jilate  ,*„  of  an  inch 
thick.  The  coil  thus  Ixiilt  up  Ami  innmtccl  is  set  in  |;eitimn 
silver  holtters  cut  from  true  tuniet)  rittgeamllieM  together 
by  auitk-hrudeil  sci-uvve.  Each  Lvrmiiul  of  lliv  vojj^ier 
ribbon  cunii«clK  ajtb  u  binding  Bt-rev. 

The  six  iLmmtiire-cotU  thus  iuoiinl««l  an  carried  in  n 
geriDiin  nilver  fniiuc  coi>ei»tiii^  uf  two  se»iicirc1e4  bolter) 
together  on  tho  lino  of  tfau  wrricjil  iliainottir.  Tho  tiro»«- 
sectioii  of  this  nng  frivmc  is  (;ii\1crlike.  Into  the  alote  of 
the  frame  nlip  the  h!x  rii(tiiiite>il  iiiiiiiiMire  coila,  tho  toiiguti 
on  the  edge  of  tho  one  eiiuiiffin^  wiih  tho  groove  on  the 
odf^  of  the  next.  Th«  coiU  thiu  thrust  into  the  inton«e 
munetic  field  cnnstitiito  a  din;  ,'\  of  an  inch  in  thickiu^as, 
aufl  with  nn  oijening  in  the  centre  tliraiijjb  which  painei  the 
rovolvitig  shiift. 

Tho  SGvoral  coils  arc  insuktod  carofjlly,  and  tha 
statjonnrj-  armature*,  an  a  whole,  is  insuUt«(i  from  the  hod- 
plate  on  irbich  it  i-est*.  The  ooila  nm  joineil  in  Hcrios,  tho 
oinding  |HMt«  iulja«nt  to  tiny  ndix]  tine  of  diviiticii  betvocn 
the  two  coili^  coiistiluting  lixwl  tormtimls  for  the  mun  Iiii». 
There  is  no  rommiiUtor  ;  thei-e  .'u-e  no  collecting  bnuhes  to 
take  the  lUterniitint;  enrrciit'  from  rotnting  jKU-ts. 


ezoitod  by  a  direct-currcnt  Brush  Jyimmo  of  the  woU- 
known  fonii.  This  exciting  current  la  oumad  to  bniebus 
that  rest  Hiion  two  uncut  insulating  rings,  and  thence 
through  the  hollow  Hhaft  to  tho  nuigneta.  A  rheoslut, 
ivorkcil  l>j  hiunl  ur  .inUimitii(.-ully,  is  itlacecl  in  the  shunt 
cii-c'ulL  ui'uiind  tho  lieM  mii^nou  of  ttie  eiceiter,  so  that 
uorfect  I'Cffiiltition  ia  flei:ure(T  withuat  rcudjuHliut-nt  of  the 
iirnahet*  oi'  Hoy  iieees:«iLy  of  handling  the  lilgh-terDiion 
alterimtiii^  curruat. 

The  Itnish-Hannkuche  "  corelew  "  iiltx:rnuLor  is  built  at 
proscnt  for  K.M,F.  of  2,000  volta.  althoiij^h  it  would  he 
aajy  to  develop  n  difTerfinvo  of  itumnttJil  much  i;r(-itt«r. 

We  hero  find  a  potential  c»rv«  that  vartM  Stile  from  a 
honKontal  lino.  The  fnll  of  pnteniial  in  the  machioo  from 
no  laad  u  letui  tba.n  10  per  cent,  as  is  shown  in  Fi):;.  3, 
which  re]>i-esoiits  &  dtagmni  taken  from  one  of  the  first 
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Km.  I. 

Th6  low  rwistancfl  of  the  arniature-coils  is  Qvident. 
It  would  seem  impossible  for  one  ot  them  to  bum  out. 
None  ever  han  burner)  ont.  But  if  one  should,  it  may  be 
removed  tnd  a  new  one  readily  put  in  it«  place  in  three 
tainntes,  or  tho  injured  coil  m»y  be  nhutitud  out  of  the 
circuit  and  tho  dyiianm  kept  running;  with  the  other  five 
until  the  tiine  for  shutting  down.  The  coil  section  com- 
plete wejehs  only  about  20lb. 

Tlie  whole  annaturo  may  bo  removed  by  loosening  tho 
coupling  boiti)  anrl  sliding  each  half  of  the  fnimc  witb  its 
three  coiU  from  between  tho  Held -magneto.  A»  each  half 
with  its  cotlit  weighs  only  aboat  lOUlb.,  no  time  need  be 
wasted  on  cmncs  or  blocks,  and  in  &  few  mimitee  the  armu- 
ture  may  be  luck  in  [MKitton. 

In   action,  the  24  tivld-magneU  of    the  .ilttrnator  Me 


Pio.  4. 

mmchinee.  All  this  without  compound  winding  of  iiny 
kind,  a  reRittt,  it  is  claimed,  thnt  has  not  been  appro^ichiKl 
by  any  allciiuilor  with  an  iron  core  in  it«  armature.  All 
of  the  roguliition  needed  is  applied  at  the  exciter  ae  already 
dcspriheii 

The  principlo  underlying  tho  action  of  the  convertei'  Is 
the  wul]  known  priitciiilo  of  oloctrical  induction.  Imagine 
two  coils  uf  Insulated  wire,  A  and  C,  conslituline  cIoascI 
circnita.  Thruat  C  into  the  thoroughly  inaulataa  core  of 
A,  When  a  ain-ont  of  olcctrieity  begins  to  flow  throni;b 
C,  a  momentary  current  will  flow  through  tho  wire  of  A, 
and  may  hu  dGtcetcl  by  the  movement  of  the  needle  of  the 
iBilvauomet«r,  R  The  ciUTont  of  A  is  not  the  current  of 
C,  but  it  is  (H'oduced  (or  induoad)  by  it,  and  exists  at  ite 
exjiensB.  This  induced  current  in  Ais  merely  momentary:  if 
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tbo  cuiTanL  continuoa  to  flow  throiigh  C,  thsro  U  no  further 
electrical  disturbance  in  A  ;  the  needle  of  the  gitUaiio- 
meler  leatit  at  the  lero  (toint.  [f,  however,  the  ciirroiit  of 
C  'i»  «t4>|i[>C(l.  unothcr  current  will  be  induced  in  A,  tbctwo 
curronta  thus  imlucocl  ttoiiig  opiioaitG  in  direction.  Thus  a 
BUCces<iion  of  Btopx  unci  Htaria  of  the  cun'ent  of  V.  (the 
primiir^)  irtditcce  n  corrospondine  toriu  of  momcnUiry 
curieiita  in  A  (the  secondary).  The  relation  of  the  diroct 
and  in<luL«  d  currents  will  be  determined  by  the  conatitution 
of  tho  coilfi,  t.f.,  the  aixe  of  tho  wire  and  the  niimfwr  of 
convolutions  in  the  coilfl.  Bitlier  coil  may  bo  exterior  to 
the  other,  or  tlio  two  may  lie  sida  hy  side.  Of  course,  we 
are  socking  merely  to  deacrihe,  not  to  obtain  thi.'i  iiiductivo 
action. 

ThcTD  cuii  be  no  rcroi'aal  without  a  stop  itnd  start. 
CoDsaqufintly,  the  raijidly  alternating  current  of  Che 
dynamo  just  de«cribed  is'of  the  character  most  eOtcient 
for  tho  dev«lo{>ment  of  induced  curreuto  iu  tho  ««coiKlary 
coil.  Tho  two  coils  now  deficnbcd  constitute  a  converter. 
It  only  remaina  jironerly  to  adjust  its  iwirtfl  for  the  end 
in  view  and  to  work  its'  cfioctivencra  up  to  the  maxinmm. 


i 


of  the  core.  Itetween  those  insubting  corner  piMes  are 
insiiUtitig  air  spaces.  Thus,  the  copper  and  tho  iron  are 
seiturated  from  each  other  at  tlio  ei>rLera  of  the  core  by 
lh«ir  rtispoctivtj  coverings  and  the  inaulatiiig  |xul«,  and  at 
all  other  |)uinLfi  by  their  respective  coverinKs  and  open  air 
spaces,  ibe  Utter  aOunling  umpio  ventiktioii  and  facility 
of  evAinination. 

Over  oiwrh  of  these  »iut:le-1ayer  lurtB  of  tho  secondary 
coil  are  hound  a  few  Uyurs  of  amaller  copper  wire  to  form 
a  corresponding  part  of  tho  prinuiry  coil.  Theao  eorres- 
ptMidini;  jjirts  ul  the  secondary  and  pritoftry  coils  are 
seinratdl  from  each  other  by  inanluting  pad.i  at  the  corni>i-s 
and  intervening  air  siccus  iu  tho  same  manner  and  with 
tho  same  iulvantiigea  as  previo'iuly  d&;cril»d. 

Nothing  could  bu  more  satisfactory  than  tho  Toutilalion 
of  these  converters.  Tho  insulation  remtanco  is  oxcoed' 
ingly  bi>;b.  It  is  impoasible  so  to  overload  tho  wire  of  tbs 
primury  circuit  aa  to  force  it«  current  into  the  socondary 
circuit.  In  other  woixIk,  the  high-teiialon  current  cannot 
pass  the  converter.  The  convarloia  are  testerl  at  the  factory 
with  double  load,  oiid  no  one  has  ever  given  out     Yet,  to 
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If,  as  is  now  well  uiidcritond,  the  twocoiU  be  made  alike, 
Ihe  size  and  length  of  tho  wire  and  the  niirahcr  of 
convolutions  being  the  *uuc,  the  induced  current  will 
rosonibli;  tho  indming  cun'ent  us  to  itressure  (putcntial, 
E.M.F,,  volts)  ;tiid  current  strength  (anijwres).  If  the 
dccond-iry  coil  bo  made  of  a  j^i-eater  number  of  turns  of 
finer  wire,  tho  cimont  Hlimi^lb  will  li«  reduceil  iind  tbe 
toii-sion  coiTes|)ou<Mtigly  increased.  This  is  th«  effect 
produceil  in  tho  ordinary  induction  or  Kuhnikorfr 
coil.  If,  on  the  other  hand,  the  accondiuy  oil 
be  mado  of  fewer  turns  of  larger  wire,  the  |ji-e*sure  will 
be  reduceil  and  the  ciu'roiit  strenglti  incrcaHod.  This  is 
the  end  wo  now  doniro,  aud  the  cunverter  is  thus  con- 
stitul«<t,  Ah  in  the  !£uhnihorlf  coil  and  the  arnaatiire  of 
the  urdiuiuy  dynamo,  the  inductive  ofl'ect  ii^  hei^^hteneil  by 
an  ordinary  core.  In  the  Bnwh  *'om|»any'8  conx*«rtcr  here 
represented  (Fig.  3)  the  corm  consists  of  a  nnlygonal  ring, 
made  of  innulater)  iron  wire  of  the  best  (quality,  »o  wound 
08  to  leave  several  concentric  air  spaccit  in  tho  core.  In 
the  convortora  of  the  smaller  »izoa,  (ho  cor«  is  built  up  of 
perforated  thin  iron  plat^  (Fig.  4).  In  giUior  case  tbe  iron 
18  80  divided  that  the  offlcieney  of  the  converter  is  little 
Ion  wiUi  half  th^tii  with  fiill  load. 

L' ))on  each  side  of  this  core  or  iron  ring  is  wound  u  single 
layer  of  heavy  cop{wr  wire.  Tho  four  or  five  siiigle-hiycr 
eoiU  airried  by  each  IiaM  of  the  core  iire  joined  in  senea, 
and  the  two  groutie,  borne  by  the  two  halves  of  tho  core, 
are  joinol  in  multiple,  the  whole  constituting  the  secondary 
coil.  The  terminaU  of  this  secondary  cuil  connect  witli 
tho  Mccnndary  main  line  running  into  houses  and  supplying 
current  for  tno  hinip&  Most  oi  the  converters  are  wounil 
so  astogiveasecondary  current  of  about  luO  volts,  hut  may 
instantly  be  connected  to  give  80  volts,  and  twice  us  many 
am [»erw  aa  before.  Thfl>  are  made  iu  sizes  that  supply 
oauli  from  five  to  250  16  c.p.  Iainj>s  or  more. 

lietweeii  tbe  lino  iron  wire  of  tho  core  and  tho  heavy 
copiMjr  wire  of  the  superposed  secondary  coil  insulating 
jMfia,  one^ight  of  an  inch  thick,  are  placed  at  the  corncra 


make  safety  di^uhly  sure,  nverloading  is  made  im[)osiib1e 
by  the  UKC  of  Rafoty  fuses  for  the  primary  cnila.  Tneaa  are 
extra  long,  ho  munnttHl  on  sbto  or  jjorcelain  sln\tr<  that 
thev"  may  be  removed  or  rcjilaced  H-itn  the  fingers  merely, 
am!  without  touching  ajiy  metaltir.  pari  nf  the  convortcr. 

Thc  converter  coils,  with  nufcty  Iuscn  etc,  are  placed  in 
wind  and  weather  proof  ciuit-iron  boxes,  iirid  may  be  pliico<t 
wherever  most  convenient,  the  governing  principle  being 
to  do  us  much  work  as  jiossible  with  the  loss  cx{)onBive 
primary  wire,  and  to  eh<jrten  the  more  coatly  socoudury 
main.  Thus,  the  converter,  as  the  local  centre  of  distribu- 
tion, ie  brouj'ht  near  the  lump^  it  in  to  food,  and  placed  on 
the  nearest  line  pole  or  on  the  wall  of  the  building. 


NEW  COMPANIES   FOR 
OF 


THE  FIRST    HALF-YEAR 
1889. 


The  Inr>'»lnrt  'Jimriiian  news|taper  of  tho  20tb  in*t. 
]>iib!iHhc)i  the  following  jiarticnliu's  relative  to  new  limitod 
coR'ixinieB  registurod  during  tbe  (laBt  six  months. 


licftcrlritinn  of  Campsulin. 
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The  London  Chamber  of  Commsroe  has  issued  a  circular 
to  the  following  effect:  "  Tho  sab eomniibtoe  appointed  hy 
general  committee  of  Iho  Eloctrtut  8octinn  of  this 
inbor,  to  consider  the  r»;timmcmlntion  of  staiidiirl  or 
unifomi  types,  dexire  Lo  olitain  information  as  to  the  estent 
■U)  wbich  the  British  A«aoei»tioti  screw  thrwul  has  Wn 
adopted  by  the  dcctncnl  tmilo  up  to  'ha  prcsoDt.  No  st-cps 
have  been  taken  by  the  British  A-ssocintion  to  bring  their 
stiinoard  screw  ^ii<{0  hoforo  the  tnide  other  than  the 
jjublicalion  in  their  ltf84  (Montrml)  iO(M)rt  of  tho  report  of 
their  committee  This  committee  consisted  of  Sir  .foscph 
Whitworth,  Sir  W.  Thomson,  Sir  F.  J,  Bramwull,  Jlr.  A. 
Stroh,  Mr.  Bock,  Mr.  ^V.  H.  I'rcofie,  Mr.  ft.  E.  Crompton, 
Mr.  E.  KiKK,  Mr.  Alec.  Novo  Foster,  Mr.  L.  Cliirk,  Mr. 
E.  T.  Woo<I,  and  Mr.  Biickiiey,  ami  were  '  :ip[x3inted  (or 
the  purpooe  of  Hetarmininfi  a  gtingo  for  the  manufacture 
uf  the  Mirioits  nnuilL  screws  iisei]  i[i  tule^iuphic  and  elvclrical 
appur^Lui,  in  blockwoi'k,  luid  for  other  aniiloi|!OUs  piLrjioses.' 
In  the  re|H)rtu(lheBntiHh  Asaociiitioii  for  IH^'t  (Aljomaenjit 
is  sLttutl  ihiit  the  aUiiiilird  screws  'have  been  officially' 
adopted  by  the  idc^niph  defiaKment  of  thv  Punt  Ollice, 
and  this  st^p  alone  may  bu  relied  U|H)ii  to  eusiire  tliuir 
general  a<Iapliori  by  the  telegraphic  and  electric  instriimont 
trudes  in  thu  course  of  a  few  yeare.' 

"  In  the  1S87  (Manchester)  report,  the  following  statement 
was  made  by  Mr.  Praecu  :  '  Owiiiji  to  the  larj»c  nutulwr  of 
teleKraph  inatrmoontfl  made  by  lUffereTit  manufacturers, 
the  niinilter  of  screws  of  diflcrent  forms  and  sizen  in  uae 
Tree  very  gi'oat,  and  this  was  fuucid  to  Uc  a  (;roat  disadvan- 
tage and  a  i^oat  eource  of  erpenso.  V^'hon  tlie  I'ost  Ofhco 
commenced  to  raaniifactnio  itaowii  ap{)amtuB  it  wax  decided 
to  make  all  imrts  to  lOMiplato.  so  as  to  be  interehanj^eiible, 
and  it  was  also  decided  to  adopt  some  standard  for  screws. 
The  standard  rocommmded  by  the  committee  appointed 
by  the  British  A8«oi'i;itiaii  in  now  boin;:  introdncoa  in  all 
instrument  and  npiKtnitiis  nmnufaetHred  by  and  for 
the  Post  Olhcc  Ueitai-imciit,  a  circular  to  that  efTvct 
hading  been  iaaiied  lo  all  firms  manufiicluriug  for  tbe 
G.  P.  O."  Notwilh-standing  the  above,  a  considerable 
number  of  manufacturers  of  electrical  instmmenta  are  atill 
f|aite  unac^iuaintod  with  theno  screws,  and  thu  cumminuo, 
feeling  that  the  practical  value  of  such  a  standard  dopvnds 
l*r&«ly,  if  not  en  tircly,  on  the  extent  to  which  it  is  ;idopted, 
inntv  com  muni  cations  from  the  trade  upon  the  subjeci, 
and  for  that  puqiose  have  drawn  up  a  set  of  ijucstions, 
sent  herewith,  to  which  your  answers  aru  roqueetsd.  It 
abould  bo  noted  that  the  eiicIo»ed  queations  need  not 
entail  Mir  diaclosurus  whatever  ita  to  the  actual  extent  of 
your  businees  ;  only  the  proportion  or  percentage  is  ;ieke<l 
lor,  b<il  actual  Gc:iii'e8  may  be  given.  Tho  result  of  the 
annlyais  of  the  answers  to  these  ^netitioiis  will  he  coniniu- 
nieated  to  thu  members  of  tho  I^nclon  Chamber  of  Com- 
merce, in  onler  that  those  who  i|u  not  use  the  screws  may 
see  whether  their  use  it  aufHciontly  ((encnti  to  induce  them 
to  adojit  ihom. 

"yUESTtoNS. 

"1.  I)o  you  use  the  British  A.'tsociation  stnndard  screw 
jtauge  in  your  manufacturing  business  f 

"  2.  If  iC,  what  ia  the  jiroportion  of  small  screws  of 
this  gauge  com[Hirtid  with  other  acrows  smaller  than  the 
^\Tiitworth  size*  used  by  you  ? 

"  3.  Aiao,  if  so,  do  you  tind  that  for  ordinary  imi'podos 
youretpuro  to  u.so  other  screws  than  tboee  of  the  WbJtworlh 
und  the  British  /Vssoclation  gauges  1 

"  4.  If  you  do  not  use  tho  British  Aasociation  screw, 
have  you  any  reason  other  than  that  you  do  not  care  to 
incur  the  exjiense  and  trouble  involved  by  their  ailoption  I  " 


Telephone  TioketB.— The  Southorti  New  CuKland 
Telephone  I'omiKiny  are  intHxIucini;  a  pbn  by  which  no«- 
Bulwcribers  can  use  the  tcbiphoncs  di  tbeir  neighbmn-s  at  a 
emiJI  churgo.  Tickets  costiiiK  ten  cents  each  in  8tri|J6  of 
Rvc  will  !»  given,  ami  when  the  holdur  of  a  ticket  uses  the 
iiiAinimfliit  he  will  loavo  a  ticket  with  the  stilMcribor  whose 
inrtnimcnt  he  mm.  This  ticket  will  be  rod«uniud  by  the 
cnmpany  at  five  cents,  thus  fnrming  atiituU  foe  each  to  the 
oumjiany  and  to  the  sulmcribor. 


THE  ELECTRICAL  EXHIBITION  IN  BINOLEY  HALL. 


Bvery  thinu  is  woll  in  train  for  ihs  Electrical  Exhibition  whicli 
la  to  be  hvlil  in  Biiigley  Hull  during  tliv  montliK  ut  August, 
SeptomVter,  and  (kUiber,  and  it  ihv  ]iri,*«t"iit  rnto  nf  pr<i(^<«s  in 
cnmpleting  the  armnKt'nienta  is  iimiiiUiituO  tbtrf  cnn  be  nn 
doubt  that  by  nifuu  on  Thiirstbij  tiL>xt.  nticn  Lady  Bani)iil]i)i 
Clnirchill  will  f»ni)Hllj'  open  the  exhibition,  xll  (be  sections  will 
he  in  imrfrjft.  i-niiT,  (iml  the  huge  ninchine  ready  to  run  smoothiy 
Ui  lliN  hihI  tit  t-hi)  ]i<>riiid  iniltc-nli.id.  Witii  tho  oxniiption  "f  the 
v«ry  ijiteriiatjii)(  ci>lli!ctirm<>r  uiiliistrifil  ii]>|)liunn'i,  rvprrscnting 
MidUud  iii.inufftotores,  winch  was  (jot  togflbonu  Itinjili-y  Unit  in 
ciinnection  with  the  nsit  of  the  British  AsAiTiation  lo  Diriiiinu- 
liAiii  in  If&b.  our  city  haa  been  atUtgothor  out  of  tlie  running  in 
thv  iimTtiT  of  oxhibilioos  such  fW  havotioen  hold  at  Liverpool, 
Mitiichviiltir,  (IliuigDw,  Ncwmstln-rin-Tyno,  anil  other  cciitrM. 
Alxiot  thu  middle  uf  lant  yenr,  when  lliu  phunimiciniU  kuccmm  of 
the  Manchester  Exhibition  was  fresh  in  mind,  und  llie  niaa^xv 
show  was  being  ntt«ni]e(I  by  bundreda  uf  thousands  of 
]i«i>pk>  fmm  all  |uirl«  of  tlio  kingdom,  the  idea  wna  broached 
■if  H  KiKiihir  Hxhibition  f<ii'  lliniitiigh^ini  in  1889  or 
18S0.  The  (Imn  Msyor  (AUleriiiHii  F>iUiii:k)  wkk  iipnrnnchrd, 
together  with  other  prujminutil  pobliv  iiii-ii,  but  iho 
project  found  little  favour  in  their  eyes,  und  was  ultimaii-ly 
ahnndoned.  lAler  in  tlic  yesr.  when  Mussra.  Fowler  and 
Lnnosstor,  alectrient  vnginevrs.  wore  ongngcd  in  cArrying  xut  a 
Inrge  ctiiilmcl  in  cunnection  with  tliu  IiIim'K  <>f  btiihliiigs  in  Cor- 
[iiii'atii in -1  trout  and  Martin uiiu-sL runt,  Huotbor  Hoiji^oi'lioii  wits 
niade.  that  an  oihibition  of  electrical  ajiplituicm  ali'mld  bi'  ]ini- 
motod.  mid  these  gentlemen  wnrnd^  oanouscd  and  oncouriiged 
tho  prnjecl.  which  in  a  few  days  will  be  brouoht  to  auch 
a  ■uccoMsfnl  irsiiv.  A  niiclous  nf  nrtLun  being  thtm  Formed, 
the  Hchumo  jinicutHli-))  rapidly,  nnd  on  tliu  f<irinntii]n  nf 
a  pnivisional  ciinimiltuo,  Mr.  J.  P.  Shup  was  appnintod 
architect  (<i  ninke  the  niec.essniy  structural  arranjifviaenta  iri 
ttitigley  Ifall,  which  hnd  been  secured  fiir  tho  purpose,  and  the 
ollkni'iit  iiiuii>tjimr»i<f  Mr.  T,  I',  Sharp  wm  mlist«d  «»  »ecrt'Ury 
and  MiHiiii^iTr.  niiNtsi's.  Fowler  and  IjincMstor  worn  itppntttli'il 
cnyintturs  Ui  the  cxhihitiun.  A  ijiin«id nmblc  nuiiibur  nf  tnllioiu- 
liiiT  noblamen  and  genblemoTi  in  the  Midland  Counties  ci>naonCu<l 
to  become  patrons  of  (he  intondod  cxiiibition,  nnd  niAiiy  nf 
thr.ini  also  <ii>niTiiitlad  UiKUiKitlt-os  to  ii  linancial  gunmntee  :  nnd 
tliH  ]ii'i>jiiijt.  hifinjf  lliiii  Hcciirvd  against  Inss,  invilntiuns  wimxi 
iKSiiuil  to  all  lunnufactui-orM  of  uluctricnl  appli.\nci»  and  Vimlnid 
priiducts  to  send  iu  exhibita.  The  rvsull  wui  tliMt  the  wliule  of 
tlie  Hvoilublo  spitcQ  WHS  tjuickly  iippliod  fur  and  allotted,  and 
among  tbu  pnunisvd  oxhibiCs  weru  m^ny  nuvd  applications 
of  L'bK^I.riuity  to  iiidiutrial  pur|Mis«ii,  wliich  will  be  shown  in 
(jjn'ruiion. 

The  general  eihibit*  will  be  arranged  in  the  main  hall  and 
gnllcrios.  itnd  tho  gymniuuum  and  other  annexes  will  be  devuted 
^l  piirpmnm  which  arod(*scribod  li«liiw. 

Tha  gyinnaaiuni  in  boing  laid  (lut  ai  a  gunlon,  the  jMirlrrrm  of 
which  will  be  interaectwl  by  walks,  on  which  lounges  and 
arbours  for  the  conreoienai*  nnd  eam/ort  of  visitors  will  be 
plncod,  Mossn.  Vortegans  itrc  "plantini'"  the  gardens,  the 
clostgn  for  which  is  singularly  iirvlty.  VVitb  the  aid  of  the 
Moene  (Mintwr,  a  linn  backgrmind  nf  mouutjun  country  wrill  Ive 
obtained,  with  water  falling  -our  tbi!  vck*.  Tho  wiiter  will  b>i' 
real,  and  aftor  onuniing  over  n  bod  of  nickery  work  the  Btreaiii 
will  be  carried  under  n  rustic  bridge,  and  metinder  peacefully 
nniongthi'beils  of  I)owi.<ni  snd  shrubberies.  The  evening  con  icrts, 
which  urn  t,a  fnrin  ouu  of  llio  itiiisL  attractive  fvntunv  rif  the 
uxhibition,  will  hugii-en  iu  tbowi  ^nlens,  and  whun  ibv  sceno 
is  illuntinaled  by  powerful  electric  Ihiuiia  the  delusion  will  be  as 
complete  as  it  can  well  be  niAde.  ^^moking  will  1>e  perinilt«d 
ill  tho  giLr<ieri8.  and  n'frt'shmnnts  will  bo  served  in  the  ar1>onrs 
and  otmr  nwlinj(-p!a«iis.  Aniund  the  gal  tones  <>f  tltntcymn'wiiini 
thcrK  will  run  an  aerial  railway  oii  vrhat  is  known  auiong 
t'luDtriciiina  as  the  telpher  principle,  which  baa  been  for  ttto  drat 
lime  applied  to  recreation  of  this  kind.  A  locomotive  and  six 
c»n,  the  cars  somewhat  rwiemblingn  double  tedan  chair  in  fnnn, 
nnd  (wch  carrying  two  psssengors,  will  run  alnng  s  strung  wira, 
thu  motivii-iMiwur  lieing  oommunicAUxl  by  a  current  lhn>U|^h  thiu 
Vi-ire.  The  circuit  of  the  galleriea  will  occuny  about  a  mmute.'_ 
A*  the  engine  and  mrs  will  nm  at  a  level  of  leas  than 
2ft.  from  -the  floor  <if  tho  galleries,  (here  will  he  no  risk  of 
injury  to  the  paasennuni,  and  as  thn  inotiixi  of  the  svrial  railway 
will  cliHWIy  i-eaemhlt;  (bat  of  the  switchback,  the  riilu  will  no 
doubt  be  laraely  patmnised  by  the  viaitora.  The  motive  juiMer 
will  be  supplied  from  a  large  dynamo  in  the  machinery  bnll. 

In  another  part  of  the  hall  a  oKilmine  has  Iwen  ciaistnictcd 
on  tho  longwalt  syslvni.  nsailujilrd  in  Lho  St«ITonlitlnre  mining 
districts,  and  viaiton  to  the  uuno  wdl  lie  able  to  Kiln««a 
tliu  nietJiuda  of  working  cml  under  varioui  conditions, 
and  the  state  of  atTsiiv  which  londA  to  fnlls  and  Uw 
generation  and  evolution  of  gas.  Tiy  nuxilianical  (liivic«s 
tho  (losomit  will  npiniir  much  urentor  than  it  roallr  is. 
and  the  cars.  tolw.  and  waygoOH  which  will  be  emploveil  (»<i« 
been  kindly  lent  by  Uib  liarl  of  SUrtt««VwM>i  \.^vn».\wi.  Vrtv.^"***;*. 

wUieriea. 


Moun.  BurT0Uf[1iaB  und  Wiilt«  havu  socufmI  a  iKirtion  of  the 
MintXtt  raoiunx  out  nr  tht-  j^lcrr  ncnrrat  CViiibriiltjc-etrevt,  hiuI 
pU«ed  in  it  a  laricu  billiard  uMc.  <'it  which  cihibiliontrAiiica 
will  hv  pUjMl  by  cbntn|iii>i)  liillinni  plnycr*.  In  the  mviiio 
nnnextf  &  repraont«tii>ii  i>f  a  juiiific  hiu  l>c-«ii  VRwl«d.  upcratnl 
by  electrioMl  nppnntiu.  Birds,  rabbits,  Aiid  other  aninuin  will 
{WD  out  <»f  the  tnwn  anil  underwood  to  be  Hhot  nt,  and  retina 
l«  DO  that  at  ttjcnin  wlim  tho  oiachinery  briDgt  thern  cmra  more 
In  viow. 

Tho  lighting  of  the  Imll  hnn  Ttcmi  div'i<led  into  aectioni.  Aud 
entnutcu  to  ta«  loading  electric  llghtinK  ^nns.  timong  tliem  the 
Atiicli'-Atiitincnn  Brush  OtintpitMy,  Klwel|.Piirk«r.  IJniitwd 
{WolvurhsiR|it<iii).  Emcat  Scotl  and  On.  (NAwcnutlviin-Tynv), 
Tlio  Plaiiut  Klectric  Lifiht  Cani|iflHy  (Londmi).  MiMam, 
(i'AihUiu  (MidillunhmtiKh),  8hipi>oy  Hinthttni  (b)n«li'ii).  aud 
McNBn.ThMRi8<iiiatid  HniiniiindAmdnii).  Alltbevnriuua  luetUodH 
(it  li^fhtiiiKby  clocti-icity  « ill  thiin  lie  illiintrntcd.  The  motors  1f>r 
driviiiic  uiacliiiicry  fur  ihc  wurhiii;;  wuhiliit*  will  bo  Ntipplied  by 
Klwell-Pjirlier'«,  Mosara  Imuiiscli  nnd  Co..  Onimpl < ■<!  ninl  Co.. 
and  Mewii-a.  biMiii-c.  P«ri».  and  Rciitt  ;  th«  cni^inim  by  Mnuni. 
Ruahton  nimI  Prcict<ir  (tiincoln).  M«Mini.  Uobey  And  0". 
(lonMluX  aod  Mniwra,  (iraiinwtxHl  nnd  ltatl«y  (Lcols)  ;  nnd  LItn 
botlera  I9  Howre.  fiitllnway  nnd  Sniin.  of  Mane  hitter. 

Maaoni.  Cninipton  and  Hi.,  will  vxbiliit  an  ulic-trio  crane  at 
worti,  i»]|[)  Mifuini.  li^ini;,  WharUin.  iind  iKjwn  will  xhrtw  their 
pructiM  .if  wtMiiiK  Mibc»  by  i.!ei:iriLily,  wliirli  nIkhiIiI  jhuvli  very 
intci-vatin^  in  viMlon  fnnii  tho  Midland  Imiilwan)  dintrictf, 
Thf  lAH-dtt  '•{  ilm  Ailtiiiralty  liavo  cuntribiLtwl  ft  ii|>iH.-iHl  cxhibii 
ti(  WhitolicJid  t"r|>od'«!s.  utihniarino  iniiii-*,  diviny  bnnnla.  and 
all  lliv  «It!ttrii;  iippliancm  uimiit.-cl«d  witli  Uipivin  waifare  :  and 
the  CijriH)mti<iii  nf  Birmitiubam  have  Unit  fn.ni  (,ho  Art  Oallary 
aitd  MiiMtuin  a  dyiiainu,  which  in  bulievi^l  1..  hiiM-  Iwen  the  lirnl 
applied  to  tlit^  pmoaM  of  «]Qctn>-|>tatiii|,'.  Mi'unt.  Tiinior  ami 
Co.  will  exhibii  the  pruogawa  of  making  Htovl  i>uiia,  nnd  brciid. 
iiiakiiiK,  Bvrol making. and  may  "lln>r  indiiolrieH  will  Im  it\hibitfd 
in  iiperatiiin.  The  t^liMin-Swaii  ('(uniiaiiy  will  hiivi-  a  vttry 
attractive  slmw  uf  incandoaccnt  laiiiim.  rancin^  in  nixn  fnini  tlie 
minute  instruiii<-nt  impd  by  »nii;iHiim  (..r  L-naniiuBli'ihs  of  Uip 
throni  and  mimtb  l/t  laiiim  of  1.000  eundle  caiuioJty.  Tho  wbdo 
of  chcao  lamps  will  lai  lit  at  night,  and  will  mako  a  Imllant 
dia|ilny.  Mcmii.  Ituller,  .lidimum,  imd  Co.,  of  Diidloy,  havo 
orectfld  ■  ru|>nwi;ntjitinn  of  the  riKifii  i>f  linnncffi  <in  which  lo 
place  »  pictiirmiinit  lu-ran^nient  of  lel)i>ni|di  ixdce  on  whii'h 
to  oxhihit  tliu  inmilatora  which  arc  thuir  nimcwd  Minnnfai'turo. 

Ab  is  indicBlfid  alMivi',  tho  oxbibition  will  lie  itiietii'd  at  "iiii- 
o'clock  on  Thursday  noit  by  I.idy  Kmid.dph  ChiiHnll,  who 
will  be  aocoiji|wnicd  by  Vl'Tx]  Ra:ict..l|,li  <'hiiivhili,  Visciuint  and 
Lady  Curmm,  and  Sir  daiuea  and  Ijady  Hawyor.  Aliniit  ;t50 
invitations  h^w  iH-on  iasned  tu  an  iiifoniuil  limidiL-MU  in  l-ho 
gardens,  to  niei-t.  l<!iily  llandolph  ChiiivlHll  ht>innt  iii<?  oponiii^' 
t'vreinony.  nnd  aitioiiu  the  l»dio«and  ^eiirleiiii-ii  cxjn"'!.'!!  (<•  Imi 
]troM-nt  arc  Loi-J  inul  Ijidy  Aylnafonl.  Sir  Thomas  IW.Iuy,  and 
ihf  Sir  Walti;r  and  Lady  Fostur.  The  oin'iiinyeoifiiiony  will  bu 
of  briei  (luntt.ion.  and  «iibaei|UL*ntly  Ihu  iiiviUil  yiicstawili  uiaku 
tll«  fint  puhlio  timr  of  tlie  L'?ihibiiirin. 

Tho  proini>t«ra  bavo  mailn  the  exhibition  uidi.dy  known,  and 
Uusy  nUT  oti  u  lar^e  influx  of  viailom  fmni  dift'triula  outaiilu 
Biniiinghitni  nnd  ita  iminealiatM  xtirniinnliiiga,  A  rmnjj^Miunta 
have  been  made  with  all  the  railway  o<>rn[iani(i«  running  inio 
BirminKbani  U>  nin  frequent  eicuraioaa  al  fart*  wliieh  will 
indudu  adiuiaaion  tu  tli«  exhibition.  —  itii-mhioii'itu  fhufv 
(lazrilr. 


ELECTRIC  STREET  RAILWAYS. 

A  OOMTARISON  HETWKK.N    I'HK  STORAOB  IIATTEBY  AND 
niKECT    SYSTKMS. 

^V-">^*ultJ  ft/Ml  paij«  S7.) 

The  fiMr  of  obstruction  of  a  caiKlnifc  hjdirturinow  ianround- 
lowi.  Thu  slot  opcniiiK  of  tliv  coitduit  in  Init  |  of  an  inch 
vride,  aud  tho  body  of  llie  conduit  ia  in  all  tvuten  oonnectsd 
with  s«went,  and  )>nivided  with  proper  catcli-pil«  at  intermle. 
Tho  aniuunt  of  tikat«-rinl  which  can  in  any  uua  entur  n  con- 
duit in  very  amnll  and  readily  dinp(K>c<l  of.  Thia  ia  a  nmCtor  of 
actual  practicfd  e\pc'nence,  b.ith  with  eloctric  and  cable  con- 
diiila,  and  tliia  cxporimice  baa  pri>vud  that  tho  cleaning  of  a 
CL>nduit  ndda  practiudly  nothing  to  the  clonnin;{  of  tliv  rund- 
bod,  whii'h  tni»t  tw  done  in  any  oue. 

It  has  hv«a  apprahcnded  that  where  the  coiiduti  tmtLeni  ia 
uaod  a  whole  road  niigtht  bis  blocked  by  roaaun  of  a  break  at 
>«ui«  (luinl  in  tho  Lnv.  li  niiMt  be  rcmombcrod  that  an  electric 
syalcD)  ia  far  Ivaa  dependent  upon  ita  oonductors  than  a  citbte 
railway  ia  u|xin  ita  roiaj,  Thoro  ia  no  wear  and  t4iar  u|>on  tbo 
oonductor*.  Tb«;  are  llxed  lirmly  in  poaitjuu  in  a  uriudl  011- 
duit,  losa  liable  to  bnukaKo  than  the  niibt  ihemselvL-s^  and 
much  loss  liablo  to  intefrupCttiti  llian  the  invrhcjid  witus  ..f 
«}«ctric    It){bl  odmiMniM,   wliieh  liaio  hul  Itttlo  tjiitilde    (roiii 

uau  luid   condaoton    bt    whoUy    broken    through    at   wiy 
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point,  it  ia  tho  work  of  fcut  a  fsw  ninmenia  to  make  an ' 
electricid  uonnootion  arovmd  the  break,  which  will  permit 
tliii  juiKjuijjo  of  current  U>  the  rest  of  the  tine  ;  while,  as  in 
elticti'Lu  lighting  syHtema,  fvodin^-wires  may  also  be  introduced 
at  dilfet^nt  puinta  almiic  the  line,  10  that  a  break  in  tho  main 
line  ctjuld  not  interrupt  the  npentti'ui  of  th«  lino  la^ond  ths 
break. 

Dangur  from  the  conduit  ayatem  ia  wholly  out  of  the  question. 
Neither  nuui  nor  animal  can  by  any  accident  come  in  contact 
with  the  current,  which  is,  morrover,  of  such  low  potential  m 
to  be  perfeutly  hurmleaa. 

It  may  be  further  said  that  uacli  car  of  a  conduit  sy«t«m  ia  nO 
more  dependent  up^u  tho  conduit  than  a  Htora^  battory  oar  it 
upiin  the  rails.  The  contact  device  Icadinn  into  tlie  condnit 
thi-iiiiKh  Ihc  slot  is  readily  withdrawn  al  .^ny  paint  along  the 
liiiK,  leavinK  nothing  behind.  The  desirability  of  having  a  ear 
nil] I-  t-i  travel  over  othrr  track!!  than  thone  im  which  it  iiomtally 
nniM  is  not  a  matter  of  practical  imporlAiLce  ;  in  9fi  caaee  nut 
of  100  A  street  car  baa  a  ilefmito  route. 

Whcix.-  raada  are  ali'eady  laid,  eonduttn  can  be  added  to  them 
without  chango  in  the  rnila,  aa  the  motor  attached  to  the  c«r 
adils  but  litUc  weight  to  the  limd  to  be  borne,  while  in  a 
alontve  1aitt«ry  cartho  immetiao  weight  must  inevitably  necea- 
sllatc  the  com]d(-lu  rccoiiatniutiini  of  the  Diad-bod. 

The  ipiuatiun  of  Inictive  wri(;ht  isauolher  imn^iiijiry  lUfficulty 
nft«n  brituuht  u[)  a'^/iinat  the  Uiruet  ayMtein.  nnd  which  Hit)  groat 
weight  of  the  stoni;,'o  1)attory  is  claiuied  to  overoiiic.  luDorance 
nf  the  principle  involved,  and  the  fact  that  many  people,  when 
diicumuii!  *'tnM;ti»n."  have  in  mind  a  luoomolive  adapted  to 
dniH  a  long  train,  occaaton  thia  error,  The  iKmt  answer  to  the 
objection  is  that  a  l.-true  nunibi,*r  of  ideftne  car*  are  in  aucooM- 
fii]  uiieration  daily  in  this  oonntry,  union  'ho  din<cl  Kyateui  on 
ruada  where  the  worst  of  ^^dos  mid  cunes  are  enooiintorwcl.        M 

W'v  now  come  more  definitely  to  the  cijin[inntlive  oost  of  thfi  I 
itturaKu  liatlvry  and  the  direct  nystems.  It  is  to  be  borne  in 
tiiiud  ia  tliK  fot|imiti|i  li^in.-x  That  the  direct  system  ia  alresdy 
a  practical  aiicceiia,  and  rttliablo  atatoiiieiita  and  Sgnros  can  w 
given  in  regard  to  it.  With  tho  stiirafju  linttory,  mt  tfae  nthvr 
liand,  it  ia  iieceasaiy  to  take  Che  statonienU  which  lu  anthu- 
aiiiatic  {irritnotera  make.  It  has  never  been  in  practical  UM 
except  For  apecidativo  purposes,  nnd  oxoot  details  have  been 
carefully  guarded.  Tho  ligiiree  in  regard  to  it  hsra,  moreover, 
been  ^troiisly  tamjtered  with. 

It  will  be  readily  teen  that  in  a  Kloniui^  butlory  tair,  rcx{uiring 
several  tona  of  butt«rieK  for  ita  in-npiiUioii,  then!  muat  bo  an 
additional  weicbt.  in  the  motor  ana  a  sti-nnger  uonut ruction  uf  cu". 
In  fact,  for  (hiM  roiuon.  as  well  as  from  diftiuully  in  regulation, 
two  Rioliira  ant  nmtl  njKiii  oxory  car.  Such  a  ear,  gotten  up 
for  exhibition  puriNiMia,  and  now  iiiaking  nocajrional  trips  in 
Mew  York  eity,  ia  acknowltMluixt  to  have  a  woijjbl  of  six  and 
ono-lialf  ton*,  or  13,0001b.  A  correa|ji>ndingcar,  oijiiipfwl  for 
iltu  diroct  system,  weighs  6.6001b.,  ur  about  halt  aa  much. 
Tliiii  miiana  tliat  tlw  ail'litiuiml  weight  ithme  iu  a  storage  battery 
car  nucow)itMt«s  at  tliu  euntnd  abition  twice  tlie  dynamo  ana 
engine  plant,  and  th.it  twice  roi  nuieli  |K>a'er  must  b«  paid  fur 
daily  for  eitch  car.  Nor  ia  thia  ruitnlt  niatorinlly  altorwl  when 
tlif  Kverago  load  which  may  be  exj^cttnl  ia  added.  In  Boatnn 
(1886)  the  ar»ra((«  load  nor  cur  mile  was  t«n  paaaongen,  ta 
ftbaut  1.4001b.  Addnig  thia  weight  to  each  of  the  two  figtircs 
ytven  above,  we  have  S.OOOlb.  for  the  <lirect^Weni  car,  and 
14.4001b.  for  the  atoMjie  balttiry  car. 

To  thia  dilferenco  in  coat  for  cvntjwI-ittAUoii  plant,  and  in 
running  exjwnwH  occaeiuiied  by  the  differoniM)  in  weight  tu  tjo 
moved,  muat  bn  nddi^l,  moruover,  the  loaa  in  tlie  com'enrion  of 
the  etieryy  through  thu  battery.  In  the  direct  system  the 
I  linen t  pioisea  dlreclly  fmm  the  dynamos  t..  tlw  motora  ou  tha 
uai'K.  In  the  atonic  aystitin  tho  current  uliargas  tho  bsUeiy. 
nnd  thiti  Inittvry  ia  in  turn  discharged  initt  thu  inoUm.  Cpnn 
the  li>as  thiiH  imfjided  no  reliable  ti;;urea  havu  twcu  (^van. 
It  iH  adniitlvd,  lintvever.  to  be  iiluiut  35  par  cent.  AjeainiC 
tliese  kissea  of  Ilm  sUiragv  ayaltno  aro  to  bo  plaeed  the 
lowt  in  tho  direct  nyKtcm,  wbi^'li  uriKiiea  fmin  the  pn»- 
■Mge  of  the  cvrrunt  fiv^m  tht'  main  dynamo  thMii^'h  tho 
couduetoi-s  on  iu  way  to  the  motors,  awl  alau  fr«iin 
tho  lealtH^u  'if  tlir  onductors  iliemaelvoa.  The  latter 
element  is  hh  kiuuII  tlial  it  may  be  nogloctod  entirely.  Tlie 
c>iianmption  of  enviiiy  in  thu  vondiicUim  ia  al»o  veiy  amall— 
leu*  than  5  per  cent.  -  and  by  incrcuaiug  Uie  aiiie  of  tho  oon- 
[tiiolon  il  may  he  Tcduood  much  bulow  that  tii;uro.  But,  In 
:iuy  cane,  lifyniiil  piHwibiliiy  of  denial,  tho  openitiug C)i|>onaca i.f 
It  at* >i-ayo  battery  cnr  for  imwur  al-nie  must  be  at  leaaC  aiib- 
HtJUitinlly  double  those  ofa  dintt  «y«te»n  car. 

In  the  UKe  of  a  sti)nLr[e  bnttory  plniit  thvie  nrv  tatvenJ  iloma 
i>f  exppnatt  yet  to  be  a<1deil  nhich  il  ia  aouiewlutt  dttbeull  to 
Htale  tn  tignrva,  an  no  reliable  datit  have  yet  been  obtained  fMui 
the  limited  ex|a:rimcnta  tlius  far  mtu\i<.  Il  n  evident  that 
nevenil  I'ina  of  batlerioa  must  lie  lifliul  into  and  out  of  uacli  car 
two  or  three  l-imos  day,  and  aooUKiduntble  force  of  men  miial 
be  k«]it  for  this  purpoae.  There  are  at  least  10  pbileii  in  uach 
Hocumulator  'if  the  type  most  pn>mincntly  befuro  the  public  - 
in  tho  oar  menliouod  alx've,  L20  Hccuinnlatoni  are  used.  The  ~ 
niual  lie.  tlwrefow.  un  every  .-ar,   2,280   lMtt«ry  platea.      It^ 
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pncticQ  tliMfl  plates  miul  b«  CArofull;  itifl|wcti.Hl  iit  fvory 
chargiiijj,  llin  EtHctn  iniiti>ri;il  ti]M>ii  tliacii  bni^ici)  nil',  (![|[iiii.icti«nH 
t«cted,  sliit  hU  doiilitftil  [itulct  ri;i>i<>vi!il  urul  hijiIik^i^iI  liy  'it.lioni, 
Thii  ;pR)oeu  must  »Ui>  leiiuira  n.  large  iiunibvr  •){  meii.  TIiu 
otuu]giiig  of  the  bfttteries  inuat  be  done  uiiilev  c«reful  electriwtl 
■BMrrision. 

TIm  denrwintion  of  thi<  iMttt'ries  ia  confi'iMxlly  very  grvnt : 
tS,5O0  milot  Km  oHidrUty  ({ivpii  m  tlm  lifn  of  n  unttorj' |iInbo. 
Now,  fur  nil  fltwtric  uiir,  100  iiiiloii  poi-  ilny  U  rioL  an  tixcoiwivv 
Diilaaifo,  ao  thnt  ilio  iMttar}'  maK  bu  roiiowed  wholly  or  in  jurt 
ereiy  12S  days,  or  throe  times  per  yaar-a  depre«iation  of  200 
.per  oenU  u  lenat. 

AJl  of  ehesi?  oiimbino  t<>  mnku  the  mniiiiig  i<xp(>nHiH  uf  th« 
ing*  battCTy  systcvn  innny  timiinns  grtuit  iw  Diubu  i>f  th^direct 
■Mm. 

Tho  6nit  eoat  uf  n  conduii  synicin  dopeiida  upon  tho  relation 
between  tha  leogth  of  lino  and  the  iiunibor  uf  cam  run.  Tiikitifj 
a  well-known  road  in  Boaton,  which   h«a  700  cars  iind  70  iiiilios 
tnrk,  wti  huve  t«u  <iars  to  the  inik* — a  fair  avenigi!  for  the 
ill  our  Inrgo  citieH.    A  conduit  witli  corKhicton  ciiKtanli'nit 
par  inilv,  r.r  Z.OOOdoIii.  jicr  car.     In  n  <'oTiimriiuin, 
uf  tha  cuiiduit  jivr  uiir  luuot  l>t-  Imluriuud  >i(j)iinKt  tliu 

Itiu  Kturagc  hatt«ry  nor  civr.     TakiiiK  tho  [inuoliatnf  ouo 

the  |in>mmont  itnra^o  Dattory  miniixiiiioB  aa  iaiiied  in  .Iiin. , 
'~    U  appeara  thai  nociiinuIat'irB  of  tho  "  ala.ndant  *'  ty\w, 
ntitiai  ovar  10,  cwit   l3<)'iU.   enrli.     If  the  120  aovmnii 
carriod    by   tho   cnr  ii'>w    ruiiiiitjg    in    Now    Yi>rk    city 
thia  tyjio,  one  Hut  (toalu  1,&60<1<>1h.  ;  lukil,  tut  »l  luiuit  twn 
»  ncc<«aary,  Uiu  totnl  biittoiy  cost  fur  it  «ip  woukl  hv 
Taut  3,120(1<>U.     According'  tn  thi;  jiricL'-liat   iibovo  <{ttot«d, 
a^'.'Hinulat-i'ra  of  the  said  "atanditrd"  typv,  ci«tiii(;  13(1>i1h. 
ih,  and  weighins  38lb.  each,  wilt  mily  ^^ivu  5  h,|>.   for  eight 
inira,  a  voiy  tnodaratn  avonuu  [lounr  fur  ti  cnr  wuiffhnig  6g 
It  in,  thorcfitrp,  i)r(>hahki  tlint  wlu-rit   120  aoouiimW'im 
iiily  •r*  tiM'd,  thoy  aro  <i(  tlii^  kind  kniiwn  ixa  "  'ty\iv  K,"  whidi 
:(  IBdula.  cauh,  or  2,280d<jU.   p^r  not  nf  120,  4.660>lols.  for 
o  aeta.     (Tha  weif^ht  and  price  in  miiuttitioM  of  "Tyne  K" 
n<.>t  ;;ivon.)     Wero  th«    "alundiinl"   t^-jti'    uinpt'iyod.    tho 
pight  ]H>r  sot  would  nr<coNAHiily  ho  &,1201h.,  thti  c<Mt   poi' M.-t 
OSMi'la.,  and  f'>r  twn  naU  4,Lb0do)i. 

Tlic*'^  fignr>>ik  arc  Ut  bo  hnliiiicoii  a^ainet  Ulo  ouit  of  conduit, 
Jiich  U  2,000dola.  par  <dm: 

Wbero  au  olovatMl  syHtoni  of  t'lectiioiil  cmik  lite  ton  I'liii  ho 
ploj«d,  tho  coniparisoii  ia  vastly  nioi-u  untnvoumhlo  to  tho 
t«ry.  aa  tho  oat  of  tlia  hoat  ovorhond  lino  ia  aboat  one-tenth 
i«  ooat  ftf  conduit. 
It  ntnit  bo  notud  tlutt  in  the  above  cMlcuIation  tho  coit  of 
atrcitgth«nin^  mid  atitTenini*  the  car  to  carry  fri'Ri  two  to  tliroc 
addad  woiijht  aiid  of  the  oiCm  niutor  nomlod  ti>  iiiovo  Hint 
jht  an  not  oonsidorod.  Tliern  ia,  mfjmovop,  to  ho  chatvod 
list  tho  hattory  HTHtoin  tho  Inct  that  a  uuiitiul  Etnlioii  of  at 
t  twico  tho  capacity  in  lOMi-aaai-y.  N<>t  'miy  iiiust  thori3  bo 
ic«  thv  oiwino  p>iw6r  and  twice  tho  dynnino  [uiwer,  but  111 u 
a  oocupierl  by  the  cart  :uid  hutberj-  miixt  hIho  ho  douhlo, 
tJieru  muHt  hu  for  citoh  car  a  «^co  buth  fur  I'ladin^  mid 
ing  tho  kiltory.  'E'liia  douhhnjf  up  of  boiler,  online, 
if>,  and  Hbtra^c  csiwcity  in  of  it|>oml  imiiortancu  whom  tho 
utntt  Rtiition  tH  locitti-d  U|>un  city  property. 
A  Ator-.igu  tuittory  ia  formod  by  placiii|[  two  thiti  iiiuUdlic 
:»l(M,  i-->Al«<t  with  >i  low  Kxida  of  Ii>id.  in  n  cell  uf  diluted  aul 
lurir  Hcid.  Thin  luiltory  in  charged  hy  pMNinu  an  olcotric  cur- 
at through  it,  which  dwoinfxHica  the  aoidulatod  wator  iiilo 
:i)  Mid  hj'dr<>^c)i.  ThoBO  UHiica  attack  tho  twr)  |>1atoB 
itivoly,  rdiluoin^  ono  to  iiietHllic  liMid,  and  r»iHiii){thoothor 
higher  oxide  -f  loud.  When  in  thi«  cj.hditioii,  the  iwo 
platMi  oorroapotul  to  Ihii  xinu  and  tnrhon  ^dcmonts  of  u  primary 
Mttecy  Mid  have  ao  K.  M.F.  of  lonio  two  volta  hbtwooii  them. 
vuiTMit  >■  Ihvii  j(ivoii  out,  which  tonliniif*  until  llio  phUos 
turn  to  thuii'  ori^imd  condition,  and  niuut  be  ii{faiii  rfchar^od. 
o  Bt<  ra^  bfttti.ry  has.  Uierofori',  all  thii  iit'll- known 
««-nt-etiii.-iii-o«  which  ]H>rtAiii  to  thu  priinitty  hattory,  and  !iny- 
10  wh"  h'w  doalt  with  tiKm>{l<'  tiriiiiary  bcittory  am  well  inm({int' 
■1  dilhcidtiini  ittlctidniit  u]>i-ii  tht.-  tnak  of  ciirrying  lomo  1,200 
thtut  (thcro  ui'v  2.280  or  uioro  platoH  in  120  acaniiiil«t<ini) 
a  Rtroet  cvkr,  takint;  thoni  in  Kiid  out  nuvcral  tiuioa  a 
y.  Tho  rivpid  dotoi-iomtiun  of  the  luittury  nnu>a  from 
(.-'•nHtHiii  oxidatiiiii  and  dcoxidiiation  which  take*  place  : 
0  IxuM!  plolo,  wliith  Bupporta  tho  active  niatorinl  (the 
ovidt)  of  k-od),  i»  •[oioklyattaokod  by  tho  iianocnt  oxygon— ftold 
and  pUtinnnk  huinj;  tho  only  nietali"  which  will  withalanJ  it,  Thu 
<ii»lA(it  ('hiui};e  in  iho  cheniicnl  uti-in^t uro  caiuca  tho  1>aae  plalo 
litaciHiti-i^of  osido  to  cvpand  unequally,  ao  that  Iho  tatlor 
jukty  loojuUK-d  and  drupa  olF.  or,  worao  alill,  hnvkh'a  out- 
until  it  t..uchc9  tho  opposiito  plate,  thereby  ahrirt-drouiiing 
irirtinlo  acotiniuUf  >r.  It  is  thon  at  oncxi  nniiitl  hy  tho  huavy 
rront  jHuwiing  tlmai^li  it,  Again,  frimi  tho  j-rottonoc  uf  siil- 
aoid  in  thi-  lutlory  a  aulphato  >>f  luiid  ufomioduutho 
which  ill  H  noil  conductor  uf  oloctricity,  aiitt  gnulualty 
each  pUto,  thoroby  dcatr<iyinK  ita  itMifuhiUNi. 
TIUMO  arc  tho  main  diKoultin*  inhoruiit  in  tho  stonmo 
t»ry.  Suliatantially,  no  progroa*  hat  lioeii  luade  in  over- 
imisK  theu,  and  it  aoama  vary  likely  that  thu  storage  battery 


will  tak«  iu  plaod  bcaide  the  primary  battery  aa  a  ganarator  of 
oleotricity  having  n  useful  but  very  Hmitod  field.  There 
aauina  tJi  Itit,  in  fact,  no  pri>codent  in  mechnnica  lor  the  pr&otioal 
goneratirin  of  iHrgo  utnouuU  of  eiiertjy  from  tho  ahi'inioal  com- 
bination  of  acid*  and  inutjiU  huoIi  lut  takni  phico  in  lioth  forum 
of  battery. 


COMPANIES'  MEETINGS. 


EXETEB  ELECTRIC  UGHT  COMPANY. 

The  lirat  stiniinl  fi^ncial  nuinliiiK  ol  i.ho  Dimittori  nf  tliU  Campnny 
ban  lit«n  held  *t  thn  AUmnA'iiiii,  Ttrtdrniti-cin'ii.*.  EtPlcT.  Tha  diair 
win  ncdipii-il  Ihj  Mr.  W,  II.  Kill*  [diairmou  of  nirooior*).  lud  thL'ro 
wcic  b1*o  prment  Altsua  h.  J.  KcnuiLWar,  11.  G.  Mauluf(ham 
(Manning  Dimolor),  C.  J.  H.  Hand«r«,  K.  K.  llraiid,  K.  P.  Itiahopi 
J,  Kiiill  (auditor),  and  H,  W.  jlichrlmor*  (■mtniuryj. 

Th«  CbatrowB.  in  niovinf;  tho  tiloptinn  of  lh«<  njioi't.  which  tuu 
alretdy  been  |iuh]i«hed,  mIiI  theymu«t  dlfeel  e^cacdiuKly  glad,  anar 
the  diffiddtloa  they  had  iruii«  tlnuui-h.  to  find  iliac  the  Company  had 
bit'ii  so  Will  and  sucunahilly  tmtahliiiliud.  Tlmt  it  would  be  (qoom^uI 
iu  ovwry  n,'»j>#ol  lie  h»d  not  the  »liKhtMt  dciiU  ;  but  what  li«  ehould 
paitivufdrly  like  to  cull  atttfiitiau  to  was  thv  ■la^irability  of  tli« 
vMtal>'i9liiiioiitof  siic'li  rompatil«ii  In  ri!l'«ri>nM  to  health.  liiUwaas 
tnailvr.  tio  duuhl,  III  thu  grcatml  iui|H>rl.-ini!e.  ami  Ihey  kin-w  lerl'uiiily 
u'it||  that  riiDiijii  litEhlod  hy  nil.  uiiilloa,  and  K»it,  ind  not  |mi|Hirly 
vD  lit  ita  toil.  iiiiiAt  III-  injiirioiin  lu  lu-nlth.  That  bcint;  tlio  eatn,  bu  wu 
Hdii.'  tlicy  woidd  all  join  willi  Idiii  in  hi-artfi-lt  vtimrnntinn  at  the 
Coiiiiiaiij  beinj;  fuirly,  and  hi;  nim-i'icly  liu'liov^d  lirmly,  witnliliiihcil  in 
Ilio  city  nf  Kxot.'r.  fhi'ir  jirtMpftRtu  w>--r«  of  the  Tcry  bunt.  Tlioy  liail 
aliiindy  bail  riinny  arc  lighta  ■[■jiliud  tor,  ami  at  IranC  1,000  iiicaii- 
ilpM'oni  lainpt  for  inturnal  iim.  Thia.  bownmr,  waa  nothing  a* 
comiiarrd  with  what  tlivy  Bx|ir«lu-1  to  enl ;  in  fact,  aintw  the  report 
wu  [iiiMiflLird  ihuy  lia<l  fis<l  a  jjreat  iianiTiorof  urdoni  for  lainpt  hauilu 
thuDi!  icIvti-Dd  to  ill  ibu  rijiurL,  U  sraa  only  \  (jncatton  of  ^'auitftl.  He 
Uidiovwl  tlu'j  bswl  aot  m  iiiniiy  ord»i>  for  lanipn  an  Ihoy  cniilil«xou»le, 
.iiiil  it  waA  dcHiranl-v  that  >ibBrf1>alder)i  slioiiM  aiiiiUt  in  obtaining 
nior»  captlat.  and  iu  ludiiclnj*  tlu'li'  fricmlH  and  llin  piihlii.i  tn  Join  ttio 
Uoiiitiaiiy.  flu  lieliev-nl  tbiiday  iivoubl  cuioc  wluii  every  hotinoliatd 
would  lie  dnirciii*  of  Imriiig  the  ulectdu  li^bt  ainl  «o  gvi  lid  of  ihe 
hi'rrihli-  niiituiiir.i'  of  laimiti^;  oil  and  ku  in  liviui;  luuuu.  It  was  tha 
intaiitioii  of  ihc  llirwtoni  to  iviiiu  a  frcah  oircillai  asking  I'vojdu  to 
Join,  »'i  that  villi  luarii  irajiilal  lhi>y  laight  havo  tlii>  niMina  of  ftxttiid- 
ing  tho  "Uiiply  of  light,  IJb  wuiild  i-oii  lid  cully  amwal  to  tlw  puliliL'  to 
do  KO,  cviiti  tbrir  Trifiidi  iii  thn  gaa  i-nmiMuy,  fur  the  latLvr  might  with 
advafttago  tskcKbarvn  in  [he  Ktcvtrir  Lijikt  Coiujiany.  He  iliil  ncit 
chink  forn  nininonl  ihat  the  rlpotno  Huht  waa  icoing  to  iiijun-  the 
dividondH  ofthetiM  Coitipan.v.  No  bvliovcd  tlKTu  was  lutih  a  &eU[ 
lor  Ihi.'  iiKU  of  ga>,  KM  wnll  Of  oloi'Uicity,  tlial  the  moio  tlic  i^lef^lrio 
li^lil  wan  nsf-d  tli>>  niorp  would  lie  tlm  dciiiiixl  fur  gui.  Aa  yoan 
wdiii  on  tht'  cry  would  Ixi  for  "  inon  light,"  and  inalnut  of  uaiiu; 
luacn.  gaacoiiiiaiiiB)  aa  well  aa  th<^iniHilv»i  would  bo  gsiuer*.  tie 
iiiialvd  that  Ilic  Bharclioldun^  and  tho  I'lihlic  wdiiM  trApniid  in  uich  a 
inainier  uH  to  ciialilc  thu  Couinaiiy  to  kiii']>ly  the  targe  field  hcfoio 
llifiii  — iiniiioly,  not  only  thu  Iiuiim-h  in  tbe  City,  hut  thoev  iu  lli« 
Miliiirbi  and  tnr  tturroundiiig  diiitrirtn. 

Hr.  HaaalBtluuD  srrondod.  He  einloml  tho  roinarki  of  the 
CInLiriiiiiii  <Jti  iliv  ipit-niion  of  tho  i^lwtiio  light  in  relation  tn  health. 
Tlir  i^lnji-JL-  liijlit  *»h  uiTrciiinly  worth  ooiisMOmbly  more  than  tltlivr 
eaitdlo,  oil,  or  gut,  and  llic  prii-a  at  iviiich  thoy  propiMud  to  supply  it 
would,  ho  thought,  oouiptie  »i'ry  favoiiml'ly  with  ttiat  of  otlifr 
il|iittiiiiati'>TiK.  lie  nUu  AgK-ed  with  ilio  Chairman  that  there  wa« 
|>lrnl7  nf  ronm  for  1>oth  th<>  Kttslrio  Liglit  and  Ga<i  Cetiipanin*,  In 
pioiif  of  which  h<^  iustaiiL-ivl  Taiiniuii.  whera  the  electiio  light  waa 
lutroduciiil  Tiuryiart  ajte.  and  whuTv.  Uiatoad  of  l^juriiig  too  Oaa 
Ooni^ny.  it  hwl  rrtnlnt  a  demand  for  bottor  gaa  Ughtliig,  and 
more  ol  it.  Thv  result  wwii  thnt  mucv  tlie  introductien  of  tlio 
clvetrit  light  tlio  <•<«  l-tninuiny  bail  auld  iiiorr  giva  than  at  any  »i« 
vioiu.  {MiHol  daring  Ibeir  Exiatfii-e,  and  at  the  prnect  time 
Olio  nf  the  nhanheldeni  of  the  f,-ni.  cuuiiwiiy  thi-r«  was  a  Director  of 
the  Elootrio  Light  Omipauy-  H«  "'an  ipUta  <.i>iilulou(  tlul  the 
uuiiccotaary  alarm  that  wu  fiint  hill  in  Gictiir  would  provr  groiuul- 
Icsa.  There  wae  no  inoiv  elianca  o(  tliv  ulevtriu  light  demg  away  with 
X<ui  thiui  of  the  xluAui  tugioc  doiog  away  with  hoRw.  With  rogaril 
to  Mill  ]>riei',  with  lti>'  n\oc|>lioui  ofTaunLou  and  lUth,  thn  elocCrio 
light  would  Ui  xtipjiliiHl  in  Ktater  »t  n  lower  |ii'iiv  tliaii  iu  any  ottiar 
ulty  in  the  Kiuj^loiii ;  nuil,  to  foi  aa  hb  knmi  iedKe  wvul,  tuwur  tlian 
on  tliu  Coiiliticnt  or  America,  In  London  ihr  pruos  nvprajtril,  he 
believed.  alioUL  lOO  IN'r  trinl.  luitiv  thau  th"  linoo  thi^y  (tlm  li\oter 
(.'onioaigyjdiargvd.whiUl.takiUK  llio  j.rvriuc«»,Eafltl>oii[n*, Brighton' 
and  Uaalingti  arrrai^od  200  \iet  oi'iil.  lucre  than  thev  wore  cbuging  at 
Kxetcr.  They  liad  ntartoil  ill  Gxetor  on  a  totally  diircrciit  fooling  to 
thi;  i|>u.-ulative  cauii^niM  which  htil  Iw*!!  twIabliabiMl  in  tntiin  plaivs, 
U  wan  alartod  with  a  «»iii|iaialivciy  Htnall  caiiital,  width  thry  hoiml 
Kiadiially  to  Uiuvaen  aa  iliu  liii>iUK'tn  cattiidto.  llo  tliouglu  Ch«y  liail 
a  very  brtglit  futiiitt  bvfuri  tlitiii.  Th^y  were  prograsaiiw  *r,  rai>idly 
with  tlieir  work  as  nomible,  .inil  bi>  hoiiol  that  Mforo  tha  wintci  oom- 
nii-iieul  th«y  wotild  Im  able  to  si:i.|>ly  the  light  at  a  prioa  wliioh  would 
cniiiiiiund  ilwlf  to  tJie  general  imldiir. 

The  rv]*.!  wa-i  intaiiiiiiuiuly  adoptoL 

Tlir  Sooretarjr  poititeii  oiii  that  while  the  Coiutiauy  would  priyve  • 
liFtielil  Ui  ihc  I'iiy  on  the  Kura  uf  liualtli.  It  would  sl>o  he  a  hiiancial 
aiieouDi,  and  iiay  iiilwtiuitial  dividenda. 

Mr.  MaaaiBjteBt  adilvd  Uktt  in  llie  cane  »f  ihi'  Taonton  Om- 
l>aiiy  a  ahara  had  iww  [laiaod  hau>b  at  Ion  than  par,  and  at  the 
l>townt  Itnie   tliey   wtn  rapidly  oUoaglng    handa  at.  &   ^^  >mii\~ 
pteinfuin. 
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'  On  the  motign  of  Ut.  XnlU,  ,srroiii1«(l  by  Mr.  Slstaap,  n  vat«  oT 
-QmikB  WH  HCffrdvd  the  oh-irnuiQ  of  Dircctom. 

L  liniilftr  <!«4upliro«nt  baring  licon  ]>ai<l  Mv.  MawUi^iaia  and  I  Itn 
MCTvtury,  the  ncetinj!  tcnniiuUKJ. 


Eastern  telegraph  company. 

TKe  thirty  foiH'lh  !i iilfyi'm-l j-  ofliriiUT  gtiinrvi  iini;tin((  of  lh« 
E«iiti.->D  Tck^nhh  Corniuny,  l^iiiiitn.!,  waj  hiU  en  Tliiirirctay  in  Inat 
«*i'lt.  at  maArsUt  Hmim.  Olil  BlNiail-stniiif,  Sir  Jnhti  Prri'jor 
jireaiilii.ii;. 

Til''  diatrmaii  3>ln>l''dl  that  itir  roveune  nfieWnl  from  niFSMj{r« 
ituriiic  ilin  h»ir-y«Brcit<lcil  MAn;h31  lut  nwt  £358,791,  or  £83.647 
niort  ib*n  tlio  (unoaial  nocivol  in  ibo  Mm«  period  ot  1B98.  ALitut 
two-tliirila  of  tli«  ni('rr<u«  aiMin  from  lh«ir  8outli  Afridan  lintfii:  and 
ttiroii;i>i  [wlitiral  liistiirbsnrci.  «t  Ziin*iliftr.  Iti  oonfert  wiih  the 
E*ilern  And  Smith  Afm-aii  Ci<iii[iuuy  [lii>y  Im-I  (>rpirjutd  &  i^nnifiloto 
Avttciii  of  teleerai)hj  UAU  ultemaUvi!  system  fnmi  Dm  (-'*!*  on  tin.- 
Wo.1  CfUC  T]i«  KTOWtli  of  Ltsffiu  nrfcrrwl  to  liail  cialilcl  tho 
Bwtcrn  and  Soulli  African  Ooiiipaiir  lopny  alui'si^ij  iriiTi^(u«Mi(inits. 
TlittsharM  «r  tHitt  company  vrem  all  tut  ••nlirply  licM  l>y  Hip  KiinUni 
Cniniatiy,  and  lh«irroven«e  aocounl  uliowo.i  t!i»t  tlu-y  hn.l  roo>ivi-,I  « 
Mnrii  on  tlieir  itivcitmciit  lit  lliut  cnmiinny  al  £7d.b&0,  K^iniLL 
£31.200  in  Ibe  ootnuiwiDiluifl  p"'^"*'  **^  '"^  piu'ii"*  yrxr,  Ttivir 
^<]iiuii  ttatlir,  wliicli  had  lireti  Ktrnilily  tlpcliiiiiij;  foi  Kiint  ytim, 
•li-wril  an  incrraMi  for  tliv  pifrt  six  montliK.  Thr  tmlUn  tratVc 
aloiio  oAhibito>l  a  nulNrtantiil  tlri^r-atv.  Tlij*  tallmg  oil',  wliicli 
aiiianiitfU  to  £S,{iSO  in  tho  pa«t  hnlf-ysikr,  wau  'ii^attic);  Ihvir  u'lioiin 
att«nli<iit.  Thuir  dividend  fnini  iIip  lilank  Si>a  fcltgrapli  C'nmiiiny 
«-ai  ihn  aatiic,  tiiit  on  Ihrir  iiivmlRii'nt  in  tho  Dinul  Sjiamtih  'iVli-- 
Xraih  Camiuitiy  tlioy  hiul  locnivfil  £184  lets.  Ilie  )^i)«i  r«v«iiiiK 
fioiii  all  Hdurcrji  loT  the  )in)f'Tcai-  haiX  Ijt'Cij  £436,922.  m 
£7&,236nt<>Tr  HiBD  in  th'>car[<:«['ouJiir|t  tM-riml  uF  18B8.  Tlic  toUl 
wo'kinjj  nipriiiiiui  fur  tlt»  hi^lr-yi-aT  Fiml  litru  £93,448,  or  £5,214 
Iiinrn.  TIji-  incpriwi'  o!  £5.769  iu  Ihn  wi'ikin^  evpciiic*  *l  ilalioun 
nun  (iwiiig  in  ({iTflt  mcuuiire  lu  llio  mif-TiiMilalfoti  lii  ihd  ii'tmljtT  'if 
111!  Ir  (oieiRD  »tJtirtlii»iii:ti  till.'  oiwulUK  ul  Ihi^  lrijitli>alP  uit>|i^  riuiii 
I\irllii.'iii'uow,  LlslioD.  (liliraltar.  niul  Midu.  ilii4  ibu  i-iimiioti  tu 
Zatilv.  vn  whicli  tbo  liujiU-i  ryult'ni  n-a-i  workf^il.  ami  lo  tlir  miiTtiinK  of 
tliv  ilstinn  tl  CiuJik,  tlrry  liavii');  |nit  thu  Utter  jilncs  iii  talograpLic 
c«n  I  mils  illation  with  Villn  Krai  nixl  Giliiallar.  It  liwt  aUo  ln'-rii 
neoraMry  tA  aueiiiviit  tlicir  htatf  at  olb^r  ilaliorui,  ati<t  tn  meet  tlin 
«K[i\ireiLipnl«  of  tliu  Iridic  tliey  Iiji4  frmml  it  iicc'ssiiry  to  mJ'I  t'l  thi- 
aetitliiuimlation  of  atvurul  i>r  thtir  ■Uliom,  Tim  ri>|iiijni  to  rnhl™  in 
tlif  iMtsix  iiir>iit1iiihiiilriuit£4&,66&. or  £10.253  ni'.rc  ih^ii  iii  tlir  xiinin 
ptri"'l  of  18S8.  rh«  txpctivct  of  Kvc  ahiii  vtn  inrl<idi<d  in  tlta  lialT 
yea*  imdrr  rttiew  (a^iixt  four  in  th«  eoirf.-ijwnilinn  linlf  iif  llie  f-rt- 
fioiiK  j^ear),  u  well  IS  tht  coit  al  SOSknAU  of  Miblf  nir.I  on  rturiiirn 
Liiil  rcnnwali.  'I'lio  lotal  inrii^wir  iti  thii  n>vpnnr<  hai)  tnialilpil 
lh<m  U>  iiivrt  thi-  ailuiltniial  Pijifnitiu  iiifnirml  dndii.1,'  thn  Imlf 
ycAr  and  ta  \iny  an  rxCra  )  imr  cent,  hnniia  nn  tlic  ofilinury 
(liaivc,  iiidnitinif  the  20,000  od-liiional  »\iaiw  iniuihI  to  riiaulv  tiniu 
to  Idkf  up  a  till*'  niinilici  of  onliiiary  itharw  ol  Ibv  Hast-ni  and 
South  Afiican  Cam|iai)y.  Th«y  h*<l  pknnl  £I1Q,000  to  tlm 
l^iwal  rtHwrrri  futtil.  attmnat  £7S,000  Inat  yar  ;  mil  t)i«  fiind  nov 
amuuntad  to  Juat  nvor  ££00,000.  Tlipy  bo'il  «l^  ex|>eijilL-il  an  tht>iL 
ptnpcrly.  otit  fjf  rorcnuc  anil  rcafncj.  £782.383.  DiiiiiiK  Ihi-  laal  16 
yeaj-i  tnc  tiDJllc  of  the  Company  had  incroasod  ly  370  jmr  caiil.,  bin 
thr  incomr  had  itJcrcoKd  liy  not  morv  thaji  100  \kt  i^-m.  That  was 
otIdii  to  (hf)  ^Iftv^mC'Ui  nf  ruAKrhanlN  in  lulniiiiug  oidw.  Nutwitli- 
klatiiling  tho  very  pniimii-nginK  [irnki^ttA  ami  tt]«  soliil  }>o«itian  of  the 
C'tiii|iany,  Ihiiy  firul  a  urpat  deal  ofM'jtk  bofore  them  ;  miJ  w'liUe  thpy 
miilMi  tn  inprriMn  ibcii  M7>ilal  as  little  u  p.niBlble.  lliry  uiuiit  M 
piovidad  with  new  caliloa  tu  lake  the  i>lBi--o  of  uM  oiica  wIr'Ii 
tliey  did  out  If,  loo,  tlie  tnISc  iiitn-afnid,  as  thoj  pxji«.'i',tc'l, 
to  Aiiatralia  aiidotlirir  partit,  thay  would  riujiilro  ti>  Uy  iluwn  iiiirithi<r 
oalda,  to  ^va  thiim  (wrrKt  sMurity  and  naft'ty.  not  only  i>utu'..'Oii 
Adin  and  Bombay,  but  bftwcon  Uarwllltn  and  kgypi.  Il  would  hv 
their  ondoa von r  tn  maintain  tlie  aaiiio  MliilHi'li>iv  dlviduiiil  ah  lUiu 
now  propciwd.  lie coDcludod  hy  moviiii;  a  lUHulutinu  lur  ihi^  oiloption 
ofUir  rvpon,  thcj'Dyiiii-iilor  llii;'  pniJiiieuL-vdividuud,aud  thidrcliua 
tion  ot  a  diviili'ml  .^l  2*-  6ii.  mid  «  Wnm  of  1«.  a  ihari-.  tax  frpp,  on 
til*  orilinurv  tharM.  mnkiii^  a  [.Ual  [layuiuBit  ol  6^  por  CL-nt.  on  tlioau 
•liar  a  fnr  llii?  \var  ciniind  M*rr:li  31  liti. 

The  UftTtiiUx  Of  TwoodOBle  aeoondwl  llie  iiioiiDii,  wliioh  waa 
adopted. 

ANGLO-AMERICAN    BRUSH    ELECTRIC  LIGHT 
CORPORATION. 

AncxtiannlinarygeiientI  tnnatinxuf  the  Ati^^k,  Atiil<'tI(?b.ii  KjiiaU  Rkc- 
tricLii'hlCorpotatLoniLiaiitod.waahclduijM.-iiLkyatthtCityTcmnniiH 
HotiJ  to  oonridor  tlw  rMolutiona,  angivcn  in  niir  last  iiwiii-,  approviiit;  a 

En^jiMod  i4;r«(iiinnt  h«ttr#Mi  the  OMpoi-atioii  anil  Iliu  Autlralaninii 
IrL'liiii:  LiHlit,  Power,  itid  -Storage  ComjniLy  :  wlniling  up  nml 
rui-buslnirtinx  tlic  Car|HiraiinD  :  an-1  aiiiliOMsing  tliu  liiiuidali-ni  m 
coiMtnt,  if  required,  ro  thr  ti>)'i<trDlioii  of  a  m-w  ('oiii|Hiiiy  lo  bit 
named  thu  Bniih  liltctm-al  K>jjfiiif*ri ii((  I'unipany,  Iiioi'tnl.  TW 
jiTMCtll  aubaffribiid  «jiiu!  of  tli*  (.'.■i-poi:iti'>ii  in  62,314  aham  of  £6 
e»oh,  or  £2bl,&70.  rrnl.'T  Ih*  riM-t.nstnwtinn  the  cwpital  of  the  nnw 
cainiNiny  in  to  In-  1750.000,  in  150,000  6  pit  com.  jiraleronno  alurcH 
o[  £2  ivicli  and  160,000  uidiiiery  ihanti  of  £3  rach.  llio  Faltmti 
Coin)iaiiy  u  Inn-miivu  £6S.60O  in  H.IOO  piifirnincc  aharita  and  tho 

»*i" "ilicr  ol  ontiuaiyaluuo*  ;  aud  Uic  Auitrahutaii  Con.[>anv  is  l« 

rtiM-ivo  l"4A,500  in  fl.lJO  v"'***"*"  •''•rtn  aiid  a  like  Dauiter  of 
onlinaiy  HbutiitL. 

Iiord  Tburlow.  who  nraridMl,  Maiod  that  tbc  prupwtU  nobniitttul 

(o  tJi'i  ihanhnldxrx  had  bMa  arrived  at  aa  the  nundt   uf  a  jjmat  ilctal 

0fwv  am)  lirJ/WalJDii  on  the  jwrt  of  Ibo  Dir«cU)n,  who  Iwliovnl 


Lhat,  if  adopted,  they  noiild  ^catly  advaiim  tlio  iutnreata  tX 
tli&ivIiolJrra.  Ho  fiha,  thaitXfnl  to  say  that  the  liliKation  with  tt 
U'linou  aud  .Swau  Oompauy,  which  h>d  caoacd  groat  aiixioty  (or  tu 
'It  thn^i-  ywre,  V'x  al  an  viid,  th"r<t  lia<ing  bwn  a  gnot  deal  in 
tialiiio  ol  i?oiii;ironiiB«  un  both  iidtrs.  Th«  valnablo  tMir*iiU  of  M^ 
Laii>^  Kux  n«ul>l  not  only  bu  maiiitalued.  but  tlto  EilUou 
l^wan  (;uitij>iirjy  would  lokc  a  liceniiu  uuddi  thcin^  aud  rfoogiiite 
ihrir  va'idily ;  and  au  their  jisrt  the  Caiuoruliim  would  rivo 
up  manufAi^fiiriiiK  Uin|M.  Thi^y  woiitd  obtain  from  Uio  EUuiK^ 
and  Swou  Cdiiipany  lamim  on  thp  nio»t  |-rcferoii'i«l  t'^nitk,  an 
that  iwmpniiy  would  ^lay  tlieni  a  poyjiltj-  Mrhiob  woiibl  bo  an  ajijir 
ablr  item  ill  tliu  Biinuiil  ruooii.ts  of  ijip  (J>r[ior4U(JH.  Thu  iHlisr  hi 
Uatjoii  tlint  ivaH  pnnilin((  hail  mri'rmiiT  tu  ilii' romiiouud  winiliiiKi 
dynaiiioa,  but  thai  mu  corn^aralivrly  a  trilliiiK  inuttor.  Thf  opinig 
•I  llio  BnKlinh  Court  in  ibvi  aiiil  waa  in  favour  of  tho  CDtpn''*t>'>B 
hilt  iu  ihir  -Hcntch  Uoiirt  il  na>  ag>iii«t  thcin,  and  th*^y  had  di>clil« 
•111  np[<<uilin^  !•!    tb<>   LJoiiiw   of  liordit.      Tlid  iitiitiLiviU  ni>W  iH-'fiiio  th 

sban.<bobIi?r«  inclndiid  tho  ri>,:'»iiit:riii^T.inii  of  thn  f'omjiany — a  moaunrt* 
rvmltiivul  ni^cauiary  by  tho  faot  iliat  tln-ir  iiiatnorsndnTii  of  aviooiatin'i 
wai  iiul  iride  oiion^li  In  cn;ibhi  them  lo  i>nib«rk  on  oiij^iioarinff  bnlt- 
wti-:  The  ai'uuiiiiili'ii  of  tho  workn  of  tbu  falcon  (^liiiiipAtiy  wotdd  (iraJ 
vidvthvtutditional  uiJiniira(.-luriii);|-ii'uiin-ar<.->tiiirudhytbuCorponitio4 
itod  would  iMialdctbuin  In  inak*  fui  lbi<iiii>.'lv<.'B  lh<'  uu^iiii:<n,  rtc  ■  wlii«li 
th'dy  waiit«d,  and  tbui  do  away  witli  Ihi'  nii'ldli'rn4u'i[>ralit.  For  M«h 
alisTcr  u»w  h-ulJ  ill  lliu  Corporation  iliuy  iiroiioned  to  isatica  iiitforvan! 
ilinn  of  1'2  Htid  an  orliuaty  iliani  ol  t'5.  Willi  refartweo  ID  Ihc  pro- 
I  niml  auiii'^auiatioii  with  thu  A u.itraltuiaii  CointHUiy.  tlio  iirou'odiii, 
wa^  II  will'  our,  and  tbc  tcniis  vhirJi  had  Xirsiw  piovinioiial'y  agrai 
\Vf  u  ni.TV  favauriUo  to  loth  purtiot.  Il  thv  reoolut ions  before  tb 
rm'"liii^  nun-  pauoJ,  hv  fult  thai  the  futurti  of  tllo  Company 
piaa-tii-alJv  aMiuivil.  Iln  iiaa  able  to  tall  thoin,  from  the  |,roili 
wbirh  liHil  boon  Miit  in,  ihiit  a  vnry  tarj^-n  iiin^)tirity  ortliniiluroliolda 
not  only  agreed,  bnt  cnnlinlty  .t;;ii>i'iI  wiih  Unt  [lolio'  which  the  IHk 
lort  VK  now  rtcnmmi'ii  line- 

K  rhiirt  iliwnmion  followoil,  in  tho  ooiirx  of  n'hii:h  BCr.  Lftae  Ffl 
de«in.'ii  il  to  be  uiidi-intouil  that  ho  did  not  oomider  liitiixdf  Ixmn 
by  thr  ii;;i-pi.-Tiiriit    or   rioiii|d^>o)ii>o   whirh    thii  Corporal i.)ti    bad    lai 

with  111)'  E-liKon  kuJ  Swan  Cam]>any.  !!■  rof^rdml  \X\«  iitMnil* 
liui)i  ■•  a  luati^r  <,f  vital  iin^KiruiBce  lu  IhB  p'ogrcaa  sdiI  wolfaro 
the  uIm^Ii  cat  iuiliiniiy,  uiid  liiOd  lli.it  tl  wuuld  we  aioriona  dtaailraa- 
Ug^  lo  the  )<rus[iuc.tB  ul  ilic  indiielry  if  thi.-  uuttiiraetiirt  of  the  laiupt 
tvrrv  ill  the  IibuiIb  uf  auy  uue  raiupany.  An  aouu  aa  ho  had  Ino 
o|i|iottuiiity  be  lulouiled  to  start  iiinuufaoturiaK  tho  Umpn  himoolf, 

Tho  Otatnaan.  iu  reply.  «iac<ML  tlut  no  apprchmiiion  nwd  be  fcj 
anil  thu  UiiVL-[ors  imuiii^  tho  rrimaiiitnit  ii1iai«.i  at  a  dinuaiiDt. 
woiiid.  it)  Tiu^t.  \>i!  illojjal  to  do  an,  Tho  Aiutralaaian  CompaD> 
woiitil  tii^  toktn  liver  wilh  a  niinru  fitalrnii'nt  ul'  itn  llalMlitim  anil 
MM;t.t,  njid  the.  oAtntn  kiei.ty  i:\ociidod  tbo  lUbililioa,  Ho  mndd  itol 
ttaic  cxuvtly  tht  co<t«  ol'  the  litigation  id  which  tboy  had  twen 
iin^t^gnl,  tint  they  ivuiilJ  not  cxac«]  Iha  |irovi>ion  made  for  them  1« 
thnir  lajit  btilnnin'->,hiio'.  Ht  feared  ho  could  tiom  hopo  to  Im  ipiil  ' 
in  iim«nn  ntih  Mr  l.aue  Kux.  It  was  qiiito  omn  lo  that  gontlouu 
to  ulabh^h  n  lamp  fikptoiy  nf  liin  owl),  hut  ho  would  v«tilnr«> 
odviM  him  rotbi-r  w  a|i|iioiM'h  ihu  l^disuii  and  .iwan  Company  AS 
subuiii  to  them  aiiv  grtv?auuo  hu  uiixht  liavv.  Tho  price  lo  bo  t»ud 
fi>r  tlwi  Kalw"  woiti,  ni prawn twl  notTiiu>;  lik«  lliu  cxpondilura  which 
hill  bMU  niajli?  on  th<iiii  in  tho  lul  9r(i  or  %\t  yrian  ;  and  it  wan  to  Im 
r«iuuai1iur«il  that  t1i<>  [jricu  wm  tu  be  paid  in  shard*  i>[  iho  Cnrroratinn. 
Hl' liupt'1.1  tbst  ihL-  uDiwiucd  capital  would  bs  plained  at  a  prfiniuin. 

On  thi'  iiioUou  ol  tlic  ChalnoBn.  nwolutioDs    were    thOB 
triatim  in  accord lui^u  wilh  lliu  'I'njvcU  of  the  moeliuK- 


I, 
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AUSTRALASIAN  ELECTRIC  UGHT  COMPANY. 

An   *,xlnuinii[Lti7  general   imtctiug  of    tho     Aualralaaian    Eloct 
Light   I'oivcr   aud   Stonij^o  Oooipjviiy,  Litoilcil,  uiw  held  on  Tii»»li_ 
Xit  tin;  utTn-eii.  39,  r.iilRi»nii>atniiit.  K.C  ,  tn  connid'^r  a  pr«poeoil  aalftl 
the  projinity  mid  auoti  of  tho  Coiritiaiiy  lo  lh(i  Anglo  AaiorlcaD  ~ 
Rli-i'irir  I.i)(hi  liorpniiitinii,  Limiltd. 

Mr.  a.  m.  Von  Trenp  (tho  cliainuan  of  the  Cotupftny]  add  I 
in  the  lut  two  «r  throe  yvon  it  hud  bovoniH  luauifmt  that  what ' 
wantcil  to  make  tho  Cainmny  a,  «uoo«m.  and  to  puah  tliu  patcuta  i 
tllo  AuMtriliuti  niid  orhnr  coloiiioa,  wan  nionoy.  At  th«  uni-vtiiii;  Wil 
iu  1887  be  inroriiioil  llin  shuroliohlerB  as  U>  the  pu«itii>tl  of  tliu  Cuin- 
paiiy,  and  Micrnl  of  lliciu  sl.-klcd  that  they  w«ro  willing  to  lind  ihrir 
[iro])oriioH  of  the  new  capilAl.  The  saina  quextion  aroat  in  1888,  aud 
K  wan  stig)je*ii!d  that  acouiuuttueofaharvholdenislioiildbcapiiointed 
to  e»ii.r«r  n-ith  th«  Board  m  lo  how  Homo  fnwh  oafutal  miRht  d 
raiieil.  In  Jannary  Ian,  io  pnrauaiicc  of  the  lunioatian  inaS 
at  ihn  previous  tnMtinjL  tho  Itoatd  prviMrvd  a  Kheme  for  thtt 
Tt-roiiainirtian  of  Iha  Cnmpaay  and  the  rut>inf[  of  additiomaL 
capital  That  evhoinc  was  L-freulatnl  aiuonKut  tho  aharohoklora, 
and  he  WW  obliged  to  cuufraa  tliat  ibu  n»u1t  waa  not  anfD- 
tatnlly  M>li«f»ttcirv  to  JHstify  ile  beiU);  carriod  out.  Id  tbo  a  Wan 
of  mmipy.  the  Ftoorif  we<i»  oblifjed  to  look  roiiitd  aiiil  mv  if 
tlici-  c-niiid  tiiid  &  jmrtiior  who  would  help  Ihu  Oitupanjr  to 
pimb  ih^'ir  uiideilBkiiij;.  'i'liry  did  ko,  and  nvcntually  <iiin*  into 
C'OMniiinii'ntioii  wil.1i  the  bruih  ('iini|uny,  who  tllo  day  bofora  had 
iiiut  aud  piaBVil  a  teauluttciu  imirovinK.  ill  mibsunco,  of  the  scheme. 
lUrinu  ><i|^>(d  lo  the  poiiicion  llio  Ooiupony  otcupicl,  it  Wm  tite  hoH 
thing  Ui''y  I'oiibl  dii,  cijusldtrinrt  that  llicii  oauta  w«re  not  autKolMiL 
to  jiimify  ibu  t|*i(idiii|'  ol.liior.'  inouvy.  Tliftv  Ihonifora  full  it  would 
ho  littler  to  a[iul<nuiiit^  uhli  a  comiiuiiy  having  n  lugo  i^jHtal,  aud 
hriiigi[ij<  III  now  IjIooiL  Tluv  would,  of  (louine,  IMrtako  oi  tbo  p*i»' 
pority  uf  that  c(iut|inny  ;  the/iiunid  hold  £45.l>i>0  of  tho  atuji,  uiiL 
wi.nlil  thAtv  in  tlic  proGta,  llv  nvol  not  aay  with  vhal  foeliiiip  of  ilis 
iiplHilnlmeilt  thoBoanlhad  let  .wnit  niuonr  10  inontbo  (<,-.,  h»v  ilial. 
in  iho  abMHoa  at  inoo«y  at  tb  ir  bntk,  it  wu  pia.ti.ally  iiijiuiMliI* 
to  force  a  large  buaiiiem  in  any  waj:     That  boinij  ao,  iboj  had        ^ 


id  «ad 


■  — — IttatthBbftit  t)iini(tV«vi\MiM>lii  n-iu  Id  mako  Diin  ftrrangement, 
OtrUln  Udtninl  <IitliomtioA  \\ml  sriwn,  but  do  doubt  they  troulil  lie 
aiirmouiitvil.   xml    he  woul'l,    thcrcfarn,    ssb  theni  to  oarrv  out  Ltiu 

Kwuientwilli  Mocti  nnxliKut loiis  an  mislit  Im.-  i:oiiBiUi;n»l  lU^iirithto. 
B    cfaairsikn     conclmlol     bjr     [ifuinwiirii;     lln"     iioritiMiry    formal 

Ifr.  Fr*d*rlalt  U*«m  aeconJed  th«  motion,  which  wm  ^roed  to 

A   vou  of   tliuik«    M    the  eh&irman    nnd  DirR^ton  dmed   t1i« 
pmoedings. 

FALCON  WORKS. 

AiicxtKoMiniry  mwlingar  tlic  Fthon  tliiKina  nml  Our  Worktt, 
Ijintitci].  was  liL-tit  at  tlio  urtiHns,  11.  Coin  man- strpot,  nn  Tiiawlay. 
Ur.  W,  Vi.  Diiric»n  idiainnati  of  tlip  Cniiiiwny)  pr™i'ln(|, 
Tbe  80orvt«rr  having  rnul  Ihf^  iititii'i'  ronvi'tiitiK  iIip  iii<«tiiig. 
llicClui^raitui  will:  Orntloincn,  I  prMiimo  I  may  tiiko  It  tlut 
;<Mi  harr  [i-»l  tlic  cirRiiUr  which  Iiiw  bwTi  sent  yon  coiiveniii};  thts 
mwUnft  which  la  for  the  riivr]>oj<i^  of  KB+tinu  yoiit  iHiiif'^ril  t>j  tliu  nale 
of  this  Comjiany,  with  all  iU  aaiot^  ami  liahililina.  Ui  llie  Bru*h 
St^otrical  Engiiioariiig  C<iii)|>any.  v/h'mh  i«  a  iivw  ouiiijiauy  to  he 
loraicd  b>  nnbraoe  the  w^ll'kiiovin  An&lo' Ainvrioin  Bru-h  Ek^utm 
Li^t  CorpoiatioD.  tlik  Corupnay,  nnil  tV  Australasian  Kkvtiiu 
U^t  Compauj'i  The  ulruular  kivm  yuii  [lui  fitUtut  [ifi-nitilo 
iDlMmatioiii  ao  tC  will  he  miiinrumu'Jp  (or  tat  tu  U)t«  Up  niucli  vfyour 
tinia.  A>  I  htat«d  to  jmi  at  otir  lait  funeral  in«i<tin;r,  y^ur  Diroctcr* 
ban  for  aema  Mnaidcrable  ti[u«  been  carofiiUy  ainl  anximMly^on- 
aidering  to  what  manner  th«y  eouhl  inuiiL  tiaefutlv  am]  ai)ru.uut)(iiuiiii1y 
extend  tlM  »co|)e  ofthe  wurki  ami  liiuitiH**  «ribb  iitiii<?rukiiix.  Tbif 
|>oltnhaa  beoii  <]iutat»I  and,  iuilned.  furcail  ttiiott  ua  by  iho  fjr.t  (hit 
we  foanJ  it  iiupOMiblc  to  kvo]i  out  «ii(iii'x:rinK  <li:i>>iri|iiciit  fully 
«mpl«7Kl.  St«ain  locinotitifpa  on  tio'iiwiyi,  c-ippsially  in  this 
eountrjr.  hava  been  lately  ta  satnt  airlvnt  in  illsfavonr,  aiiiI 
then  has  umiBoijiiMilly  boon  no  crxti'iiitiiii  [>f  Ihi-  syiloio, 
■n<l  therBliint  nti  Bjipraciably  ilinjiniahiii);  luiitibur  nl  orilerd 
for  traiiiwaf  riisinra.  Our  rar  iIofwrtniRn t  hiM  botn  kept 
fcifly  well  tn  full  work.  Imt  licrt  again  wn  have  to  moat  with 
pri'tty  MTcrv  oiipctition,  and  nil  tilt  large  tramway  Qi>iii|mmai> 
now  make  their  own  cai-i,  Thn  ntvjjurily  wna  thnrufnro  fiifcnl  ii|hih 
HI  ta  •DilBin'ftiif  ti>  Rinbr^ico  othnr  wmk  tor  whifth  our  raotortoa  ware 
aniublM,  and  w«  have  for  thi?  ta«t  18  mmithf  b^n  diligently  lonkiii); 
,  into  rarioiu  tnattera  aod  huaiiieMM  that  hare  come  under  our  (i>nL-r- 
^nlian  with  thia  o1)iect  in  view.  lu  this  nnknnor  wo  got  Intu  u(.'>;ij|ia- 
an  with  iho  Bruali  Cuin|inuy,  whu  wwu  auxiuua  to  seLitra  larxer 
oriu,  aa  thair  hiisiniMa  was  rapidly  oxtaniliii^,  ami,  moniuvur,  tlicy 
^  itcrtain  tha  a uMtion  of  briu||(a|{  th«  company  into  |irjinJnL>U{?»  in 
'4onnact)o&  vitti  alectrteal  motive>pawer  on  tram  way  h.  whieh  thi-n- 
IS  no  i*o<nbt  b  now  Intninenl.  The  iieKoUst)»iii  have  ba\:a  pro- 
nading  for  lome  time,  and  have  irsLiltMl  in  ch«  acliuuiu  wUii<h  i>  tmw 
hvforayoa,  and  which  we  have  the  grMtail  oanfiilonce  in  lairdmniRinling 
y»0  l^adopt.  "Wo  CTjo'ciculiou^ly  bolieri:  that  the  termn  offtfrcil  iirw 
tlie  Itaat  and  moat  dcaiinblc  which  woooald  rowoDably  etiici-t  to 
obtain,  whi'a  at  the  aatiia  tiino  wn  uoiiaid'-r  tlint,  the  worku  bniii^ 
■uiUble  .'or  the  hiitiopm  r>f  the  llrtuth  Coinjtany,  Ihi-y  gnt  full  vjiliin 
in  tbelr  ourctiaiw,  as  it  will  Im  tomiiinbcrail  tbat  wn  )ii>ii>!li[  thirii 
frotn  tite  liquidator  of  Ihc  IhichDi  Conijianyon  a  »in<-[  valiuiioii.  I 
wvuld  point  oui.  to  you,  a^  i  <Iid  it  t)iu  la^t  gitnewL  iiiculin;i(,  tliat  if 
*o  ware  tocrontiniiu  Ihi!  works  with  tlir^  hiiHiiivna  at  it  la  iinw,  it 
W'  uld  \nr  abunlntrly  n>enu«ary  fur  iis  to  axk  ynii  ta  mitiply  aiditiuimt 
working  oa|iital,  and,  l»kiiig  tiist  into  winsi'luratinn,  w«  ihmh 
yoj  ongbt  to  look  n|jon  the  bargain  «'c  have  mtilw  for 
jroa  H  fairly  n|  lilakl^.  At  aujr  ral«,  we  hai-v  dime  tlit 
Ixat  wo  €»■!  for  joii,  aud  it  is  now  fur  you  to  d^niilc 
wheUMr  you  will  tal.i^  it  iir  leave  it,  Pursoiidlly,  I  lucty  luiy  (  htvc 
grant  ftitn  in  the  (utnrF  ol  tba  now  c^mmny  in   trbich  yoti  will,  if 

Sn  at^opt  tbla  pnpoaal.  In  fiilure  be  aharahoideni.  Thu  nhl  Kninh 
tuyuiT  haabadaaomeu'liit  cbei^u«n!d  tanwr.  lli  i^  ahartu  hove 
bMaaaliixh  an  l^or  £40,  and  as  low  a*  £2;  they  aru  now  about  4^ 
II  bna  i^inr  thmiiKh  tb  yean  of  iufarLcy,  anil  hiu  siifTrrrHl  froni  many 
diavaMs,  but  it  ha*  Kaini'd  very  valuable  expurienot,  and  has 
thorpoehly  <ntabliihr>l  iiwlf  in  the  front  rank  of  conipaaioa  couiiwlvd 
with  elKtrieity  in  all  its  hraii<>-hu,  and  I  am  ffrrnly  oro[iiiiian  that 
tbow  enninnini  whirh  havn  niauajfod  to  liTi'  through  a.nd  ooiilend 
againal  tha  dillimlUa*  that  have  pntRvntnd  th^nuelvos  in  this 
cntcrpriiu  are  now  about  to  nwp  s  ricli  barreat.  1 1  may 
fre  argued  by  MHue  of  yau  that  wd  uto  about  tu  tianit 
rwi  o-var  to  a  uoj-dividiindiKtyiiiK  coiujjaiiy  ;  llus  ia  true 
»  fact)  but  til*  only  rMWoti  why  tho  ftruxh  Comiiaiiy  did  out  iiay  a 
divMosd  laat  jraar  via  in  TOUs»r|iiones  of  a  legal  action  which  v,-u 
haagiiig  over  it,  and  which  has  since  been  Mttleil,  Tim  varumgi  of 
tb«  cotopany  for  1888  wert  £12,636,  or  aulTiduDt  to  pay  a  diviileml  of 
&1  par  cent,  ou  Its  ::ajiit&l  uf  £237.000,  and  the  averajtF  yrarly 
•anuagaortlie  jwst  aixymn  «[«£&,  127.  Il  will  livroafter  l>o  c«ltc<l 
tba  Bruah  Gleotrioal  Bu^iiienrin^  C_«rii|Muy,  slid  will  «ccii|iy  a  «troug 
finaadftl  poaition,  have  ampld  ruounws,  an  I  anflioieat  working 
eafdcal  for  tba  deraloumuot  uf  Its  buiinuui  in  &I1  its  bnueh^a.  It  haa, 
wa  beliara,  Ttry  brilliant  piuiiiiecti  before  it,  not  only  m  England, 
^^b^Lbj  oonaequenoe  oflhe  ahiiirptioii  uf  the  Aii.-itraJaiiian  Ooiu|iaiiy. 
^^^^■B  ba  able  to  eiteml  it-i  liuiiiiou  tn  An.iiralia,  Kcivr 
^^^^^Kd,  South  Afrioa,  aud  India,  whom  thrre  u  undoubteiity  a  inott 
^^^HoBlliBg  and  luorativt  li«ld  for  cUctrlcul  liirhting  am!  orietHcity 
mianUy.  1  tliink  you  will  ailniit  th.it  your  IH^^cCor«,  In  prnpoKing 
Utia  b)i^{ain  to  yuu,  hate  diaiugardol  i1l  thought  of  what  worn  thvir 
individnajintcmt*.  ■•,  ofcourw.  ifyoiii  uLopt  the  scheiric  th«y  low 
tbeir  iwaitioo  as  Dircctora  without  any  compBDaatton  ;  hut  they  dcur« 
no  credit  for  thia,  as  Ihty  hare  only  don*  what  they  couailcni;!  thuy 
ware  bound  (oilo  •*  your  triiati-oa.  We  oouKidi-r  you  ara  l>i  Ihi  vou- 
pmtulatad  on  tha  o[i[>orhititty  thns  nAoTKl  yon  of  amalgamation  with 
ao  ,  ^.wciful  an  niidrrtnking  as  this  upw  company  will  undoubtedly 


livPflino  at  no  ditiant  dalti.  1  may  t-W  you  that  thit  l!i->ith  C^iupLiuy 
lio'd  a  nifpting  o(  their  «han>hold»rii  yortenlay  to  ounildi'r  the  [im- 
))OibU  (Mnbracine  thia  amalgsmatiun,  and  tney  were  uoauiirtuaaty 
BCMpted.  I  dliall  lis  glad  to  answer  any  ciUMtions  ynu  may  desire  to 
put  to  nie- 

In  r*]i!y  to  "iinwtions, 

The  CtutlnBKn  «iid  that  the  notfotiAtiotU  had  ll■^f■n  piidina  some 
time.  Tlie  »hol«  Ijuaineut  wa«  ta  be  traiufcrreil  to  rhn  Krtian  Com- 
pany. Inirluiling,  of  iionr«n.  all  ai'tiniiul  [iroliia  of  tbe  Paloon  Conipnny. 
and  it  WM  not,  Lhoreforo.  in  the  power  of  tho  Direatont  to  declare 
any  iliviili'n'l. 

The  R«v.  W.  J.  8t«b«rt  staled  that  lit  wu  •  aharcLiohlur  iu  the 
Bi'uah  Coiupany,  an,l,  although  li«  bail  only  raooivod  one  dividend 
from  tliat  norugixTiy,  hi>  wan  of  opinion  tliat  th'ir  bUflinAna 
waa  iin|imviug  from  year  to  year.  Ho  would  like  to  ooo  aonie 
addilinn  to  the  Board  of  the  lirnah  Company,  and  wait  oi  oplnlua 
that  it  would  bu  an  a^WantaKDOUS  thing  fur  both  auitipaiiias  if  lite 
arnalgamation  was  uurrtad  tlirough.  The  Directori  1i*>d  nu  doubt  na 
In  tjio  mI vaiitajfwt  of  the  ti'rlK-iue.  Aa  already  utateil.  if  they  were  to 
iNintinuo  the  biiBinea«  with  the  ordert  iu  tramway  onginet  laat  soiiifC 
loa  van lahlnK  point  and  with  straagcomiMtltAtw  inthucarbnainuM. 
«uch  an  the  Ncu  th  Motru^mlitaii  Tramvray*  and  other  iargu  uunufai-- 
toriw.  It  would  wniiht  t*  neccawiry  to  a»k  the  »hamluiMer«  (or  a  largn 
aiutiunt  uf  working  i;ai>ital.  They  knew  thai  with  their  prnscnt 
working  i.'n|*ital  cunNidciable  >uius  had  from  tiniu  Co-  time  Ut  be 
ex|*tidLv]  on  the  works,  whii?h  hail  boon  inoilc  more  valuable,  and  no 
doubt  this  liiul  hail  it«  iiifluenee  oi  Ihv  olfor  from  th'j  Krmh  Com- 
pauy.  He  stao  was  of  c|iimoti  that  thi'rr  was  an  infinituly  bnttar 
iiroiprct  for  iiharelioldi<M  in  thr  future  of  i^lpctricity  than  in  the 
ruture  of  St  pain  Inrontoiion  or  tramway  pttonslnn,  aa  propio  witi- 
nt^ctvd  with  trauiwajK  found  that  tramway*  in  amall  prmiicial  Cowna 
did  not  |uy,  while  tlic  larg*  oiti«a  wore  now  fully  *up|itia>l.  He  for- 
mally propoaed  tliO  rnaobltioim. 

Mr.  SuidonuB  wcouded, 

T'lp  ii'MiliiciuiH  wew  oarrieil. 

TliL-  CtuUrmui  ruiiiarked  that  il  was  intunded  to  nuiuliiate  Sir. 
S^nilersMii  to   rjinMint  the  nliaivholdc'ni  ou  the  Board  of  tlie  new 

i»ui]laiiy." 

Mr,  SandarsoB  nxprecMil  hin  willineiieai  In  aat,  and  after  a  few 
fiirllipr  rmutirk*  oi  to  the  diBtribnlion  of  tlie  new  shares,  the  me-attng 
cloaed  with  a  Tote  of  iliauks  tu  ih«  Dirt'jtors  aud  uUluvn.  uf  thct 
ComiianY. 


NEW  COMPANIES  REGISTERED. 


BnatoB.  FTAoter,    aad   Co.— Ri^tereil  hy    Grundy.    Kershaw 
and    Co..    L9.    Snuthamptan  buildings,    W.C,    with    a   capital    of 
i^25O,0O0  in  t'lO  sbarot.    Ol^jvct :  to  act]uirc  ii|>oi>  the  term*  of  au 
n^'ccmont  exprifaed   to  be  luade   beiweoii    the  North  of  England 
IrnsttMf,  Dubeutua-,  aud  Asxura  Curpthratiuii,  Liinit«<l.  and  the  Dalian 
tiMe   Ccrporatiox,   Liiuilud,    uf   the   one   purt,    and    R.    Bnittcn,    aa 
tru«lo«  on  b'hulf  of  thu  a.)[ii]>any,  of  Ih«  u-thvt  {lart,  the   biimncvu,  up 
(o  tho  formiLtoLi  of  tho  eoinpiiiiy.  earriuil  on  by  J.  Kuiton,  at  Lioooln 
snil  claenherd.  under  ihu  stvlo  of  Kualon,   iVoi^ior.  ami  Cu..  with 
pro]irrly  lieU  or  ownwl  by  J.   Rustun  in  tiiiunartion  with  thu   bani- 
Ui'U)  ;  to  carry  on  llie  bunineu  of  ai;riuultural  a'til  tpfneral  onrineari* 
iiiachiuo  and   iuiplcuieiit  makers,    n'agii^n   tool  niakcn,    uiochaaicid 
cni^inMri),  Ao.     The  Hnit  aubtarlbr^rA  are: 

Shar«B. 

J.  Kuiiuii.  Monks  Manor,  Lfneoln   ,. 1 

li.  M.  Huttoii.  (Jato  lUrton,  lJnin«baron({h  1 

A.  K.  Tyler.  117,  Lpadeuhall  streat,  K.C 1 

T.  T.  Tweed,  Town  L'lerk'i  Olliee,  Lincoln    »,.,.     1 

J.  MaiUy,  104,  Kiugstt^-ot,  MAll•^h<Mtc^    , „ 1 

K.  V.  .Muicvd,  104,  hiiig-iilri<i't,  Mmuehiuiteff    .. 1 

T.  Fry,  SI. P.,  Wwylbard,  Darlitigtun 1 

There  shall  not  lie  leas  than  Ihraa  nor  more  than  Ave  DIrMtors. 
yiialiiifation,  fil.OOOatock.  The  li  rat  arc  J.  Kiiston,  T.  Fry,  M.P., 
n.  M.  Hultoti.  and  A.  K.  Tyler.  .1.  Kuiton  doM  not  jijn  ciio  board 
till  aflTT  allotrnenl.  KcmniiRration  to  bo  det«rinin»L  in  ganeral 
111  ec  ting. 

WcodhooM  and  R»w«e«  DBlt«d.  Llmttod.— Thi.i  Company  hat 

U-i'ii  I'uriiiL'd  to  a(n|iitri- and  atriel^auiate  the  bitiineia  of  Wooillmus) 
aud  Hawson.  Ltiidii:<l.  vugiuuun  and  i-lectrical  I'ontractorn,  ami  to 
unite  with  il  the  biuinusnca  of  Vi'ooiltiouw  and  Rawson  SIcctric 
.Supply  Company  of  Ureal  ItriUin,  Limited  ,  Woixlhoiise  and  lUirsou 
KIrctnc  Mauufocturiiix  Compuny,  Limited  ;  Woodhouao  and  Bawsou 
KInctrlii  Contract  and  MairiteuanM  Company,  Liraifo-l  ;  and  Clwrlea 
L.  Baker  aud  Co.,  Limited,  of  Comlnwik  Works,  HaDchoRer. 
Thn  aliare  capital  uf  tlm  Com|)any  Is  iJ3&t>,000,  divided  into  40.000 
anltDBryaharea  of  £5  each,  and  30.000  arvrn  per  cpnt.  cumnlatira 

Srnfbrenoe  aharea  of  £6  each,  togaiher  with  £100.000  «ix  per  oent. 
ebenttina.  It  i*  atatcil  that  15,700  oidinary  on^l  preftreUM  ahuw 
hare  been  applied  for  by  the  director*  and  their  fiicnda.  AjKOrdliiit 
le  the  preapoetu*  the  jiralila  o(  the  l)iiiiinr.si  of  VT'iodhoilHe  and 
Kair*nn,  Liniileil,  for  file  yaar  tndioK  .Inup  30.  1888.  as  shown 
by  thu  audited  batance-shnnl,  were  £2l,<40,  and  dividends  at  Uie 
rale  of  12  per  cent,  per  annum  were  |iaid  for  the  year. 
It  i*  staled  that  there  baa  not  vat  '■mb  time  to  audit 
the  aoMUDta  lur  tho  y«*r  inst  on-led,  but  th*  pfofita  an 
iMtimat«4  at  oivr  £75,000,  and  ny  tha  tenna  of  tbe  Mraamaut  iritli 
Woodhoiise  and  HawKin,  Liiiui«d.  thia  aum  ia  to  be  dipeatted  with 
thiH  Company  fur  three  yean  aa  a  dividend  guanntee  fund,  towanti 
oDsuriog  Llie  [laynient  uf  a  luiiunniin  dividend  of  IS  ptr  cent,  un  Lha 
ordinary  aliarte,  after  juyujeuiof  ioteieat  oi  lli«  dobontutua  and  pre- 
ference aharos  for  the  abvva  jivriol,  Tbe  oompany  haa  been  togisCered 
by  Johnson,  Undd,  and  Johuaau,  24,  Aoatinfrur*,  B.C.,  with  a  capital 
'•t  £3d0,0CO  in  50.000  pieren.-iiw  and 40,000 ordinary  aharu  of  £5 each. 
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Ol>jecl :  to  aciviiri>,  taka  over,  arid  aintlKainatci  the  rolhidng  buffl- 
iWMci,  AQil  to  dcroloii  tlie  Nitiiii'  :  (rr)  W'xxIbanM  kml  RaWKOii, 
Limiteil  ;  (i)  W<h»U>vii«'  xud  Kaw«<ii  Kki-lri-^  Supgily  Oniiljuiriy  of 
QtMt  Britain,  Limiti>-)  ;  ('■}  Wivullmui^  bti'l  lUwMn  Elwtrio  Mhiiii- 
RROturln}{  Company.  [.IrDii^.l  ;  {■/;  U'rii>Iliniii>>  and  Rawtnn  EUclri'' 
C'oniiBot  and  M*iiil*uiiiji'C  Ciiiniiniiy,  l.iixiUotI :  ['■)  C.  U.  Knkcr 
and  Co.,  Limilul  ;  uny  rijiliLt,  tnutrmurtct,  lirniiwi,  iiiveiiLlon->. 
nUnl,  atonk-iii-Lntilv.  &tii)  llm  (icMmM  [>nTriiU(-->  knmTii  a*  tlic 
Weal  Kctinington  H«ll  l^taU-,  iii'-ln-liag  tli«  fMtnHvn  >iiiil  Imil'liox" 
tli«titoii  ;  ti>  Mrty  on  Itiu  I'UtiiiCM -iraii  olediiral  •■[i|>|>iy  niiil  maitii' 
rnctiiritig  coTtipany.     Thu  llml  KitlnviiluTH  iin'  : 

Hharm. 

Loni  AlwrilBiv.  r.C,  DnfTryn 1 

*P,  fiemlsoii,  Wootlniisi,  Cranley 1 

ESir  T.  Fmtct.  Itaru.  AbtuKur,  DurUiiE 1 

[tiieiileuuit-GeiionlStr.l.  Stokua,  K.C.Ii,  Gofnl  Boat,  Hayward's 

I     Heatb t 

Sir  J.  Oo»b.  K-U-M-O..  35.  Norfolk-«^RW,  W I 

A.  J.  L.  Ca|>|>oTL.  K.(:.1.E..  11.  SI.  Uc>r);o«-k>rrtiw,  8.W 1 

C  C.  U.  Viiii'igit,  C.  !>.,  1.  (inuvuiior-miiian 1 

P.  L.  lUwion,  66,  ConiWBlI-pinli)n»,  rt.W 1 

Xhw«  Hball  ii<>t  Iju  luut  tliui  thttv  noi-  niorr  tlian  niiiv  IKT«Qt«n.   The 
Vtiltt  to  lie  appointed  by  Ikf  nubtmlinra  io  the  inrinornndiiTii  of  aMH>- 
DlatiotL     QnaliDcaUmi.  oO  ilmri'ii.     ][i-iiiiiiit'rillr>:i  tn  Iw  ilnlnrinitKul 
In  Bfiuitral  mnMini,'. 


CITY   NOTES. 


BrsfUUn  Sobnariiio TeleRmpIi  Coanpany.— Tim  Itaflic  rweiiiU 

for  rill-  >H'L-k  I'ti'lnl  .Iiilj-  19  !uiioiirif*-d  [.>  JC4.167. 

WaMCni  And  Bt-ikclU»n  Tol*|[raph  Company,  LliB[t«d.— Tliv 

^n<wil>tK  for  lln' w.?.'k  t'liiloil  Julj  19,  jit.-f  ■i"ilii<'tirij,'   I'u-   tillli   -il   'lie 

grow  rvMiiitx   luyulJc  lo  ihu    l.iin'l<iii    rUtiiio-IUiu^iliKii    rdi'tfnojih 
oiLiiiaiiy,  Unjitcil.  wi-n-  £2.680. 

Cittci    Sotauulm*  TttUKTftpb  CompMlT.Ltnlt«d.'-TliiH  Cain- 

[iiuiy  [.'Ciitiimnuil,  ;^rii'r    iiriivitliiij;  f'li    tin'  ttivl.lcii.l  ii]i  (li.-  |iriilur«iii:<' 

eluriix  anil  pU'iiijj  D6,(IO0  in  tin.-  ri'^rvi!  riuiit,  a  Jiv'ii[i:ud  on  tliv 
onlioaiy  *1i3nM  at  the  role  of  9  pL>t-  cent,  par  anuuni,  Ux  Tnio.  ImvIiic 
£V46  to  tu  I'arriol  furiMicd. 

DIroM  V&lt«4  SUitoa  C*bl«  CotnpAnj.— Tlit?  iqxii  t  <il  tliB  Vifoc- 
tor*  of  thi*  U<Mii]u)iiy  r«r  llip  -ix  ■iiinllm  ••jilfl  Jhiip  30,  •■tutm*  that 
lliB  hnif-ytiiir'a  nivi'iiiio,  *lill  nuLJccl  to  nivUioii,  iiu'liLOiiif;  iDooiiic  t«i 
refDndtxl,  mid  Aft«i  dciliictlii;;  uut  laytiiciiti.  aviiutititvd  in  £39.62(i, 
■gaintt  l'17,607,  an«i'  tinillsT  dcdiictioiin.  Tlic  working  aud  oiliui 
cxpuDBM.  iiicludiuK  iuci«iirUi»,  tint  ptrliiniri-  of  i-odt  of  rclHxIl^ 
of  caIiIc,  diiioiiutol  to  £16,676.  Tint  iiiinilrrlj  iiiUrim  iliviik-nJn  ol 
Tn.  |>orHli»rv  ht  tltc  ijnarU'i'  ended  tlf-  30lli  »l  ^eiitaiiilMir,  and  of 
3«.  6ti.  awli  |ier  nhuit  for  the  niiarter.  omU'd  tin-  Sl*t  IfcMttiiber. 
BDd  Ihi!  Slut  Ala»']i,  nuni  paid  diirlii;;  t)ir  liiiaiidiil  yp.'ir,  iliid  a 
final  myiiieiit  uf  3v  6it.  jwr  iliarnU  iirojnmvl,  iiiikiiit:.  willi  Uir  tlin^c 
IiiUniii  lUviduiiiU,  H  por  ivqit.  for  tlir  year.  Tlic  liatuiiw  nl  a!2,719 
in  parrioil  T'lrurnrd. 

Tba  AnglA-Amarlaaa  Talocr*pI>    Company.  Umltad.  iii  tItKir 

l'C|Hirl.  statT'  I!jiit  liiu  IjjIhI  f"ci'i]il.j  fiom  .liimiary  l  In  Jidh-  30. 
inclddlot;  llii'  citiiuati'il  tral.itii'u  c.f  1 1.525  IfiiiiihIiL  fiuward.  «iv 
rBtiiiiftltd  aX  il'M,992.  Tliin  nriiuuiit,  linwrrir,  iii  niihj™!. I« ri'rwiiHi, 
de^iiLdi-iit  iiiioii  vliu  r''-i\dt  of  ihi- Utv  Mii(.  :itilt  jti-ti<liii;:  I'dw'^cn  ilii.i 
CoirifMijy  aud  tlit  I'arw  and  Kcw  York  Telcit'T''  Coinjiaiiy,  Thi- 
traflli!  rtcclfita  nhow  ait  innrpiise  o(  t6S,2&'l,  votukfijiifiiit  il^Ii 
lliu  iUL'rraiM  »(  Iririlf  Ftniii  fid.  in  li^  |«r  wunt,  «dm'li 
Kiaxit  LUti)  fcinui  iiii  .Si-ji1  rmU-r  I,  1886.  Ttin  total  i-xiH^tmrs. 
jiicludiiiR  rciair  ol  nddii".  rli?.,  nTiii>iiiiLi-d  ti>  £46,377. 
Oti«  qunrUrly  inlmiii  dividend  of  IS*,  tal,  |icr  wilt,  mi  thu  onliiiarj 
itiid  of  2b».  yer  ccnl,  on  Ihr  iindcii/d  htufk"  w*»  [mid  ou  May  1,  mwi 
n  ac(^oij>l  >|n«rtiirly  dividi-iid  of  Ijiii.  imr  •'oiiU  on  thr  ordinary  atiil 
£1,  lOa.  {wr  I'fiit.  on  thii  |»v■Fl^r^<d  Ht^idcN  will  lip  paiil  in  AngiiiL  1, 
abaorbiiii;  £52,500,  iini  Inovirij^  il2.A(A  to  bo  wirridil  fnr«aril. 


PROVISIONAL  PATENTS,  1889. 

Jr[.v  15. 

11316.  An  alsocrlc  motor  aro  lamp.  Aiiiua  William  Kidianlaon, 
279,  Stri'lloiF.lriM'l.  .VLui.lifi.1'1. 

11316.  Pr«vMitloiM  of  a«olid«iiU  at  aon,  ««U»4  Uh  "Bbuia* 
UloCTVpb."  Siitiiiii'l  .loliti  llrowiiin;!.  74,  HiKlii'n'et, 
riirtkniniilh,  and  Kniijnmiti  Niclioltioii,  4.iM[ior>.  Hntn^ihlru, 

mi7>  A  nvUiBil  of  and  ApparAtua  for  ooatTolUag  atoam  MLd 
Sa«  anKinoa  by  mcona  of  olootrloUy.  Huriy  WlnUnidn- 
C-'^vk,  Siorkiutt-.MiLwf;) ,  Krv>i^.\. 

11328.  tmpnivMl  crlds  or  rapporUng  rramoa  of  eloctrlo 
■OOTiamtetoira.    Erioh  Corteiia.  89,  Cliaiicctj-laiic.   Lncidoii. 

[Ccuijdtl-;  ii|n;tilii;*lioa.) 

IIISZ.  Improve manta  In  and  In  tlio  mnterlnla  naod  In  tha 
mannfacturo  ol  bmaliea  and  oommntntora  of  djmniDo* 
machlnea.  In  part  applionblc  to  Iwnrtns  aarfaoca 
COaaraUy,     Killugwortli   Williniii   Hrjlgvi,  S,  giialiiy -court, 

London, 

1L341.  ImproTsmanla  la  rooordlng  apiMuratua  for  elMitrlo 
BMtara  UmrsB  Wanliiuclnn  Walki-r  *iid  William  lltackfii, 
1,  QuMU  Victoria- atrMt,  London.    (Oomplolo  aiKcifioation. ) 


.Iwi.V  16. 

UnU.  InprovenanU  in  el««trla  iBet*r«.     >:i«innii4  Ur<-.thon  and 

nil.,    I.jiiii(.'j|.  'M.  Si.iilli«.ui|it(>ii  Iiiiililiuf,™.  Lmidiin.     (rimi  nf 

Sii'lncii'  anil  tl,i!sk>',  lli'ilhi.f 
114KS.  Improvemoata  in   and  ralatlac  to  bolba  or  glebos  ibr 

Ineandoaoont  electric  lampa.      riiomas  (kuir}'?    Lttrlitlolil. 

45,  Soiitliniii|'Inii')iiiildiiiK>'.  Iiniiiloii. 
llQZ'i    Improvcmonta  In  roKnlatfnc  appaiMna  Ibr  olMtrU  are 

llxht   )am)>a.      Ktiiil    1''l<i  liini'ir.   b,    l-rraiji'H-l>iiil<!iii^<i,    Lori- 

11126.  Improvomoota  Ui  tbo  modo  o(  drivlns.  by  moon*  of 
olMtrlc  motors,  tram^cnr  and  otbor  mooboalsni.  and  In 
npparatna  (or  roduolnic  In  trannmiiuilaii  tbo  apood  of 
robattoa  doilrod  f rom  eloctrlo  and  otbvr  motora.  l*liili[> 
Aitljur  Ni'wiKU,  6.  Ilr-aiii"*-l«aldtn){t.  Mi'tdli'»ox.  lWiUU.ro 
M.iiii,  Unilid  ilLUrx.]    i(^ni|d<-l)>  1 1 uri ligation.) 

IKZS.  ImproTomonta  (n  tbo  nuumbuitaro  of  ol««tvl«  lampa. 
I'hiiiji  Mi-ldl.t"»J>i-Ti-.-,  56ui„1  fi6.  Lli.iiici'i)  fun'.  Miildl<'-i>«. 
I  .I.illli'.  ( ;l,  j^    I'liiLil  Sf-iIi'u.J 

11430.  Improvononta  la  oloctrodoa  or  llIamMita  for  olaetrla 
laaapa.  riiilii>  Mi'l.ll.rtxn  -liistii-e,  S5  aikI  6b.  CliiiiMiy-laiuj, 
M i<ldL'4e«      f.lami'ii  Clng^.  Uiiiliil  MtnUw.; 

.liii.\  17. 

II'ITI.  Improvomonta  la  oloetrio  aooumnlatora  or  Moras* 
bnttorlea.      Kniili;     Ki™I«-     H^jnier,     »!,     so(itl.atn[>|.->n- 

l"iiMii>l{K.  Ijf>iid<in, 

,lr  rv  1ft 

11&19    XmprofomoatB  In  roaoa  for  enp porting  olootrla  lampa. 

Cliarl''.'<    WilliikTii    yarijidiitr    niid      llr<nry     I^ROtii     DoiiltoD, 

I.nt»l«>tJi. 

J1I.V  la 

11628.  Improromoou  In  electrode  plat«a  for  clcotrio  aoonmo- 
latoTB.    Ciiil  i:<'yi:r  Kid  lintldii-*!  Hax^n,  46,  Uncolu'a  Inn- 

lii.'liln     liiMldiXI. 

11674,  improvomonta  In  and  conSMMd  with  Inaotator*. 
clootrtcal  nondncton.  and  condnlUI  IM  Munc.  partly  ap- 
pUoable  lor  t«lplien««  and  otfaar  «aoetrlo  Unea.  WiiliNin 
.li'ltii  liiirtii'iip"  lU'iiilliiii,   77,  CltaiKoij  inn.',  Uunion. 

.\v\.\   20, 

116St    mprOTomonu    In  cleetrloal  alorma,     KoidllTo    liaoixe 

Tliiiitii'iiiii,  l3,  \'(p-lMiiii  ^l  rm'l..  Wi-.iliidnsti'i',  L'liidiMi. 
I)6B9.  Inprovenenta  In  elootrle  oendnecora,  and  In  lajrlns 

and    anpporttng    eondnotora  wltbln  oondnlta.      RotikM 

Kvciyii  hidl  l.'i<i-n|>l"ii,  fA  iiiid  M,  Oliitnci-tydniid,  London, 
UftOO.  Improvomonta    la  primary  batt«nea.     Kr^ilcdck    Kins 

ni»l    Williiiiii    l'ldUi|«    Mi'i.illiiiiii,    Till'    Wc-riFoi    Eltc4ririil 

Wiiik-.  Niiii'iw  Wlin'-Nrii'il,  llrinf.id. 
Lt6I.S.  Improvomonta  In  oondnltaand  rati*  for  alee trloal  and 

otbar  railway*.     Kudurirk  lluUy  Kot'd  and  (ieoiSP  NidmUfl 

MoKIHilii,  191,  Klnft-stivcl,  LaiiiVin. 


SPECinCATlONS  PUBLISHED 

1888. 
9736.  Blcotrlc  motora.     .Manrlllf.     8d, 
11  ICO.  Elootrlo  vchlcloa.     KiiiiJiid.     IV). 
11106.    Slocirloni  iiigBBlllng.nppamtn«.  Laku  (Davb  UiJ  Welob) 

Ud. 
11670.   EI««trlo  arc  lamiM.      ricft-r.     8-I- 
12163    XlDvtrlD  Invuurlva.     i^iiin,     lliL 
l£1Ji2,  Clccirlc  locomoUvoi.     i4andrun,     6d, 
13215    Electric  battorlcK.     Clark  (Mairiie).    4L 
159U?.  Elootrlo  aro  llglttlBg,    Saniidoi'Min.     64. 
ISMB.  Zlootrlo  awkcbca.    Clovidiuid.     81, 
lfl7frt,  OalTABlo  bnttorlon,     I>piioiid  CO>v«.s[ifi  ), 

1889. 

7597,  Dry  galTank  oolla,     Mchticr.    4d. 

82&5    Oal-vantflnx  motnla.  fte.     MidKlny  aud  Xyn,     6<I. 

8730,  Prlntlns  lolcerapUa.     (.'Inik  iJulituoii].     8d. 


4d. 


COMPANIES'  STOCK  AND  SHABE  LIST. 


Dirfd*iid. 


la  ^cb, 

IS  Kelt. 
14  Nov. 
27  July 

SO  Maj 

U  July 

3  Jnly 

29  Not. 
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12/0 
6/0 
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Angk.  Amorican  Braab  B.L, 

—  ftillypiid  

Cod  Talspnone  A  Uidn    ... 
India  Rubber,  0.  P.  A  1^1. 

Houac-tn-Hoiuici    

Orimtol  Telephone  

London  Elrctiio  Snpply  ... 

Swan  United 

IWesrajih  Conttruotion 

—  5X,  1889     

UsiCMTeliphona ......... 


NOTES. 


* 


CentriU  Stations  at  Chioagv.  -Four  hcm-  U'-ge 
central  8talion.i  arc  i[i  jtruitress  itt  C'hicii]|^  iiiuler  tlic  »ii|i''i' 
Intenilence  of  Prof.  Banvlt,  the  city  eleotrician. 

K«n8ing:ton  Tonrn  Rail,  l-^tiniateii  atp.  invital,  hr 
will  lie  seen  liy  lbs  lulvcrtiBemeiil,  for  iiiatalliri^  the  electric 
iipht  in  the  coiiiicit  chunlior  niid  vestiy  t-lerk's  nftice^,  «t 
th«  Town  Hall,  Kensington. 

The  Acme  Electric  Men.  -T!iu  aninial  <ljiiiifii  uf  the 
eiu]ilny>'^  iti  the  Acniu  Ckdnc  Wurka  Uiuk  jiUcv  on  Hatiii- 
day.the  27th  ult-.atTho  Anchor  Ilol«I,  Kiiapi)  Uill,  Wokinj;, 
nod  a  thoroughly  |iIoa$cniit  <lAy  was  eiijoj-o<i. 

Higrh-aiwed  Electric  Tramways.— At  Widitu, 
K»n!)u.«,  the  'I'htiiiisoii  llou«to»  cii>':trif  r.irlwjiy  is  n»i  tiy  ;i 
40  li.p.  genemtor  that  lias  iit  times  o|>cn)te<I  aix  hmvy  cava, 
all  ninninf!  at  r  »ch»Me  spee<1,  which  nn  cert-iin  |)art«  of 
tlie  raact  U  fiflfcii  milen  mi  Itorir. 

Photometry. — A  l)ook  iiiNin  the  nie^isni'cuioiit  of  lighl 
by  Mr.  \V.  •!.  llilKlin,  who  recently  reiul  a  |iii]ior  Itefore  the 
Kodety  of  Arl«  on  the  wmc  subject,  has  just  l-ocii 
l»ublihhw],  entitled  "  Fiacticul  rhntiwiiolry  :  a  (iniile  Ln  the 
Study  of  the  Measnrenitinl  uf  UghL" 

Birmingham  Exhibition.— The  Eloctmal  I<:xhi)>ili«ii 
at  Btn};ley  llnll,  Itiriiiinghnin,  \*  o|ieii  to.Uy,  unil  tmr  ro- 
prescnUtive,  Mr.  .1.  T.  Sfira^iie.  will  lie  at  Ihe  niiening,  of 
which  ire  sh^lt  ^\ve  nri  ncconiit  next  week,  Tbc  whole 
exhibition  will  he  >lv3cnhe<l  in  due  coiii'«e. 

Shanghai  Contract.— The  large  conti-jicl  fur  ihv 
Uovuriiiucnt  House  at  .Sbunj^b.ii  for  all  eleclriciil  tilting^, 
brackol^,  «witi.ite.s,  itnd  uthvr  it()|iiii'ittiis  (tvilli  thu  cxco[ition 
of  the  very  lar^e  clectroliei^i  for  the  hull)  hiw  Inicn  ;;)VQn 
to  the  Uonernl  Klectric  ComiKiny  (Mussi-it.  ]iiiiRw.iiiger 
•tidCo.). 

Tborason-RouRton  Electric  Railway.— Onlers 
for  three  more  VV(;jtiiif;liouac  c»ni|iouLKl  engines  of  200 
h.]>.  each  have  been  j^iven  fur  thcOmnha  luiil  Council  UhiS'e 
Eloctric  Railway,  making;  live  in  itso  in  Lhin  }ilatit.  Thi«  is 
regardetl  hk  thu  mo<lcl  eloftrlc  r.iilw.»y  o(  tho  Thommn- 
HcNiiAon  Coiuixtny. 

Sonth  London. — The  ^[ctio|ioliUii  KlecLric  Supply 
CouiiMity  have  ildinitely  uhnmlonei)  the  jimvismnat  onler 
KTUDtod  to  Uieni  )>y  tlie  Board  of  Trudo  for  the  electric 
ligbtinj;  of  South  London,  under  which  ihey  were  em- 
powered lo  su)i[ily  with  oleclj-ic  light  the  [jiirttdies  of 
Lambeth,  Sti-cdth^ni,  iind  rh|ilian). 

The  Electric  Sugar  Fraud. — The  JJirmiii{jham 
magisUates  on  Krid^iy  ]nvefl^l:.^>(l^d  ;(  very  painful  caao  of 
aU«tupt«d  suicide  by  a  broker  wlio  Itud  invcetoi)  Inri^vly  iii 
electric  siii^  ahai'CK,  and  wa^i  mined  by  the  fmiid.  Find- 
ing himself  utterly  ileatitute,  he  tried  to  tiin^  bimiielf  into  » 
funuice,  hut  was  rescued  after  having;  HUHtiiiiied  sorioiia 
injuries  to  hi»  hood.  Ue  aftcrwai'ds  nearly  succeeded  in 
votting  hiB  throat,  but  ia  now  recovering. 

Fiaabory  CollegOt— The  prai^mmo  for  the  MSAion 
IMK9 'JO  of  Ihe  City  nnd  Cnildn'  Technicnl  College, 
C^i»biiry,  has  just  been  issued,  and  contains  a  large  amount 
ol  iiifortuatioii  m  U>  the  cliuwa  and  work  undertaken  ut 
the  vollogu  under  the  superintend  eucti  uf  Prof.  Hilviinue 
ThoniiMon.     Thooe  who  intend,  or  have  to  wlvite  ywitbu 


who  intend,  to  enter  for  s  course  of  technical  education 

"ihonld  mo8t  ceitainly  proiiire  thi-i  |trogramnie. 

Ovorhoad  Wires,— A  loiter  hw  been  nddroued  tu 
Mr,  (.'onrteniiy  lioyle^  «(  the  itonni  of  Ti-adc,  by  (.be 
hoiidon  ('hAniiior  i>f  Commerce,  asking  for  rcrtiuti  toodifi- 
Ci^tion*^  ill  the  I'cgulntiioiiK  for  ovcrhcnd  wire«,  which  hare 
I'ei^eivcd  Lite  L-Ar.-ful  uttentioti  of  :i  iijiecial  committee.  It 
has  not  lieeu  coii&ic1«reil  necess;uy  to  trouble  the  I^roaideut 
with  u  ile|»itation.  Details  noeil  not  lie  given,  us  the 
re^ulalioti-t  theinKclveD  have  not  yoL  l)een  inihlishwl. 

Electric  tfndergroand  Railway  for  New  York.  — 

Mayor Oniiit  ifi  i"ciwrli:d  liiinl  iil  wmk  on  pliini  for  «euurinj^ 
.\r(  iindei'j^uiid  electric  railvruy  for  the  city  of  New  Vorh. 
He  (nvoitrB  n  scheme  for  the  fonnntion  of  !i  City  Railway 
coni|>any  which  shall  )mri:lia.<te  the  right  of  way  Mtraight 
through  ihn  ittreetft  and  huihlingN,  Vniild  a  mad  on  a  Kiiut 
foiuidiitioii  in!«t  heneAth  the  i?nrfiM-e,  and  oroct  a  Migter- 
atructine  of  firo|irot.f  Imildnige  over  Uio  railmiy,  with 
Qtations  iit  suitaMe  intemils. 

Dublin.  The  Dublin  Cor)»orutiou  have  given  notice  of 
their  inii.'ntiou  to  -ttiply  to  tbc  Board  of  Tmilc  for  a  lioenRC 
to  RUi)|ih  oloctric  lij^liliii;^  for  [iriv.ito  ]»tir|)09B*.  The 
advcrtiiiumctits  to  thai  effect  upjicar  in  the  local  |ja|turs  of 
the  'J-Hli  .luly.  iind  it  i»inliiiuited  thiit  Miy  u|ij>oititioii  lo  the 
iwhotne  iiiny  be  lodged  with  the  lloani  of  Trade  within  two 
monUm  from  that  dalo.  It  will  lie  in  tbc  memory  of  our 
reiiderH  lti.tl  thti  Uiditiii  Coriioration  have  :drendy  nht-iiiiod 
a  licrnse  fnr  the  [mblic  lighting  of  the  city. 

Edinburgh.  —The  arran^emmit«)  iii  conuoctiou  with 
the  forLlii-onntig  Elfictrical  Engineiiiag  KxhiloLioii  are  [»n> 
;pY!»ii>;;  HiitJRfnclorily.  The  «|iie.<itioii  of  tlic  Mtc  haa  licen 
]iniGticMl1y  settled  —  .Mcg^n.ttund,  it  is  iuideral>oo(|,  Iteing 
the  locality  fixed  n|>on.  Itoth  the  North  Kritifih  and  the 
Caledonian  Ituthvay  Coioiunies  have  u|^coil  to  lead  over}* 
Hx<«ixtaiit'C  |io<Kili1ti  ii)  tlio  i-trryin;^  out  uf  the  inidortakiiig, 
»nd  it  is  ex|>ecle(t  timt  the  latter  com|wiiy  will  eetublivh  :i 
siding  for  goo^ls  ti'uDic,  The  gtmranteo  fiuid  h>u>  met  with 
a  ^rritifyin;;  amount  of  <utece>«  »iiu>a  it  wa«  0|>en(Kl  two  or 
three  diiys  ago. 

Racing  Telegraphy. — The  following  sUiiHlioi  of  a 
three  diiyit'  r.irct  ntwtiii^  at  Iieiceslei'  have  been  jtuhliidiotl, 
»iv\  will  show  liuw  lar^  a  share  aimrts  huvo  in  contJilnitiug 
to  tolef;r.i|ihic  tinaiioe.     Itodiog,  in  the  lintl  iufttjinee,  with 
the  centind  nflice,  it  ii|t|iears  that  .'i,l  1.*^  oiilirmry  racing  and 
2U3  "jMftss"  messages  were  forwwrdoil.  while  711  mossagni 
were  received     On  the  I'lieccoimw:  5,.t89  gouoni  and    3-11 
"prcae''  aiedba|i;«s  were  (orwanlod,:uid  !!,2C0  received,  the 
tottds  thus  lieing  :    ICeoeived  2,'J7 1 ,  forwarded  ll,07rt,  ora 
grund  total  of  1 1,04'.>  me^ativfi.     These  rc|trescnt  tii  words : 
At  the  cciilni.1  office  39,"9ri,  on  ttio  course   10,921,  or  a 
grand  total  of  ."JOiiU!  worfh.     The  forcgoini;   figures  relate 
simply  to  "tiiBters""  ami  other  iMcinf-  tclegrums,  and  ore 
altogether  distinct  from  otbior  moBsa;i;eA. 

Art  Workmanship  Prlaas.  -The  (society  of  Arte 
oHera  X1.*)(J  in  prues  lur  olijetl**  dt  the  Arts  and  Craft* 
Hxhibition  thi«  auttmni.  01  ibtMe  some  are  lo  he  jpreti  fot' 
nieljil  work,  wrought  in>n,  brana  and  co)i[)er  reiioiiKHt'-,  gold 
and  silversmiths'  work,  and  chasing.  The  priue  will  be 
awnnlcti  to  emftjumeti,  not  profoasiottal  artists,  luid  may  )>u 
the  work  of  one  or  several  workmen  in  oombinatton,  and 
need  not  Ijo  tho  property  of  the  pcroon  sending  thorn  in  ;  or 
thoy  may  he  exhibited  by  ibuuiaiiufocLurunton  behiUfof  tbu 
workmen.     Thi^  is  n  de(xirtmeut  uf  an  which  ia  receiving 
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coTiAlnntly  increasing  uttcntioti  ut  tliv  liiLnila  of  olcctrical 
engineers,  aud  some  of  our  artistic  fitting  luakera  iiiay  like 
to  send  in  sp«cinien9  of  their  tneii's  beat  work.  Forms  of 
ajiplication  am  l>e  obUinod  of  Mr.  Ernest  Rjitirunl,  secre- 
tary of  the  Art*  anil  Crafta  I'^xhibitioti  Society,  at  th« 
office,  44.  Orost  Marlliorongb-street,  W. 

General  Electric  Company. — This  well-known 
general  oiipply  conitiuny  hiut  jiut  beon  rep^tcrml  as  a 
limited  liability  company,  the  bnainesaes  which  hxva  been 
carriod  oil  in  London  oni]  Manchester  under  the  styles  of 
the  Ueneral  Electric  Co.  (0.  Binawangsr  and  Co.),  London, 
and  the M&Dchester  Electric  WorkaLV.,  MuncbcKtor,  having 
boon  ctiiDbttied  under  oue  name.  The  Dame  of  the  new 
company  is  the  Qenera)  Electric  Company,  Limited,  of 
London  and  Manclie«ter  (G.  Binswungur,  managing 
director).  The  head  office  will  lie  at  71,  Qneen  Victoria- 
street,  i^ondon,  E.C,  and  tho  worka  at  Chapel-street,  Sal- 
ford,  Manchvitcr.  Tlio  cuuipany,  faovrvvor,  wo  undflretand, 
will  not  coum  liofore  thu  jmblic,  bin  will  continiiu  to  be  a 
private  concern,  the  anialganiatjon  having;  been  atTectod  tu 
ennblo  them  to  cope  successfully  with  the  increasing  ile- 
niitnd  for  their  manufactures.  The  manugcmcnt  remains 
unaltered,  as  Mr.  G.  Biiiswangei*  ia  managing  <liroctor, 
supported  by  two  co-directors,  Mr.  Max  Binswanger  and 
Mr  H.  Hirst,  both  of  whom  have,  for  many  yftors,  been  at 
the  head  of  their  electric  boll  and  electric  lighting  depart- 
moote.  Wo  wish  the  new  company  all  the  success  they 
deserve  in  thoir  new  <l6imrtnve.  The  demaiid  for  continued 
extension  is  a  good  Kign  of  the  steady  progroHit  of  clcctiical 
buBineas. 

Chelmsford. — The  preparations  for  lighting  tho 
borough  with  oloctricity  are  being  curried  forward,  work  in 
running  the  wire!<  having  been  commenced  lost  week  ;  itiid 
it  LS  hoped  that  Messrs.  Crompton  will  lie  able  tn  commence 
their  contract  in  September.  The  main  thoroughfare  will 
be  illuminated  by  \B  arc  lamps  of  1,000  nominal  o.i>.  For 
the  remaining  portions  of  the  town  thoro  will  be  200  incan- 
descent lamiM  of  32  c,p.  nominal,  ur  more  than  twice  the 
power  of  tho  present  gaii  tamps,  which  are  nominally  uf  1 2 
c.p,  each.  The  inrandescent  lamps  are  to  be  Tixcd  in 
lanterns,  which  will  hanj^  from  brackets  about  iMt.  to  :!Oft. 
high.  The  lamps  will  bo  sunpoaded  between  polc»,  about 
3Mt.  high  ;  many  of  these  have  already  lieon  put  up,  and 
in  the  other  cases  the  iron  sockotx,  which  are  abont  (ift. 
high,  are  U'in^  tL\cd  for  thoir  reception.  The  wires  will  be 
earned  overhead  at  tho  height  of  about  25ft.,  and  the 
copper  ones  will  all  bo  covered  with  vulcanised  indiarubber. 
Tho  gonoratJTig  station  is  being  built  under  the  new  offices 
of  the  company  at  tho  works,  and  the  foundation  for  the 
machines  has  been  laid  some  time.  The  engine  is  140  h.p., 
and  ftti  of  the  power  will  be  available  for  private  lighting. 
The  engines  and  dynamos  will  bo  duplicated  U)  guard 
against  any  breakdown.  Alternating  currents  and  trans- 
formers will  be  ueed. 

The  'Weattnghoase  AmalBramatlon. — With  regard 
to  the  plans  lor  conautltjatirig  the  Wostiity house  electrical 
intereets,  th«  following  special  dispatch  from  I*itt«burgh  of 
July  1 1  gives  tho  latest  details  :  "  The  stockholdera  of  the 
Westing  house  l^lectric  Company  at  a  meeting  to-day  de- 
cided to  reorganise  under  the  name  and  charter  of  the 
Westinghouso  Electric  and  Manufacturing  CumpAny.  In 
order  to  do  this,  Mr.  George  Weatinghouse  secured,  by 
purchase  of  a  majority  of  the  stock,  the  charter  of  tho 
Chartiers  Improvement  Compuiy,  aii  instrument  granted 
by  lef^isUtive  enactment  in  lti71,  which  conferred  upon  the 


corporation  named  extraordinary  powers  and  priTO^eOi 
BUoh  as  have  been  impossible  to  securo  under  inBtnimmt* 
of  the  same  class  granted  by  the  State  since  the  new  con- 
stitution of  r«n iiaylvania  went  into  effect  in  1S74.  The 
name  of  the  CharliL-rs  Comp^iny  vva«  cliiirigeil  last  month. 
The  charter  is  of  the  old  faahiotied  blanket  order,  empower- 
ing those  operating  under  it  to  do  any  sort  of  business  or 
mamif&eturing,  with  the  exception  of  running  a  Imnk  and 
isHuing  bank  notes.  All  the  electric  companies  now  con- 
trolled by  the  Wcstiiighouso  Company  will  be  coiifiolidated 
as  soon  as  punaiblc  utid  their  tield  of  oi>erationa  extended, 
the  last  obstacle  having  been  removed  by  to-day's  action. 
The  company  is  now  doing  n  bnainess  of  12,000  dols.  daily 
and  employing  2.000  men.  The  certificates  of  the  old 
coniitan)'  are  to  be  exchanged  for  the  new,  share  for  share." 
Oovemment  Telesrapha  in  America. — It  is  re- 
jmrUid  from  Waehingtun  that  I'ostimistcr  Oetieral  Wanfl- 
m;ikcr  hus  strnck  u  hard  blow  at  tho  Western  Union 
Telegraph  Company  by  making  a  sweeping  reduction  in 
the  tolls  paid  for  OoveriLmerit  messages.  The  statute 
which  gi-uribcd  t<u  the  company  the  privilege  of  using 
military  and  post  raads  and  crossing  national  land,  stipu- 
lated that  the  comiKiny  should  carry  t^vernment  messages 
at  u  rate  to  bo  fixed  by  tho  FoatmnHterGeneraL  For 
twenty-three  years  the  rate  ha.>i  Iraen  one  cent  a  word.  The 
matter  has  recently  como  before  Postmaater-Oeneral 
Wanamakcr,  and  ho  llxed  tho  rate  at  oac  mill  a  word  instead 
ot  one  cent.  This  action  has  caused  Iba  LHroctore  of  the 
Weatern  Union  great  dismay.  The  govornment'*  busineaa 
is  large,  and  the  profits  on  ithave,  itis  ^aid,  beon  a  comfort- 
able figtirc.  The  report  ia  ascertained  to  be  correct,  and  it 
by  no  means  covers  the  ground  of  the  Poslnmiter-Oeneral's 
notification.  He  informs  tho  telegraph  oompaniee  that 
under  the  authority  confened  upon  him  by  law  lie  dookfsd 
that  the  rates  for  Government  messages  day  or  night  shall 
bo  one  mill  ii,  word  without  rcgaid  to  distance.  There  is 
no  allowance  foi  delivery,  as  slatw!  in  the  Now  York  publi- 
<!ations.  By  those  who  have  oven  the  moat  general  know- 
Iwtge  of  telegjaphy  this  order  Ja  recognised  us  one  com- 
mitting the  (Government  to  a  demand  that  the  telegraph  cota- 
paiiiue  shall  do  public  busiiie»s  very  much  below  actual  cost, 
and  vary  earnest  protests  are  baing  made  by  those  inte- 
rested ill  the  Western  Union  Compa.iiy. 

Eleotric  Liffat  in  Sawmills. — Klectnc  lighting  plant 
ha-t  lieon  titled  at  Meaara.  John  Mitchell  and  Co.'s  saw- 
mills, Leitb,  by  Messrs.  King,  Mendfaam,  and  Co.,  and  in 
no  part  of  the  buildings  is  there  now  any  necessity  for  gas 
or  oil  light.  It  ia  also  proiwsed  eventually  to  light  tho 
yard  proper  by  moans  of  arc  lights.  Incandescent  lights 
are  used,  and  comiiriso  about  50  Limps  of  16  c.p-  The 
current  for  supplying  those  lamps  is  obtained  from  a  small 
dynamo  tlrivoit  directly  from  the  shop  shafting.  The 
dynamo  runs  at  about  I.IOO  revolutions  per  minute,  a 
speed  with  which  san-millcrs  are  quite  familiar,  and  which 
is,  in  this  case,  obtained  with  the  greatest  ease.  The 
dynamo,  which  is  of  Mes-srs.  King.  Brown,  aud  Ca'a  own 
nianuf.'icturc,  is  compound  wound.  Tho  dynamo  has  double 
bnishes  on  each  side  of  the  commutator,  by  which  arrango- 
ment  it  is  posBible  to  undertake  long-continued  running 
without  iulerforing  with  the  lighting,  as  the  brushes  can  be 
altered  and  adjusted  alternately.  The  dynamo  is  mounted 
on  two  planed  itx>n  sides  with  screw  gear  for  tftking  up  tlie 
slack  in  driving-belt.  Ta[»  are  provided  in  the  standards 
of  the  machine  from  which  the  spent  oil  may  be  drawn 
when  required.  The  different  fittings  have  been  8|>ecially 
made  for  the  different  machines  and  the  special  posilions 
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requiring  tbom,  titled  with  rortcctont  for  (leneral  lighting, 
or  amirig  over  ihu  tnuchities.  Thoiio  utiHer  the  macbino  in 
the  «baviDg  and  mtwJiist  pite  uns  muilu  dudtptuof,  and 
apeciajly  strong,  snd  give  a  eplendid  light  in  a  position 
where  it  would  ba  abaolutaly  impossible  tu  introduoa  a 
gua  jot. 

Stattsr  Dynamos  and  Motor*. — J.  O.  .Statter  and 
Co.,  fi(  the  Ailijiiii-c  Kiit;inf(iriiij^  Works,  W'osl  Dnijitori, 
have  sect  tis  their  now  ..iiUiloijiie  of  dynanios  and  niotois. 
Two  types  of  machiiies  rjv  inado  and  slockoil  ;  bigh-a[>eed 
amaltpower  dyDatuoa  (or  aoifiltor  itiaUllfitioiis  nrv  luiidc 
with  a  single  magnet  ooil,  and  with  the  lirmntupc  low  down 
lo  keep  the  centre  of  gravity  low,  and  the  larger 
dynamoe  are  made  with  the  double  cmgnets.  Tlie  list 
bean  ovidonce  that  great  utbeiilioit  is  piud  to 
the  perfect  mochamcal  design  and  workmansbip  of 
these  dyriamoa,  and  all  details  sooni  to  be  well  considorod, 
so  thai  intend iriy  iiKcrs  h^vo  it  in  their  own  hamlH  to  mako 
this  oloctric  lighting  h  thorough  practical  succom.  In- 
stances of  aucoess  are  given,  one  cspocially,  whoro  a  mill- 
owner  bad  his  coat  account  cai-clutly  Uistod  and  could 
iletoct  no  increase  in  bin  coal  bill,  and  his  wholo  |iramifio8 
aro  lighted.  Sjiecial  high-speed  autonuitic  engines  are 
mentionod,  sfiecially  dusi^tiod  to  run  tboir  dytuttnoa, 
tuvi  combinud  plants,  direct-drivoii.  uro  also  made 
apeeially  (or  ship  lighting  and  colonial  work.  Motoi-s  are 
made  aG|H>ciBl  feature,  xelf  regulating  and  absorbing  i>ower 
atricUy  piojiortiunal  to  the  work  done.  They  i-eipiirslilLle 
attention,  and  all  detAiItt  are  an'>iri}{txl  no  that  they  can  bu 
pilt  into  the  btnds  of  a  labourer  to  work.  On&  of  tboee 
motors  iH  at  preeeiit  running  in  their  works,  at  Rome  of  the 
dirtiest  work  |x>88ible — namely,  driving  a  loam-mill  fur  the 
fonndry.  The  priceR  seem  very  small  They  are  made 
fmm  }-h.p.  to  '2A  h.p.,  to  run  on  standard  circuits  of 
from  50  to  I  !0  volU. 

Qoodsatl  V.  Peader. — We  do  not  mean  to  indicate 
legal  action  by  the  jiutaposilion  of  those  two  numoif,  but  tho 
iuiM^ni-.m  between  Captain  GocKlsall  and  Sir  'lohii 
Pender  at  the  mooting  at  tbu  tjistern  Ti'iugr.iph  ComjKiny. 
CsptHiit  (loodsall  ha-s  a  gncvance.  yet  If  we  might  mlviHo 
wc  should  Bay  follow  the  example  of  "  iCrer  Ilabhil "  and 
"lay  low."  Ko  good  wilt  come  of  complaints  at  thoso 
moetJngB.  Pender  ts  too  strong  tu  Iw  attai;kt><i  in  thiK 
nuuiner.  lie  comes  to  declare  a  dividend,  and  carries 
|iroxiee  in  his  {luokct  snllicient  lo  swanipoiniioMitiori.  Thoii 
ijfcjM'eho'.der*  can  only  judjie  by  what  CapLuin  CtMHUtU 
^pysand  what  Sir  John  Pender  says  —  the  ti'uth  U  not  lUu 
«|Ue8ti<>n^th<:  utiu  <.-oiiU'adiL-i&  ibu  ulbur.aiHl  ibmu  i>i  an  uml 
of  it.  Wtt  Nhonid  have  nothing  U>  «;iy  in  this  niHttcr 
except  tliiit  Sir  John  Poiidei-  ilrow  vury  largely 
U|K>n  lii»  inmf;ination  when  ixplyiit^  to  Capbtin 
Guodsall  alioiit  a  contemporary  piqier.  Thu  lactx  aiu 
hardly  ns.Sir  J.  I'ender  slated.  The  t)uth.-UKlhis«tiIeniuiit 
arc  annitiwhat  different.  Theio  in  no  single  Matemoiit  nf 
ibt  whole  that  ie  accuralv,  and  a  gruutor  diiitortiuu  of  facU 
it  would  bo  dtffi'-ult  to  innigine.  We  nevei'  heafil  that  as 
pl^n  John  render,  or  as  Sir  John  I'undtir,  the  chairman  of 
multiple  i-onipMniea  [losed  a>  a  |>hil.(iiibu>pi»l.  Nor  do  ue 
believe  any  actioti  of  his  life  tondn  lo  point  to  this  belief. 
Ilfl  W  about  «»  keen  a  niiin  of  biifincj^i^  '.*  th«>yniako'ein," 
and  iom  nothing  iin1vs>.  hv  sees  a  |ii-ni[)eeti«e  i/mii  pvi  'yc. 
Ilia  snoeeM  in  life  shous  how  admirably  he  has  manageil 
all  tJlinge  be  loiK-hcd  Ut  bit  buncHt,  hiUi,  of  cuiirso,  now 
attd  again,  slips  that  shall  \iv,  iiiinielett^  Hti-ontjcr  nicn  than 
ll'upluin  (fOudsull,  01  tbv  wrilt't',  uvo  on  the  war-jiatli,  and 
any  day  otay  bring  about  such  a  cuuviilsion  in  Uld  Uruad- 


street  that  will  give  a  salutary  lesson  where  it  it  much 
needed. 

R««ketuAan  Elaotrio  Hater. — A  new  and  very  id* 
guniouB  practical  meter  for  the  meo^iromont  of  oleotrio 
currents  wa«  shown  lU  a  few  days  ago  by  Mr.  Reckenzauo. 
Thi.<i  he  has  been  eiigag&d  on  for  the  last  two  years,  aud 
it  is  now  perfect  in  working,  hut  we  are  not  able  to  give 
illuatrations  of  it  as  yet,  as  the  foi'oign  patents  are  still  to  be 
obtained.  Thea«tion,  however, may  1)6  bnetly  mentioned.  It 
deficnds  upon  the  invention  and  simultaneous  employment, 
a  solenoid  with  an  action  iierfectly  proportional  to  the  our 
rent  strength,  a  self -starting  clock  mecbaoism,  and  an  oloctric 
self-winding  arrangement.  To  obtain  a  solenoid  pro[)or- 
tional  in  its  motion  h-ia  been  a  diflicnity  which  ban  hitherto 
preveiitod  this  niothud  being  used.  Tbu  ditbculty  is 
got  over  by  Mr.  Recken^aun  by  employing  Iwo  solenoida, 
in  one  of  which  a  eoiintorwoight  is  simply  held  siisjiended, 
as  it  were,  in  the  lines  of  force,  and  itK  action  is  simply 
to  Icswn  the  weight  of  the  core,  so  that  when  the  main 
solenoid  acta  on  the  lever  the  counter  weight  can  boadjtistod 
to  compensate  exactly,  and  tbc  movement  of  tlie  lever  is 
strictly  proportional  to  the  current.  The  lover  camea 
a  small  friction-pulley,  which  rises  to  the  periphery, 
or  fallB  to  the  centre  of  a  constantly  revolving  friction- 
disc.  This  is  kept  in  motion  by  the  clock  action, 
which  is  wound  tip  one  step  by  a  shunt  current  from 
the  lamp  circuit  every  tjuartei-  minute,  and  the  pendulum 
ia  arranged  with  a  ijoculiai'  cscapomuut.  as  to  bo  Hclf- 
stMrting  on  the  admission  of  the  main  ciirrenL  The 
motor  shown  us  wae  a  ^0-light  meter  for  continuous  cur- 
rents, and  in  mojiiit  to  be  hermetically  scaled,  having  di&li 
to  allow  it  to  rtm  without  attention  for  three  years,  when 
they  begin  again  at  wro.  K|iocial  contact«  are  made  to  avoid 
wcariti};  by  s^xirking.  Similai-  meters  will  be  made  for 
alternating  ciiiTwnta,  and  will,  probably,  before  long  be  in 
the  market.  Some  have  been  working  in  laboratoriet;,  both 
in  England  and  America,  foi'  some  considerable  time,  with 
very  Rittisfactorj-  results, 

Agriealtaral  Show  at  Witian.— The  annual  show 
uf  the  l{i>ya1  M'incht'.-tl«r,  Ijjver|H»iil,  and  Nuixh  iHUicaishire 
Agricultural  Swuely  was  held  laitt  week  at  Wigan.  At 
this  exhibition  Mu»trs.  Sydney  Walker,  Oliver,  and  Co.,  of 
Nuwcai^llcon-Tyiie,  exhibitcil  in  a  atiiking  manner  the 
nipid  advaiicoB  which  have  licon  made  in  the  application  of 
eloctricily  to  mining  work  durinx  the  last  ten  ycjvr-t  For 
more  than  that  ptiritx]  tbia  Hrm  have  ^iven  sftocial  attoii- 
tioti  to  the  I'LKiniromontii  of  mines,  and  they  have  studied 
to  protliice  an  aj>|Mratus  that  nhul)  1>o  Urong  enough  for  the 
work  of  a  mine,  uitd  simple  cnmigh  for  the  mining  olficiak 
to  h.indlc  M'ithoul  >T|iucial  training.  They  have  fitlol  up 
over  Ibiity  collieries  with  electric  lij;hl>  the  rmult  being 
nut  oidy  iiH|iiuved  working,  but  con«ider.tl>lu  economies. 
They  have  also  tillual  some  huiidrotU  of  their  electr.e 
isigntU  on  tbc  citK<«o  pUiics  and  in  the  windin;^  sbafta  of 
cullictivn  in  all  jxirU  <.-f  the  United  Kingdom.  In  one  of 
the  Wigan  (-'ual  ainl  Iron  t'omiiaiiy's  pits,  for  iiisunce, 
eight  loud  IwIIh  ring  Mmulunoou^ly  at  difTeront  statiomt  in 
thu  mine  and  engine  hoiiscii,  fit>ni  any  |Mrl  uf  the  hauling 
roadH,  by  simply  prussing  two  naked  wire«  together. 
Working  models  uf  these  aignaU,  and  of  domestic 
electric  bells,  aie  t-xhibitetl.  al»u  various  inuio- 
deitcenl  lamps  from  '2\  c.p.  to  1,A00.  The  current 
[or  the  latter  iti  furniabo<i  by  uiiu  of  the  Arm's 
100]i;(lLt  dyit.imon  and  ts  ilriveii  by  a  .VliU'sh.dl'8 
engine,  the  t>»  ■  u  uniiieiiL  Iwing  usiit  u>  drive  niio  of  their 
1  h.p.   clci.ti'ii.   iMoloii^  which   w    vv%  vxxctv  <coo^  'we  v.i».\4 


to  driva  iiiwtber  dyiumo  electric  generator,  whoM  current 
BUfipties  aorae  oi  tlie  lampB  on  th«  slull,  or  tho  iikxIgI  ian 
•xhiUtM  by  Haesi*.  WkUc«rBrM.  The  finu  luvc  u  vary 
intamtiiig  display  of  awitcbea,  brackets,  weather-proof 
jirotecton  for  outdoor  Uin[K,  lotj^other  with  oleclrica) 
iDtMunnf;  tnstramontft,  the  {wwerful  tielU  and  alrong  iron 
Veys  used  in  mines,  and  many  otJier  interesting  things. 
Mr.  (i.  Stejthen  Corlel,  Iho  firm's  manager  for  tlie  distriot, 
baa  sup«nntondod  the  erection  of  the  apparatm,  and  Mr. 
Sydney  F.  Walker  in  also  in  attendance. 

British  AssoeiAtlon  Excar8loiiB.--A  numhcrof  ox- 
cnniona  have  l>ecn  armnga^l  for  llic  nieuting  u(  the  Itriliah 
Aaaociation  in  Newcastle,  nineteen  in  all,  eight  uiton  the 
flnt  Saturday,  in  tho  afternoon,  and  eleven  for  Thursday 
(ollowing,  (or  the  whole  day.  The  rotitos,  railway  and 
refrwhment  accommodations,  guide-books,  ooiidtictor  and 
conveyances,  have  all  been  amuiged  for  by  the  able  and 

,  Mergetic  socretarj'  (or  tho  committee,  Mr.  Adolphiw  H. 
Picltinwn,  who  has  taken  an  immense  amount  of  trouble  to 
make  this  part  of  the  programme  a  niccess.  Kach 
excursion  is  made  to  be  oeU-Bupportiiig,  the  iH'ice 
«liargod  for  the  ticket  covering  all  expenaea.  As  many  of 
Uie  local  gei)tr>-,  however,  provide  lunobeon  frco  to  I  be 
members  of  tbe  aaaociation  visiting  their  place«,  the  cost 
of  tbflM  tickeUia  id  many  casoe  merely  nnminnl.  Otfen  of 
hoapitality  have  been  lecetved  from  the  I>uke  of  Northum- 
berland, Lord  Arrastrong,  the  Mayor  and  Corporation  of 
Berwick,  the  Middleabrough  British  Asaociatioii  Kectptton 

'Committee,  Earl  of  Carlicle,  Colonel  Mitford,  Sir  George 
Trevelymn,  Bart,  River  Tyne  Commiiwioncrs,  John  Dagliah, 
the  aulhoriUe«  of  the  University  of  Durham,  and  others. 
Altogether,  the  programme  is  a  very  tuWtin;;  one.  and 
will.  IK>  doubt,  be  well  appreciated  by  ttioeo  for  whom  it 
has  been  preparer). 

OUy  LichiinK.  —The  Sti-octs  L'tmimittoo  of  the  Com- 
missioners of  Sewers  on  Tuesday  re|KH-tod  on  the  contracts 
for  the  City  lighting.  It  aeemx  that  fivo  comi>&nios^tho 
Angk>-Americaii  Brush,  the  Motro^ioliLan.the  Ixtndon  Klcc- 
tric,  the  l^ng,  \V'harton,  and  l>owii,  and  the  Hous*-to- 
H0U6O — sent  in  tenders.  Major  Marindiii  hi»d  since,  how- 
ever, notified  tbom  thitl  Htntutory  jtowers  would  be 
neoenary,  and  the  first  four  of  these  conpanioa  mentioned 
bad  promiaed  to  ap|>ly  for  provU)on»l  orders  next  seaajofi. 
Only  one,  the  Anglo-American  Brush  Comjany,  were 
Itrictly  ill  accordance  witb  tbe  model  s(Mxi5cation  of  the 
Board  of  Trade,  and  under  the  advice  of  Mr.  I'reeco 
they  instructed  the  oHicors  to  negotiate  further  with  tbe 
Metro])ol)tan  Electric  Supply  Conpsuiy  and  tbe  London 
(Ilcctric  Sup{>ly  Cumpany,  with  a  view  to  arrange  similar 
taraii  with  tbom.  This  had  since  been  done,  u-itb  the 
renutt  that  they  had  severally  modified  the  terms  of  tbetr 
Icndera,  so  as  to  bring  them  into  uniformity  with  that  of 
tbt  Ai^Jo-AmeiicaD  Bruab  Company,  and,  broadly,  all 
lA«w  llinM  compuiiea  now  agreed  to  accept  the  terms  of 
the  original  apeeMcation  modified  only  in  terms  of  the  pro- 
vidonal  orders,  and  sanctioned  by  the  House  of  Commons. 
The  prices  per  annum  jier  arc  lamp  were  as  follows  : 
The  London  Kloctric  Supply  Corporation,  £H.  38.  lOd. ; 
the  MotropoliUn  Etoctnc  Supply  Company,  X36 ;  tbe 
Aoglo-Ameriran  Brush  Comgiany,  £26  ;  but  tbe  T^oodon 
XlMtric  Sup|>ly  Coqwration  [ffopoaed  to  axtinguitdi 
half  the  Umpc  lit  midnight.  After  fnll  considomtion 
Um  eonnittoe  rocMUMudcd  that  tbe  tenders  of  the 
Mill  tbTM  compatiiM  ba  prorMooally  aoeepted,  subject  to 
tbeir  agreeing  to  antar  into  a  contract  for  '21  yaars,  deter- 
tninahle  by  either  i«rty  at  the  cad  of  seven  or  Co«trteen 


years,  and  tbe  Tendon  Slectric  Supply  Company  waiving 
tho  condition  as  to  cstingiiiiibing  half  the  lamps  at  mid- 
night. That  the  three  di^tricU  iuto  which  tho  City  is 
divided  for  this  jmrpose  be  allotted  aa  follows — vix. :  No.  I, 
west,  to  tho  Metro{K>Ut8n  Electric  Supply  Company ;  2, 
central,  An^^lo' American  Brush  Cttnipitny  ,  3, east,  London 
Electric  Supply  Com|>any.  To  light  tbe  main  tborongbfares 
by  means  of  395  arc  lamps  would  eost  XIO,Q24,  in  place  of 
1 ,7M  gas  lamjw  now  coating  £6,930  per  annum,  but  whilst 
the  price  would  not  be  double  that  of  gas,  tbe  amount  of 
light  would  bo  many  times  greater.  An  amendment  waa 
proposed  that  the  report  be  printed,  and  circulated  and  ita 
consideration  adjourned,  bat  this  waa  negatived  by  the 
chairman's  casting  vote.  Tbe  solicitor  stated  he  was  not 
quite  aware  of  the  terms  ^tr.  Preece  bad  arranged,  and  aa 
a  matter  r^f  fuel  all  the  tenders  difTorcd  sumowhat  from  the 
original  conditions.  Finally,  the  deWte  was  vljounted 
without  the  rc|iort  being  ordered  to  be  printed. 

Cluargliig  Stationa   on   the    Thames. — Immiacb's 

chaiging  stiliuns  for  electric  luuucbos  on  the  ThaoMa  are 
looking  iptite  i«vplciident  now,  and  are  a  jiroroinent  objecfc 
in  some  of  the  reocbea.  Tbe  other  day  we  bad  a  look  over 
the  one  at  Itichmond,  which  has  lu3on  there  now  about  three 
weeks.  It  is  a  tloating  station,  moored  at  Qlover's  IdaacI, 
on  tbe  river,  just  below  Tho  Star  and  Garter,  and  is  No.  1 
of  the  scries.  It  ia  a  lotig,  low  crafty  ratber  like  an 
immense  house-boat,  consistiBg,  in  reality,  of  a  Urge  river 
baige,  boardod  round,  and  witb  windows  and  doors  all 
nicely  jtaintod  and  finished  up,  and  tnwsfonned,  one 
sees,  cm  looking  inside,  into  an  engine  and  dynamo-hoose, 
with  ju<t  the  top  of  a  black  funaol  dwwiog  above. 
A  large  legend,  telling  all  and  sundry  what  tfae  eruft  is, 
is  carried  in  front  in  fidl  view.  Tbe  engine  ia  a 
semi-portablo  3A  b-ji.  Fowler  engine,  running  an  Immisch 
dynamo  of  126  volta  and  120  an)|>ere«.  Switches  and 
fittniga,  cl  course,  are  arranged  inside,  and  tbe  long  wires 
from  the  dyttaiBo  are  curled  up,  ready  to  charge  up  any 
electric  craft  that  may  be  stopping  in  Richmond.  Bertlis 
are  arranged  for  the  electrician  and  tbe  onginoroan,  who, 
when  we  oaUed,  bad  DOthiog  on  hand  in  tbe  way  of  tupply- 
iug  stored  anerfj  for  pleamre  trippers,  and,  in  a  neat  peaked 
cap  and  son'wester,  was  leisurely  coutempUting  the 
nmning  stream  below,  in  regular  dolce  /or  nimU  alyla. 
There  are  live  or  six  of  theaa  cbaqpafl  rtatioia 
altogether,  covering  the  eoune  right  tip  lo  Henley,  and 
tbere  are  some  ten  or  a  dozen  electric  launcbea  of  lundij 
si«M  which,  OD  the  higher  leacbes  esjiecially,  are,  we 
believe,  very  well  imtronised,  their  quietnoas  and  daanH- 
nees  being  muck  appreciated.  One  of  Ihees  efcaigtag 
stations — tkal  at  Hampton,  wbsre  Ibfr.  Volk,  tbe  cnginear- 
in-chief,  baa  his  beadiiiiartcra — is  a  jireUj  little  arttsLieany- 
built  villa  or  riier-bouao,  and  is  a  distinct  gain  in  appeannce 
to  the  walcTHide.  Wo  must  ooogratulate  Uaaai.  immisch 
u|>on  their  sucoeaii  in  this  undertAking.  It  seema,  however, 
ratber  a  waste  of  pfauit  to  have  engines  and  dynamoa 
ready  and  only  used  occaaioually  ;  and  where  it  was  poaaible 
that  permanent  dialling  stations  could  be  oarfoUy 
emidoyed  as  souraaa  of  Ugkt  for  the  botels,  chargiQi  Ike 
launches  also  when  desired,  tksy  woaki  be  doubly  naefal. 
Of  ooorsa,  floating  autions  are  required  for  cettain  oooa- 
dona,  but  even  Ibeeo  might  poesibly  be  made  doubly 
useful.  Where  wealthy  poo|ile  lii-o  in  tbe  sonuaer  nontha 
in  bouse-boaLs,  they  would  appreciate  tha  etecUie  U^  if 
they  oould  get  it  easily,  and  if  they  were  leU  tkai  tk^ 
could  have  a  set  of  aioraga  sella  for  tbeir  Ujtbt,  and  the 
floating  station  would  come  round  once  a  week  or  so  and 
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charge  them  up  for  a  rogulat  too,  tboto  also  would  eorve 
their  double  purpoM.  We  commend  the  idea  to  them  with 
our  respects. 

Eleotrlo  Traction  for  Underrroand  Railways, — 
A  lecture  on  this  subject  waa  given  in  coiuiection  with  the 
Scientific  Society,  in  the  hall  of  the  [jtoniry  and  PhiloHO- 
phical  Society,  on  Wednesday  week,  by  Mr.  M.  Holfoyd 
Smith,  who  is  a  tovnamanof  Halifax,  and  who  !h  well  known 
BC  one  of  the  pionuors  of  Ibis  work.  Dr.  H.  C.  Smith  was 
chairman.  To  make  his  lecture  thoroughly  understood  by 
^'tbe  audience,  Mr.  Smith  prefaced  it  with  some  intereattnj^ 
remarltB  on  electricity.  Coming  to  its  application  to  thft 
trains  on  the  underground  lines  in  the  luetropolis,  he  sa,id 
ihe  force  rerjuired  to  set  those  trains  in  motion  wan  GOO  h.p. 
The  desire  of  nearly  everybody  outside  the  electrical  world, 
and  it  was  very  unfortunata  that  it  wax  so,  was  tbal  they 
itcd  electricity  stoi-cd  in  :t  small  bucket  or  biindbox 
lb  would  give  them  the  force  they  wanted  to  some 
told  amount  of  energy.  Ho  had  carefully  gone  into  a 
calculation  of  what  would  bo  the  necessary  weight  of  the 
very  best  accitmubitor,  or  storage  batteries,  in  order  ta  pro- 
duce that  600  b.p.,aiid  found  it  would  require  absolutely 
SOO  tone  of  batteries,  and  that  altogether  disregarding  the 
weight  of  the  batteries  themselves.  lie  thought  that  abtte- 
ment  was  quite  sufficient  to  show  that  if  thure  was  to  be 
any  siMwesti  in  working  the  underground  lilies  in  London 
'hf  al«etricity,  they  must  look  to  some  other  method  of  pro- 
ducing the  power  than  storage  power,  and  that  naturally 
eame  to  produ^^ing  the  power  direct  How  wore  they  to  get 
the  power  from  the  station  to  thotmin,  esivecially  when  they 
had  to  deal  with  &ucb  enorinoua  currents  as  were  required  to 
produce  600  h.p.  1  Having  touched  on  the  mass  of  difficulties 
which  arose  as  soon  as  they  began  to  deal  with  this  Urge 
question,  Mr.  Smith  proceeded  to  show  how  be  proposed 
gathering  the  ciurcnt  fur  tbo  metropolitan  linoa.  Kloctri- 
city  by  moauH  of  a  dynamo  would  be  generated  by  a  station- 
ary steam  engine  and  convoyed  along  overhead  conductors 
of  a  peculiar  shape,  a  wiru  from  these  being  t<ik«ntoa  motor 
in  tlie  ou".  He  had  constructed  an  instrument  like  that, 
and  caused  it  to  travel  at  a  speed  of  2:y  miles  an  hour,  and 
through  it  pa«»od  u  current  to  dnvo  600  h.p.  Mr.  Smith 
pointed  out  the  advantages  of  his  system  an  opposed  to  the 
present  method.  Fii-stly,  it  would  bo  very  much  cheaper. 
The  present  cost  o(  working  the  underground  trains  in 
London  was  about  lOJd.  per  train  mile.  Ho  was  within 
lafe  limiU  when  heaaid  that  might  be  done  with  electricity 
for  lees  than  6d.  per  train  mile.  That  arose  from  the  fact 
that  instead  of  h^tving  to  carry  the  weight  of  the  ateuni- 
eogioe,  which  weighed  over  10  tons,  and  the  coal  and  water, 
there  was  only  a  motor  weighing  between  '2i  and  S  tons. 
The  nasty  sulphurous  smell,  which  nearly  choked  the  pas- 
sengers through  the  tunnels,  would  bo  got  rid  of.  There 
would  be  greater  safety,  because  it  would  be  possible 
to  arrange  that  as  soon  as  a  train  came  within  n  certain 
distAOceof  another  the  following  train  would  lose  the  power 
to  go  forward,  and  thus  danger  of  colliBion  would  bo  pre- 
Tentod.  It  would  also  bo  poeeiblc  for  all  the  doont  to  close 
Mitomatically  u  toon  as  the  train  started.  A  vote  of 
thanks  to  Mr.  Smith  for  his  exceedingly  Interesting  lecture, 
proposed  from  the  cbair,  was  passed. 

Kleetrieal  Kx«cation.  —  Nemesis  has  overtaken 
Harold  P.  Brown  in  the  shape  of  an  ordeal  under  cross- 
etMnitiation  in  the  case  of  Krcmmlor,  the  condumnod  crimi- 
n«L  Suit  baa  been  bi-ought  against  the  warder  of  Auburn 
prison  to  prevent  the  iiiHteting  of  tfae  death  jionuky  by 
eleetrieity  on  the  ground  that  it  is  "  cniel  and  umuuiil  "  and 


therefore  prohibited  by  the  Amorican  oonatitution.     The 
question  of  fact  that  men  have  been  killed  by  electricity 
was  admitted  :  the  question  of  cruelty  is  to  be  settled  by 
testimony.     Harold  P.  was  called.     He  stated  that  bo  has 
been  in  the  electrical  business  for  13  years,  beginning  in 
Chicago  as  an  agent  fur  the  E<lison  Company.     He  then 
became  goticntl  agent  for  the  Western  Klectric  Company 
for  three  years,  and  devised  forms  of  electro-medical  appara- 
tus for  physicians.     For  five  years  he  was  with  the  Brush 
Company  as  electrician  and  siLleitman,  and  for  a  time  acted 
as  engineorof  a  comjiany  working  his  own  inventions.      He 
now  earns  hia  Hvinif  as  an  engineer  designing  new  appara- 
tuK,  testing  electrical  devices,  and  giving  expert  testimony. 
He  it  also  qiialitied  to  earn  hie  living  as  a  mechanic.     He 
did  not  hold  a.  cortilicate  from  any  institution,  but  was  a 
self-made  electrical  expert     In  answer  to  questions  about 
his  o)C(K}rinicnts  on  living  bodies,  ho  stated  he  uioaAureil  the 
rcsistauco  by  a  Whcutstonc  bridge,  but  had  never  had  the 
opjiortunity  of  moanmng  that  of  a  man  killed  by  electricity, 
lie  had  made  a  li&t  of  91  [wrsons  killed  by  electricity  ;  he 
knew  nothing  of  the  conditions  under   which  they  were 
killed,  and  hud  heard  of  others  who  had  come  into  contact 
with  a  dynamo  who  were  not  killed.     He  had  himitelf  taken 
a  heuvy  charge  fi-om  a  dynamo,  and  had  the  flesh  tiuTit 
from  his  hand.     He  did    not  believe,  however,  that  any 
person  "  ever  withstood  the  full  pressure  from  an  ordinary 
dynamo  and  survived."    (This  is  how  it  is  reported,  though 
it  really  socma  too  puerile  to  be  tnie.     AVhat  is  an  "  ordi- 
nary "  dynamo  ?)     The    witneaa   then   swore   that   in   hia 
judgment  the  instruments  furnished  would  kill  sjteedily 
and  painlessly.     Ho  stated  that  the  avenij^e  resistiutco  of 
the  human  body  was  2,500  ohms,  and  that  be  would  fix 
upon  4,000  ohms  as  the  maximum.     The  highest  be  had 
found  in  animals  was  30,000  ohms.     The  real  object  of  his 
pamphlet  was  to  show  that  high-tension  alternating  currenta 
were  dangerous,  and  that  high-tensioa  continuous  currents 
could  be  made  safe.     Mr.  Brown  wild  that  Ohm's  law  was 
universally  recognised  as  absolutely  correct,  and  the  resist- 
ance and  E.M.F.  being  known,  the  current  could  be  deter- 
mined.   This  he  had  only  usoortained  approximately  for 
living  animals,  as  the  resistancQ  varied.    Ko  burning  of  the 
flesh  would  take  pUco  with  a  property  moistened  electrode. 
Beyond  alt  doubt  in  his  mind  a  pressm'e  of  1,000  to  2,000 
volts  alternating  curront  led  into  the  body  from  bead  to  foot, 
would    prove    fatal.     "  Take  a  man  having  a  rcttst4nce  of  , 
&0,000  ohms,"  asked  the  counsel,  "would  that  vary  your 
opinionl"    "  It  would  not."    *'  With  1,000  to  2,000  volut" 
■*  If  it  were  properly  applied."    "  In  what  time  would  doath 
ensue  1"  "Within  15  seconds."   Lawyer  Cocbau  then  eli- 
cited from  the  witness  that  ho  had  studied  static  electricity 
at  school,  and  also  his  positive    opinion  that  Ohm's  Uw 
applied  to  the  alternating  as  well  as  to  the  continuous  cur- 
rent.   Mr.  Franklin  L.  Pope,  past  president  and  member  of 
the  executive  council  of  the  Americm  Institute  of  Electri- 
cal Knginoers,  then  stated  that  bo  did  not  think  the  resist- 
ance of  the  body  could  be  accurately  determined.    Hs  had] 
tried  himself  that  morning  and  found  it  varied  from  6,3l>0] 
ohms  with  a  l-volt  cuiront  down  to  3,500  ohms  with  lOO' 
volu.     Ho  was  familiar  with  the  Westinghouso  dynamo  of 
1,050  volts,  and  did  not  think  it  could  generate  the  force^ 
claimed  for  it  by  Mr.  Brown.     He  thought  the  flesh 
always  be  burnt  with  a  current  suiliciont  to  autw  death. 
Ho  bad  reason  for  believing  that  the  death  by  eleotricity 
was  an  exceedingly  painful  one ;  and  that  so  far  as  the  prac- 
tical bearing  of  the  experiments  on  animals  went,  he  re- 
garded them  of  little  value.  Other  testimony  is  to  be  heard. 
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THE   EDISON  THREE-WIRE  SYSTEM  OF 

DISTRIBUTION," 

BY  W.  J.  JENKB. 

In  the  use  of  electricity  for  thi5  procliictiuii  of  light  Lhu 
world  hM rMlued  ona  of  tbe  most  fu-i-eaching  and  com- 
mcrciftUjr  important  of  tbe  niyriiu]  iipplications  of  this 
marvellous  inRnifo»tatioti  of  oueig^'.  Wo  may  well  |iniise 
for*  moment  at  Iho  ouU«t  and  repeat  thia  term,  nianifcs- 
latioii  of  ener^,  while  we  iix  ftrmly  in  minH  the  fact  that 
ill  calling  forth  the  li|;ht  of  the  va[xiiirii!in^  caiboiiB  of  the 
electric  arc  or  the  glowing  tiknient  of  the  incan<[es<-ont 
lamp  veare  but  changing  tho  old  lime  energy  of  the  niin'fl 
light  and  heat,  long  dominnt  in  the  coiil  we  hum,  hii::V  to 
tbe  energy  of  chemical  notion,  heat,  exijanRivo  jxiwor  of 
confined  vapour,  motion,  magneto^lDctricitVihc^ttand  light 
onve  moi'O.  In  onler  that  we  may  more  clcaily  grasji  the 
salient  points  of  comparison  between  the  purely  olecthca.! 
diagramn  and  tho  w»tor  analoguoe  to  which  wc  sh^ll  rofor, 
it  will  not  bo  out  of  pluce  to  ra]HdIy  review  the  ideas  sug- 
gested by  the  electrical  iinibi  mOAt  often  iiivolvMl  in  any 
olTort  at  tomjtariaon. 

ELKLTRirAi.  ASn  HviMiAiaic  FsriK 

1.  Potoatial :  Enarji}'  re^iresented  by  a  dilTeronco  in  thu 
electrical  condition  of  two  bodie*  or  points  in  Rjiaco,  as  in 
hydraulics  the  diffuiengc  in  level  ot  two  hotlics  of  water 
represents  the  cxjMsiiditm-c  of  forc<:  necessary  to  place  them 
in  this  attitude  of  cnntrasL. 

2.  Electromoti vu  Fokc  :  The  active  jircssuri:  rc»nltiiig 
frcan  the  din'eraiico  of  (mtoutial,  and  tones] wMidinu;  closely 
with  what  we  may  cull  tJie  mochanico  motive  ioix;c  re- 
sulting frum  ;i  differoiice  in  level  of  two  bortien  of  water. 
The  prossure  of  water  is  mu<uut'ti<l  in  |ioiinds;  that  of 
electncily  in  volts. 

Thus  in  both  wiiter  and  electricity  wo  huve  differoricti 
of  uotontiiil  while  no  work  is  dune.  Thu  |ji'oa»iu'o  uxisla, 
ana  it  in  {tosaihlti  by  an  absolute  electrometer  to  moa^urc 
static  attraction  (theiesull  □(  prcAHiu'e  where  nn  work  ia 
done  or  no  flow  occttra)  down  to  a  few  voU#.  .Sir  Wiu, 
Thomson  baa  recenLly  attomptetl  tu  reduce  thin  principlu 
to  a  practical  form  by  putting  U|>on  the  nMiket  a.\\  elcctm- 
nteter  corrc«[iiiMdiiig  to  u  water  or  at«ara  gaiijje,  reading 
ftom  about  100  to  several  thoniwnd  volt*.  Pnictically. 
however,  we  meaMire  electrical  pri'^snrc  only  when  we 
make  an  outl<!l  fur  it,  mid  from  the  (low  through  a 
known  rcsiittaiiee  we  calculate  the  fall  of  potential.  The 
current  being  the  same  at  all  iKtintc  in  a  |>ciTeet]y  Jn- 
nikt«I  circuit,  it  is  evident  that  the  jHttontial  only  is  lost, 
or,  in  other  worda,  the  energy  which  bus  produced  the 
differencu  uf  ptDssui'C,Hnd'bcontum|)iuarily  or  momentarily 
stored  ii[),  iik  it  were,  ban  been  exjieiideil,  and  the  luretited 
motion  or  velocity  tmnsforniod  into  heal.  Hem,  then,  is 
one  cardinal  idea  tiainvty,  electricity  is  not  in  itself  a  source 
of  enoTKy,  biit  a  means  of  tmnsfcroiico  or  LinnHmLviion. 

3.  Kmietaiice  to  electrical  action  :  Iteproseiitcd  hyohniB, 
whiJo  for  the  friction  of  water  in  pipeo  wc  hu,vo  no  unit  of 
moiuurement. 

4.  liiteoaity  or  force  of  flow  reBulling  from  E.M.F.  modi- 
hed  hy  rexiKtanco :  Represented  by  amperes.  For  this 
action  hydraulics  ba&  no  unit. 

5.  (Quantity  of  foMB  delivered  in  n  given  time,  or 
amperes  per  second  :  Exj>rc8«od  in  eoiitonibs  ;  nioaBmnQg  a 
dynamic  diRcbarge  «a  wc  measure  gallona  (wr  second  in 
hydra  itlicB. 

6.  Power  conveywl  thiuugh  a  conductor  by  th«  ttowiiig 
of  any  current  at  any  prc«8iiro,  or  the  i-atc  at  which  ctioiuiy 
is  exiTend<«l  or  work  done :  Thin  is  tho  product  of  tne 
R.M,F.  and  the  resulting  current,  and  is  measured  in  watts, 

7.  Work  done  or  beut  generated  liy  a  current  liiiring  ii 
certain  neriod,  or  by  a  cerUkin  number'  of  coulombs  at  a 
sfiocilio<l  priMsuFu  :  Thin  i«  uxprtissotl  in  JouIon. 

It  i,s  often  convuniunt  to  compiiru  olectiiistt  with 
mechanical  energy  l>y  lememboiing  that  7-1^  vcaWa  la  the 
equivalent  in  olci;liir..l  utiitaof  one  mocliaiiical  horse  power, 
A50  foot  pmindit  i»er  lecoiid. 

COMPABATIVE  Ks-KlflKSu-Y  OK  ElJCiTmr'  LaWI-S. 
It  ia  quite  evident  tbui  we  can   only  Rcvure  a  lowtr  iwr 
ceuta^  of  tho  cRicicncy  in  .i  li^hl  prothiced  by  cx|N9niting 

•From  ilip  EioJrUnI  H'vrl'l  (Kaw  Yoik). 


our  power  in  bringing  a  carlK>n  to  hicandescwtce,  btit  s^l 
retaining  its  form,  and  for  a  certain  time  parpetuatiag  tti 
existence,  than  we  can  where  we  raise  this  carbon  to  such 
a  heat  a8  to  sjteedily  di88i|)ate  iL  It  follows,  tberefon, 
that  the  iiicaiid accent  iHmp,  oxen  considering  tho  geoKtea 
life  of  the  caibon  in  thu  vacuum,  ia  less  oKcientas  ft  mMM 
of  converting  the  energy  of  electricity  to  that  of  light  tlian 
tho  arc  lamp;  and  Prof.  Nichols  has  shown  in  a  very  able 
i)iij)cr  within  the  pa«t  few  monthe  that  with  tho  old  type  o< 
i'Mionn  lamp  tho  eflicicnoy  wa«  ahoiii,  one-half  of  th^  of  ■ 
standan?  nominal  ■J.OOOc.p,  jrc,  The  adoption  of  the 
now  type  has  so  fur  iiicrcu$e<i  the  etiicioncy  oi  the  EdiMD 
lamp  that  we  now  stanil  to  the  arc  lamp  a  7)  to  lO^V 
about  7ri  per  cent.  ' 

It  was  the  knowledge  of  thi»  le!»er  tight-produeino 
]}owcr  of  an  incunduftcent  fil!ira<»]t,  coupled  with  the  dim^ 
culty  of  profhiciug  ciin'onts  of  an  HM.r.  low  enough  to 
he  pi-actically  safe  for  ilomestic  uses  by  machines  of  suffi- 
cient capikuity  to  serve  as  factors  in  a  centre  of  supply 
for  tJie  light  of  u  town  or  city,  and  tho  great  loat 
attending  the  diHtribntion  of  such  currQiiCs,  which  made 
the  Kurojiean  Rcicnttst^  m  positive,  Ioks  than  nine  yean 
iigo,  that  nu  commercial  ruHults  would  follow  Mr.  Ediaoo'l 
incandcHccnt  ex{*crimcnts,  and  sceptical  a.<;  to  tlic  success 
ho  finally  achieved  oven  in  c<im|>araUvcIv  nmall  isolated 
plants,  up  to  tho  time  of  his  denioneti'ation  at  the  Paris 
Kxhibition,  and  afltfrwAiil  rogui-dingccntnd  station  lighting, 
until,  on  NepUtmber  -1,  t882,  the  engines  of  the  New  York 
system  were  set  in  motion,  and  electiicity  was,  for  the  first 
time,  commereially  sold  <ls  light  by  elevtiical  measuring 
devices. 

The  greatest  triumph  of  the  EdiHoii  plun  is  realised  in  its 
ada|>tatiun  to  thin  central  station  distribution,  which  is 
properly  the  tinbjeci  of  this  paijur.  With  this  method  at 
our  command  we  deliver  current  at  any  |M>int  within  a 
given  dietrict  for  any  uumlwr  of  lamps  within  the  capacity 
of  ils  cundiictorH.  pi-eciaely  as  a  i^  or  water  system  sup- 
plies its  energy,  and  iti  m  douy'  entei'  by  far  the  hrgast 
field  for  ilUimination  of  ;»iiy  kin<l,  interior  spaces,  and  par- 
ticularly stores  and  dwellings,  where,  by  reason  of  ite 
nui>orior  softness,  steadiness,  itid  economy,  the  incandescent 
lump  must  ever  hold  tbe  ground  asagiuHHt  all  othermetbod^ 

ThK   HliiH-KKSISTANIK   LaMI'-  ^ 

In  auiilysing  the  flGcrets  of  the  succesH  which  has 
attondo)!  the  work  of  the  Now  York  utaLion,  the  iuitivl 
experimenul  ground  whore  today  may  be  seen  the 
demonvtrjtion  on  a  gi-and  aoalc  of  the  hyiiuthesis  of  less 
than  seven  yesti-^  ago,  we  find  undoubted  advantages 
secured  by  the  ukc  of  the  piiticiple  of  multiple  lure  distri- 
bution ;  wo  find,  also,  a  wunderfully  low  resisLarice  in 
dynamos,  and  in  the  bara  of  copiKor  constituting  tbe  main 
conductors,  hut  we  also  find  ttiat  without  vrnich  these 
other  favourable  conditions  would  be  of  little  avail,  a  hijfliJ 
resistance  lamp.  J 

SuppoiM  we  have  a  water-motor  so  constructed  that  it 
delivci-8  one  h.p.  of  energy  when  using  10  gallons  of 
water  iwr  minute.  Stipjwse  this  quantity  of  water  to  be 
secured  through  n  pipe  of  lin.  diameter,  at  a  distaticc 
of  100ft,  from  the  aoni-co  of  supply,  by  a  |)rofisure  of 
.50lh.  at  the  reservoir  or  pumjk  If,  now,  wo  can  so 
modify  the  motor  that  only  tivo  gallonn  of  water  per  minute 
is  nocoasaiy  to  do  tbe  same  work,  wo  shall  find  that  to 
secure  the  pdfisdge  of  the  five  gallons  thrnngh  its 
mechaniiim  the  pressure  mitst  be  raised  to  lOOlh.,  and 
that  MS  long  as  it  is  ^ifu  ^ud  economivul  t  >  make  tuc 
of  this  inci'CitKed  jjrosiiure  we  uiii  carry  the  motor  much 
farther  aivay,  xnd  secure  the  same  result  at  an  .tdditiuiial 
cost  (or  pipe^  loss  than  tbe  iidv^int^ge  g»inod  in  distribution. 
8o  in  innuide^cent  tiglitin^.  Mr.  F>diAon  dimiiiiahod  tho 
amount  of  cuiTcni  necessary  to  furnish  a  given  light  by 
raising  the  leuiKUnco  of  the  carlionti  far  beyond  the  i)oiii) 
reached  by  other  inventors  With  IcM  currcit  to  calTV, 
less  vop|ioi'  ii  ref|uirc<l  for  a  Kpeciftod  distance  :  and  as,  in 
luldition,  gi«.iter  prowmre  is  required  at  the  dyn-»mo,  the 
mme  sixo  of  wire  will  citrry  current  for  a  >[Mcitied  nnni 
of  Iam|H  at  a  great«r  dietaiioo. 

Hl'SHER    PRESfiCRK— iNrUKAHKl*    ECONOMY. 

Hut  oven  this  iwlvantage  did  not  auHiM.     The  first  N' 
York  installation  showed  too  serious  u  first  cost  in  eon* 


the 
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diicton  to  term  as  a  tj-pe  for  genoml  work  of  this  kind, 
.iiid  when  this  Hooime  appuroiit  to  Mr,  EdiBon  tlio  ijrol>- 
l<uu  of  iiiLruJiicitig  a  higher  pr&viiirc  into  the  main  chan- 
nels nf  (listributioii  van  atUcVml  with  vigmir,  anil  »  statU- 
factory  sululioa  seeiiroil  in  what  is  known  as  tho  thrce- 
wiro  sysKui.  ivlucli  hae  shown  itself  tlie  lover  which 
hoH  lifted  ihv  liiuiness  over  the  dead  ceittr«  l>etw«eii  fail- 
ure and  miccesH.  Here  we  coiijile  two  ilyrmmoj)  in  Acries, 
thereby  utilising  their  combiiicd  E.M.F.  and  doiiWinf;  the 
uvailahle  ciin'ont  delivered  over  .1  given  lair  of  wires 
at  any  (loint  on  tho  main  condikctora,  while  the  altarh- 
tnont  of  a  third  wire  to  the  Hiik  connoctiog  the  two  tnakoa 
it  poesihie  to  iise  in  any  one  lump  the  fwrco  nf  only  onu 
generator  and  to  inaki;  «;at}i  lam|i  seiwrately  conlmtlalile. 
Thia  [leculiar  armiigemeut  and  its  conti-aat  with  the  nhl 
two-wiro  principle  ia  made  [>laia  hy  ilm  illnatnitiun,  Fij(. 
I.  Here  we  recognise  the  familiar  ideiL  of  two  imratlel 
condiictoi-n  coiiiiccl«(l  with  tho  dynamo,  A,  and  at  u  and  (> 
lxm\»  in  nniltiplc  arc  cm  the  main  wire^  and  in  ntiy 
tlluminatod  s(iace,  e. 

Here  we  cnnceive  of  tho  ouli;oing  cuiTont  0,1  traversing 

the  po«itive  main  an<l  all  itfi  conmicti nj;  branches  to  the 

^^    knps,  and  returning,  aiter  doing  iti  work,  to  the  nejjative 

^m   terminal  of  the  dynamo,     [ii  ^iicli  a  syKltiin,  of  course,  the 

^B   greateat  dilTerenco  of  |H>leiilial   to  l>u  coriHiilurtHl   in  that 

existing   at   tfao  bi-ushea,  which    rn  central   nlntion   work 

UMiftUy  amountu  to  an  E.M.F.  of  from   U.^   to   130  volts, 

according  to  the  Iokr  antiutjaitec!  1iy  the  ealciiiated  resiitt- 

ancc  of  the  tondiictoi*  and  the  rcsietanco  of  Ibo  lamps  to 

be  metl. 

^P       Tht  Edison  central  stations,  whor«  the  loss  in  diatribu- 

'         tion,  when  the  syetem  ia  taxed  to  iU  ultimate  capacity,  is 

from  10  to  I'l  per  cent.,  are  iistially  supplied  with  lamps 

requiring,  in  different  caeeK,  from  lOfi  to  I  l.'i  volta,  and  the 

economy  of  their  use  is  thus  made  ooual  to  thi^t  of  isobtcd 

planta  whore  the  drop  in  [totential  from  dynamo  to  lamp 

seldom  exceeds  5  per  cent.,   and   where  the  lampx  may  he 

from  90  to  lOO  volts.     It  is  now  easy  to  illustrate  the  im- 

Ifortmice  of  a  bigb-roaialancc    lamp  and  a  low-ruaiittuuce 

unnatiire. 

^H       Suppose  the  dynamo  in  Fig.  I  to  bo  capable  of  feeding 

^B   1,000    IGcp.    lamps.     Before  connecting    any    lights   we 

^V  llftre,  if   ottr  insulation    bu   perfect,  iin  infiniie  mnistatice 

^B   Iwtween  the  conductor;  and  (Jisregaixling  that  u(  the  field- 

^^     inagnet«),  aay  001  ohm  in  the  dynamo.     Now  connecting 

one  lamp,  2uU  ohmit,  and  throwing  out  the  tesiaianceof  the 

conductont,  we  have  ?  JJ,  or  only  ssWij  *'■*  resistance  of 

tlie  wholo  circuit  in  tlio  machine,  loavin^  all  but  a  minute 

fraction  of  tho  energy  deveto|Wfl   by  the  amiatiiro  to   be 

exiicndcd  as  nwfnl  work  in  the  kinip.    At  thi.t  atAge  of  the 

ex{ianment  the  i-esistancc  of  the  lamp  circuit  f«  at  its 

^—^  hiehost  point. 

^H       Now  turn  on  all  of  tho  I,00l>  liehta.     Their  joint  rcsial 
^^   anc«  is  02  ohm,  and  50  long  as  tne  coils  of  the  armature 
renmin  cool  the  ratio  will  stand  "„%*,  indicating  that  :J^   **' 

I  the  current  is  doing  commercial  work, 
(laving  now  anivod  »t  the  nurmul  ca[]acily  of  the  gene 
ralor,  if  the  nuDiber  of  hun|is  be  still  fiii'tliot'  incraaeed,  a 
a«eond  dynamo  must  bfl  connected  in  multiple  with  tho 
lirst,  BO  tut  tho  armaturofi  may  jointlv  give  a  aiitlicientJy 
low  internal  rwistance  and  the  G.M.F.  he  kef^t  up  at  the 
lamns.  Tho  method  of  doing  thi^  will  he  ne«crihed 
^^    furtncr  on, 

^^       Now  transfer  dynamo  A  to  a  new  position,  Fig.  3,  and 
^V    comi0ct  it  in  sario)^  with  another  of  the  <iamo  tyne,  K 


Bfllting  both  to  tho  nun*  engine,  and  running  a  thini  wire 


from  an}'  [Kjint  on  the  conductor,  x,  between  tiie  two,  we 
hard  the  positive  terminal  of  the  combined  sy«tcm  at  r  and 
the  negati%'e  at  /,  with  the  middle  wire  alike  negative  to  A 
and  |ii>sitive  to  R 

If  the  machinea  he  run  at  their  normal  speed  the 
difTerencc  nf  potential  between  1  and  i  will  thiut  t«,  say. 
'iOO  volts,  and  between  r  and  n,  or  1  audi,  100  volts,  or  just 
the  prb|Hjr  force  fur  one  lam|t.  If  such  a  lamp,  as  at  r,  be 
connected,  tho  A  machine  will  bo  duiitg  work,  and  tfa« 
current  will  return  through  .<i  to  it^  negative  terminal,  If, 
inittearl.  (i  be  turned  on,  oidy  H  will  produce  current.  In 
Cfi«e  IxHh  <•  and  ^  burn  at  once,  the  eflect  nill  bo  exactly  a£ 
if  /(  and  i  (or  /c  and  m)  were  in  use  ;  the  double  E.M.F. 
tht'iii  working  through  the  double  resistance  U>  produce  the 
same  number  of  amjtores  as  before,  and  tho  middle,  or,  as 
it  is  tcchnicaCty  known,  the  "  nuiitnil  '  or  "  compensating  " 
wire,  ptaclically  cnt-  If  tht:  numlwr  of  lamps  on  one  side 
exceeds  that  on  the  other,  a  current  will  flow  through  tho 
neutnil  to  or  from  the  niMchine  carrying  tho  heavier  load, 
and  by  actuating  the  uetxlle  of  an  nmjiere  indicator,  will, 
liy  its  dirijction,  show  the  side  most  Uxwl,  and,  by  the 
angle  of  it-i  deflection,  serve  a«  a  measure  of  the  ditferenice 
between  the  two. 

Now,  we  are  ablu  to  itiumiiiate  auy  buildings  or  s|acos, 
r  and/,  by  attaching  their  UimiH  l,u  the  A  and  II  aide  of 
tho  circuit  i-08|iectively  ;  and  auppo«ing  U)»  diataooo  of 
these  iMiint-*  from  the  dynamos  to  be,  for  instaiico,  one-half 
mile,  we  have  sent  the  current  over  that  interval  at  an 
E,M.F.  double  that  employed  in  the  two-wire  plan.  To 
secure  the  same  loss  willi  the   same   number  of  uinperoe, 
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therefore,  we  need  n  nira  of  but  half  tbe  eross-soc-liou  u^ 
hefoi-e.  Hut  having  doubled  the  prenauve,  we  are  actually 
using  but  one-halt  the  current  previously  consumed  to 
Iraiinmit  tho  .lamo  total  energy,  and  heuce  our  two  wires 
need  wuigb  but  one  i^uarter  as  much  aa  those  in  the  first 
instalhition.  Tho  aildition  of  a  thin!  wire  as  an  (Hiualisor 
raiaoR  the  outlay  to  tbroe-eigbtha  of  the  original. 


rmM. 


To  make  thU  point  more  clear,  notice  that  the  joint 

200 

i-esistAnco  of  ii  and  i  is,  in  the  two  wire  system,    -   ,-»  100 

ohtns.     With  100  volu  presmre,  tli«jr  absorb  ~-   -  1  am- 
I)ere,     Place  the  same  lnm]>s  at  r  and  9,  and  their  joint 
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resist&iice  (in  eeriea)  is  400  ohms.     With  300  rolte  E.M.P., 

*>oo 

th«v,  thorafore,  absorb  ~--  =  O'b  amuere,  and  this  ono- 
400 

half  the  oh^iial  cuiTOnt,  which  ut  ibv  ulU  |>rouure  couki 

be  carried  by  a  wire  of  ono-hulf  tfio  air.t,  being  sent  from 

the  driiamo  to  the  titmfis  at  twice   that   prepare,  cai)  ho 

«tp]ili(5(l  through  four  times  the  resiatanco,  irc  onc^tt.irt«r 

the  maM  of  copper.     Coiianjuuntly,  ono-ijiiartvr  the  weight 

of  wires  will  »upt)ly  the  same  immber  of  watta  of  mierg}-, 

nnd  hence  gir«  tne  amount  of  lif;ht  as  before. 

(TebewHtinvidJ 


SOME  RESULTS  WITH  SECONDARY  BATTERIES  IN 
TRAIN  LIGHTING.* 

fit    ALE:^.L.Sl>&lt  1,    UIUJWX, 

Thto  HYiinefato  in  favour  of  the  tiicaiulearaat  electric  lijcht 
for  railvray  pMMtiiKiir  trains  are  to  noU  understooj  by  tlin 
meinbera  of  ihe  initiluu;.  tmm  ihi-Iruwii  ^neral  Lno  tried |{cr  of 
the  iubject,  u  well  aa  trtifti  impcn  i>n>viou»Iv  prewoted,  tliat 
ib  it  unnoceaaaiy  for  me  to  allude  to  itaailiiiitt»(l  Roporiurity  over 
dlhor  Kiia,  wil,  or  candln.  I(  ii  nuv  four  yoant  tiiicv  Ihd 
Pa»lia]rr*'flnin  RaJlnHid.  aopreciating  the  advniiUtpai  of  iilvcLri« 
lighting  f<jT  this  iiuriMwe,  tiVMn  a  >eriea  of  ei]>erime»U  witli  tliu 
seoondary  battery,  for  thu  ilTui intuition  of  park>ur  can. 

I  lun  cuiablo  to  give  the  cc*t  of  lighting  by  any  nf  the 
batterim  r^errod  to,  aa  the  ex|>e[ii«  aif;)mni  Ut  hnvu  hf«n  a 
Mjooiulnry  cuiinderation  coni^rod  with  the  tiiweuity  of  xocuriiig 
the  beet  ■yateni  of  ilbimiTinttiin. 

The  firat  experitnvtiU  matU:  hy  the  company  were  with  the 
Fauro  accumulator  wUiutt  win  Itmui^lit  Ui  tbia  country  from 
FnMict  in  th«  ipring  or  eiirly  iminiii«-  uf  1882,  imd  put  on 
imanciittvr  ciwieh  No.  397  in  Au^iut  of  ihal  y«»r.  Tin-  car  wm 
run  for  a  fuw  (laj-aainly,  ttttl.  enougti  una  leanitMl  in  thitt  timu 
to  shuw  tbnt  the  ligbtinK  nf  cam  by  aecondaiy  batteriea  wa* 

fierfoclly  practicable,  when  n  iiiiMlifiad  fiirin  of  tfie  batt«ry  couJd 
ii;  olilniiiocl. 

During  t1iu  ■ummer  of  1884.  oi]K»-iTnetiU  with  llie  Bnmh 
aUinwe  batburiei  were  commenced  at  the  Altoona  iliopa  of 
tile  Petitiaylvania  TlailnNM],  and  continued  thnmgti  the  fall 
and  winter  of  that  year.  Tliunr.  uxmrimenca  were  madi*  by 
Dr,  Dudley,  and  proved  so  auontaiftil  lliiil  vi|tht  parlnur  cars, 
which  were  boiiig  constructed  at  tlisi  tinio.  were  o(iuip|>fid 
for  inandeaceiit  lighting,  and  put  loto  reinilar  aorviou  on  tlw 
let  April,  1886. 

The  Bruah  cells  used  conaiat^cl  of  three  i)lat<>B  each,  two  nevu- 
lire  and  one  ixMitiro.  the  aui'iuut  of  Burfaoii  of  the  positive 
iiltito  liitintt  cijunl  t.i  that  of  both  llie  nefjativuN.  Tluow  plat*8 
(liiTerGd  frrxn  t}ui»t  tiow  used,  there  bein((  no  pnstii  in  ibeir 
cowpoution.  The  ucicalive  plate  herowitb  ihowa  the  funn  of 
oDOstruclion,  and  wna  desiKued  t>i  i,rivu  tito  tjreatest  possible 
amount  «rf  surface  from  iho  leiwt  wuijitliL  of  inatwrial. 
The    iHisitivt!    iilntu    nrcasurctl    8'  x  9'  x  1",    and    tliii    iKiicittive 

These  batteries  were  rati^  al.  70  am  i>v re- bouts,  but  the 
hanl  itsago  they  received  aoun  I'educed  t.Imir  cnjsicity,  and 
at  llie  e:iil  "f  n  year's  time  the  iHisibivti  plat<'a  were  idnioet 
entirely  destrored.  In  fnct.,  1  have  taken  plates  nut  of  the 
cells  whicb  hud  liolen  in  Uimi  full}'  fuur  inches  iu  tliauietAr, 
while  the  doprasit  ui  tho  buthim  of  the  cell  would  be  from 
an  inch  to  an  Inch  and  a  half  in  depth.  The  jdntea  also 
liail  a  decided  tuinlciicy  both  U>  buckle  snd  Kn.w,  and  in  a 
number  of  cases  it  wan  a  very  difficult  matter  Ui  remove  the 
plates  without  iniuir  to  the  cell ;  you  will  understand,  iif 
ooujao,  that  I  alludo  more  particularly  Ui  the  ixjsitive  )jUt«, 
Tho  weak  iHiinta  in  the  Brush  battery  were  the  amsU  number 
of  fuiijieru-tiuure  per  [Minnd  of  malerial— abt.-uL  two,  I  helieve. 
Theie  was  a  tuuduncy  to  buckle  and  sulphate,  and  tlie  arnui<je- 
uicnt  fur  oounucting  tho  pUten  wa«  snch  that  tliem  was 
oxidation  at  the  junction,  cauaiikx  the  plat(.-j  to  break  when 
subject  Ut  the  motion  of  tho  car,  TIiim  laal  fixture  was  a 
■oureu  of  vndlesn  truublu  tii  us,  and.  as  is  uaiially  tlui  au.iy.  wui 
sure  to  happen  at  a  time  or  plawj  whore  it  was  irnjHHuiible  tii 
rcjwir  the  break.  While  using  the  Brush  baltvi^  the  can  were 
wired  with  the  baKorjr-basoe.  one  on  each  aide  of  the  car. 
vouulcd  ti^etber  in  series,  eitch  box  holding  three  trsyi,  and 
each  tray  cuntfliniug  four  culU,  this  Kirini;  a  toUl  of  24  cells  to 
a  caTt  or  a  current  of  48  votta.  The  lamps  used  urtKinally 
were  of  the  Brush-Swaa  type,  with  amidl  platinum  hoops 
|ftejw**l>g  from  the  hnv:,  these  hooking  into  n  Bucket>  and  held 
tn  plaoe  by  a  tpinU  apnn^,  this  socket  fitting  int4>  another  one, 
to  which  tbe  Gonnectiwns  tu  the  wins  were  niadoi. 

After  usinK  this  e^le  (or  some  time,  nn  improved  )nttaro 
of    Brash -Swan     famp     was     Babstiiut«d,     hut     the    great 
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drawback  Ui  this  lamp  was  its  fnilty,  the  breakage  per 
liny  often  averaKJiig  fuyr  \h!t  cunL  of  IJie  tiitaJ  number  of 
lamps  in  use  on  afl  the  can.  These  lamps  rMjuired  about 
4S  volts  and  one  ampere  of  current,  and  each  car  oontaiiiod 
10  lami>s.  seven  in  the  body,  one  in  the  smoking-nann,  and 
tmo  in  each  vestibule,  thus  using  about  10  nrnpeia  of  current, 
and  .IS  the  hattwntoi  were  nted  at  70  aniiwre- hours,  we  shouhl 
have  oIuutmkI  from  six  and  tme-lialf  to  seven  hours  good  lighti 
but  it  WM»  very  tetdom.  after  the  batteries  had  been  naed  fur  » 
short  time,  chut  we  cuuUl  get  over  Qve  and  one-half  boun.  Aa 
will  readily  be  seen,  this  could  Itardly  be  called  eoonomieal,  for 
to  obtain  five  or  six  boon'  light  we  were  nbligcd  tn  char^  from 
15  Ut  20  hours  with  a  Brush  arc  light  dyiuunu  giving  a  current 
of  flliout  10  anipvres,  1'hoo,  taking  thti  weight  into  eomrideia- 
tiou,  each  time  the  car  needed  cihnruinjt,  the  traya,  sii  in 
number,  and  weighin^t  1.200tb,,  luut  to  be  loaded  on  the  tmck, 
pulled  over  to  one  tide  of  the  car,  and  there  diichaised  trays 
Ijikeii  out  and  the  freshly  chargml  ones  put  in  their  pUoa. 
Tlie  remaiiiing  tliree  were  then  taken  artnind  to  the  other  aide 
of  tlia  car  and  chaiigud  iu  tho  same  manner.  As  the  out 
invariably  stood  on  a  double  Inu-k,  it  wai  necenai;  tD 
oarry  half  the  tmya  for  suiuu  distunoe,  over  tracka,  etc 
Then,  again,  thB  tracks  were  usually  full  of  cars,  and  if 
there  was  not  siilliciont  time  for  them  tii  be  parted  the  bs^ 
tvriea  hud  eitlior  to  be  carried  under  tlie  oar  or  avat  the 
platform.  Under  the  prwvnt  ayattini  this  luu  been  dona 
away  with  lo  a  great  extent,  as  will  bo  ux|>lain«d  tubsemiently. 
During  the  month  of  December.  1886,  we  oommenoea  uaine 
one  hattety  of  the  7  B  type,  manufactur«d  by  tbe  Ktectriou 
.\cL'iitnulAti>r  Cimipany.  This  baUeiy  was  a  deoideil  i  ni|iif  jvontmit 
over  tJioae  iireviuusly  usod.  giving  as  it  did  nenHy  donblu  the 
number  »f  nm|>un.>-li(juni  for  tlie  same  weight  iif  utateriaL 
After  using  this  hattwiy  for  about  a  year  the  posirive  plates 
biigikn  to  give  way,  and  new  ones  were  suuatituled.  the 
negatives,  nuwuver,  being  retained,  they  n<it  having  dete- 
rioiated.  In  fftct,  ne  are  still  using  the  nt^tive  platMi 
of  our  original  7  B  latlvry.  This  bnttory  piiived  to  be  au 
luittsfaotory  that  in  .luao,  1887.  we  adiliMl  Iwo  more  of  the  same 
tj'po,  and  two  mnnufacUired  by  Ike  .lulien  Klectric  Company, 
'hiu  Iatt«r  batteries  nerL>  siinLlar  in  size  nnd  shape  tii  the  7  B 
type  of  the  Aociirnulntor  ('ijiiii«iuy,  but  did  not  sovin  lo  stand 
the  hard  uiuige  sn  well,  as  they  would  crack  instead  nf 
bueklins  and  allow  rt  large  ijuiiutity  of  the  paste  to  beoome 
hKiMoneci  nnd  fall  out.  It  is  proper  to  state,  however,  that 
tliiuw  pUtos  were  made  es[>eGially  for  us,  to  fit  the  cells  we 
were  using,  and  were  not  of  the  regular  .lulien  type.  This 
n<i  doubt  wilt  aocnunt  in  a  groat  monsuro  fur  tltuir  failure  lo 
keep  up  to  the  stAiidanJ  of  tlio  |)rosent  tyna  of  Julian  hatteriea 
After  the  positive  plal«t  of  this  battery  beenine  wovthltea,  asd 
not.  having  nny  othoia  to  put  iu  their  plooe,  we  decided  to  make 
a  kind  »!  eonsolicbiled  lUhiir  and  soe  how  .luhon  ncmtiruand 
accumulator  iMwitive  ptston  wiuild  work  togiithvr,  The  iceult 
was  extremely  uitinfiiitory,  and  we  Iwvu  had  no  trouble  with 
them  wlialever,  eiceptiog  tho  (x>ottsi(jnal  buckbng  'it  a  poaitivvw 
plate.  ■ 

biiriiig  the  fall  uf  1887,  we  began  substitiititig   the   aceu.  ■ 
mulator  batt4irio«  fur  tho  Ilrimli  batteries,  itrid  by  tlie  end  iif 
the  year  we  were  usin^  thum  alt'iguiher,  with  the  exception  of  I 
two  .lulien  1  have   mentioned.     We,  however,  kept  96  of  iiu 
best  Bnisli  colls  lo  be  used  in  onse  of  nn  accident  to  the  incan- 
deieenl  dynamiH,  whiolt  are  ust'il  to  nupply  tht>  current  for  tl 
railroad  telegraph  as  well  as  fur  lighting  lite  luinseiigvr  slattoii. 

After  the  change  in  batterim  had  been  iiuule.  it  waa  thought 
bust  to  change  the  system  of  wiring  the  cars,  s<i  that  instoad  c 
it  being  iiocosiuiTy  to  put  batteries  on  each  side  of  the  car,  we' 
need  <aily  [iiit  tlivm  on  one  aide  and  get  tho  satiio  ainouiit  of 
light.  Thia  waa  done  by  coiinecling  tlio  two  boxes  under  the 
car  iu  parallel,  and  njlistituling  2J-volL  Ediaon  lamps  for 
our  45-voIt  Brush-Swan  latupa.  After  doing  this  we  found 
that  wo  were  able  to  get  ns  many  hours'  light,  from 
12  cell*  as  we  formerly  did  from  24.  Of  ooune  thia 
change  reducod  lliu  «xjiuiui«  of  lighting  the  ears  ooa- 
aiderably,  fur  where  we  formerly  had  a  change  of  bat- 
t«ry  for  each  car,  or  48  cells,  we  now  needed  only  24  cells  per 
car,  witli  a  few  extn  ones  to  bo  used  in  case  the  12  cells  would 
U'tt  be  able  t«i  supidy  eufGcient  light  for  a  longtrip.  ThiR  lystem 
of  lightin(|  proved  so  suooewtful,  Uiat  it  waadeotdwl  Ui  substitute 
it  for  ^a  in  the  remaining  seven  jiarlour  cara.  Ttie  wiring  Ci( 
these  cars  was  como^ced  at  tho  Meadow  shops,  near  .Teney 
City,  last  lieptember,  and  haa  just  been  completed.  Those  can 
are  arrangwl  fur  tho  Zi  C  typv  of  tbe  AccumulaU>r  Comi>aiiy'a 
batt«ry  and  19  B  type  uf  thu  JiiUeu  battery.  Tlie  battery 
boxea  under  the  cars  are  larger  than  thu  old  style,  and  con- 
tain four  trays  or  16  oells,  tbe  lamps  we  used  taking  25 
volla  of  current.  Changes  were  alsu  made  the  first  of  ths 
yoar  in  the  syBt«m  nf  cliatging,  and  tho  baUeries  am  now 
charged  from  an  incandeaotnt  rlynamo  instead  ut  an  arc, 
ihtu  enabling  tbe  batteries  to  be  charged  with  any  amount 
uf  curnrnt  desired.  In  connection  with  this  deacriptlon  nf 
the  four  years'  work  of  the  Pennwlvjinia  Itailrnad.  1  would, 
like  to  add  something  iu  rugani  t^i  the  eluobno  lighting  of  tl 
Chioago  limited  expreaa. 
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In  1887,  Uie  Pullmnii  Pnlnce  On.r  Compnn;  commencod  uaiiii( 
tho  el*wlric  li^hl  on  ••i,k  ■■£  tliriMi  tnvim  d  tho  Now  York 
i»nd  ChiM^  limit«tl  vxprt^i)»,  and  the  diarging  »>(  tlio  Iwl- 
torioa  >t  Jcrwry  City  wna  K««'ti  iiili>  tlic  limida  "f  the  Pcnii 
•ylvAnU  lUilnMul  Ctminnny.  Thu  bittCerii-H  iisiil  wiire  lln-  7  B 
ty|>o  of  tht'  Kli'ctncnl  Accuiiiulnlxr  Cdiiijuiuy,  30  «lla  i"  n 
ear,  ikrul  iwunlly  there  wen-  nis  can  in  the  Imin.  Tlii'se 
iMtt^riM  wi-.tiU  fiiriiUli  L-iiuuKh  light  for  one  trip,  «tii;1  trtch 
liino  th*  tmin  nn-ivtul  iii  trilhitr  ifnaiiiii.i  il  wiw  nrccMBtj' 
t*.  repUop  thcin  wrilh  Trcahly  i-h»ru<;Hl  icIIb,  Thin  wiis  not 
obJMttKiinhlv  nt  Chicago!,  for  tho  triiin  arrivetl  thcrr  in  tlio 
niarning,  ao  Itiat  they  could  be  ch'injKil  [liitiiiK  thti  Any,  hut 
in  Jorwr  City,  rtlivn  th«  tnuii  diil  not  arrive  until  evtiiinK, 
the  work  was  very  Jilfioutt  on  account  of  the  dyiinnin  Iwiiig 
iu  mc  for  otliL-r  pur|>u«a».  Aftvr  thi»  "i«i  Imiii  hud  been 
niitimig  n  Nhort  time,  aii'tther  <ine  wftB  I'lltifl  iiii,  19  B  type 
•rf  ■>uti«ii  b*t-U<iy  Wing  iiaod,  It  »ih  t.hixncl't  *]"«l  tlii" 
Would  givti  ua  »  clinncc  t"  ac<i  which  wim  tliv  holttr  i>f  tho 
two  l)Att«nu»,  but  tliey  both  worked  very  well  considurini;  tlif 
Irtmlmcnt  they  niticlvoil.  After  Mr.  IViiicr  bL-crtim:  innncctwl 
with  the  Pulliiiaii  C«iii|iiiiiy,  he  did  nwny  willi  chAr^ns;  ihf 
b(>tl«ri<M  nt  tho  cnils  uf  thd  liiio,  itnit  intTiHtiiitd  n  Br'itlii.-rh<"iil 
engine  und  hiickemiiyor  tlyunmo  in  tlie  Iwggnyf  lar  uf  mch 
tri»m.  III  trtdiT  th.it  the  bnttcrion  nii^ht  ht  chargMj  in  Irruistl. 
\Vlion  tW  trjiiii  huivcn  Jersey  Oity  tlio  Im^gn^L'  cur  is  <iii  ihe 
ivnr,  nnd  c^iuiijuuiitly  no  i:)inrgiii|{  it  dmie  until  it  h-ivcs  Phila- 
delphJH,  vrhero  the  train  in  revtirovd,  hrin^jiiig  thi'  IxiK^n^e  car 
next  tn  th«  luoiinotive.  The  hAttt^rifM  iiru  vhiir^nl  oiititiui^unly 
uiilil  lh«  tmin  renclien  ChicAt'o,  iind  the  auiiie  prfLcttee  in  cdiI' 
tinuod  oil  thv  rotiirn  Iri]*.  The  Mtcnm  fur  driviug  the  Brother- 
hood eu^ne  is  Uikeii  fnun  the  I'lcmiKitivc  boiler,  nnd  the 
exhaiut  M  UB«d  fur  heutiiiK  tlit*  tmin. 

Bu  far  u  the  I'L-ntiaylvAiua  Hjtilroad  is  umctirtivil,  tho 
dnctriu  lighting  of  iMtsei'iiger  tminn  mny  be  tMuthideroil  nii 
ftUDTOd  Bucoew  ;  nnd  Icitilmt;  ns  it  does  t^i  the  iitxjIiLion  of 
kvniaieDo  Uiufm,  mid  incidi-iibilly  ui)cni)mgin((  the  adoption  uf 
stcnoi  heating,  the  titfuty  inid  ooinf'irt  of  llio  [mrwcngrr  in 
oertainly  iticrunacd. 

^^HaMbs.  M.  VlMuMl,  Jbb.,  KtU'pt :    E  ^m  mm  tlir  TiTDiiJiyTvania 
P^^^Hm  Oonpftov  >lc<urvv  a  Krcat  do*)  of  rrwUl    Tor   iiittkinc   thu 

dmncmtniM)  one  lliiiie  vary  iiiuitivi-ly.  nnrl  that  in,  th*t  ati  ao- 
ciitnnlator  liiwle  ^iitirviy  uii  tliu  llantL'  |itiiidpi«,  withniit  nntivo 
in4tcri«l.  Ajijilietl  mvnn!i:ij{  to  thn  Vmvf  nieitioii,  U  nii  impracli' 
c*N«  battery  for  roiniiipri'tiil  piitjioiM-.v  Tbr  iiii|>roviinie[it  In 
i^i*g»  batlFrifw  «(  Inte  j«*ra.  |iurtica!Hly  iii  the  pant  yen,  liiu 
Impit  »ory  gr«at,  aiul  thi-  m*rioiiP«  which  tlia  |>ract>i:al  iiv  .if 
iMttorJM  hae  givm  ««  go>>i  to  iih»w  ihAl  unlcux  tliny  am  li.inaUi'l 
ma  if  tliwy  H't'te  n  ilclliNilu  j>ii^ca  of  nitchincry.  ihiy  will  iLev(<r 
giir«  Trry  ulitfarioty  ri*«ilt».  Whitrevei  •ccnmulaion  huve 
Imn  prafvtir  inKtallrd  Ami  l.irate'l  an  it  titey  wiirc  wuitby  of 
WiiiB  |>r«]>«i|y  mti-l  hi,  lh«y  tnvi-  hwii  icluhk  »iid  havo  fiil- 
filtvil  wrtatn  <«liiliIioliB  Ihnt  ,uo  other  oloetripikl  nuu^liim^iy  iio*» 
fulfil  ta-iUy.  Tlic  iii3|>r(ivi'iri<!Cilii  in  tli«  oarriiu  nf  iLc<-iitniil»tcirii  aiii 
not  «>bI1iiih1  to  ilir  (fiU  ihptiin<lvi-ii.  No  iiinltor  hnw  giXMl  an 
•ormnnlaivt  niny  W,  if  it  i*  nut  |ir»|vrly  itinUUfnl  with  fiiilalili- 
apt'tr*!!!.'' (vrn'^ulatiiifcWh  thr  i-har^  uTiildix-hnrxr,  It  will  ntvtr 
wrrl  •atii^fc-tunly.  ll  the  Acniumlutoi' i«  orurchiiTgod,  the  |>«nte  In 
p('ro*i'li)"»i  to  niKili  a  hif(li  .Icj^rsf  that  it  lu-uxnct  h  v«ry  fiin'  )nnwit«r 
•ml  ItM  HOI  KultipEiniC  Mii*iini-»ry  lu  Imlil  tngnthi^,  nml  it  Kimply 
UtMls  ia  thu  feim  of*  jioitiUr  and  gmlnnlly  iIn|Mwiliiin  Ili»  lintloiii  at 
the  Jar.  That  comn  rioin  ovrivliarKinj;.  ninl  yi'i  u  wmh  mily  .i  }'i>ai 
•go  tint  avcKhsixiiiK  vru  ihoneht  tu  iniimTv  occiimtihitoni.  Wo 
kiM«  now,  *,U<n  tliat  if  the  toiht  aw  (illowcJ  lo  ovinliHciharKi-  tliey 
h«0Dn«Tnyh4*TUy  NiiI|>hati~J,  in<lllicli>ugrrllwyjitariittns<li*i'hargc<l 
>tU>  tb^mcndMIM  tUi-iaalpliatrboMmrji ;  ai»i  tboa  if  tlini^liiAr^iij  Ih 
CMineniMd  At  what  wmilil  othstwwolio  tlio  normal  rat",  lliagiunuwniH  to 
b*  iWrebped  ttiUiiii  thu  intention  ofthn  jirllrtj..  ami  m  Iha  iiiil[that« 
la  nociuAecinditiun  to  take  u]i  thr  oxygun,  it  in  librratcd,  and  the 
raralt  it  that  thcac  pelletn  arc  forvcd  out  of  the  perforations,  iii 
ebnnka,  ao  bi  ii|i«alc.  If,  honcvar,  ilia  cell*  arc  charg«i<l  an>l  •ITk- 
eharnd  wttlliii  e*rtain  hmitn,  whiHi  -ran  iHnUti'fminMl  fornvory  mrm 
of  cell.  Milt  If  uiy  Jiliorl  drcnitH  lliitt  may  ori'iir  throi]f;h  accidt'nt  or 
otb«  CKitw  are  rpm.ivpil  at  oncv.  th^  acciiTiiiiUtrpr  t«-iay  i*  a  (lerfietly 
reliable  |nne  ef  ap|Aratn«. 

Ifr.  O,  O.  If ■lllioiig  1  1  would  liku  1»  a»k  Mr.  I<ii]wii  whcLli«r  thu 
cbarffbiw  of  occtnniilatvntat  tilhtr  of  tho  t«nniiii  oftli*  luad  hu  bvm 
deCBlt«iy  alianiloDed  iu  favour  of  tliu  Ryit^iiTi  nf  diarf^iriK  "u  thi>  train. 

Mr.  Brovn:  In  r«inrtl  to  th"  i-liarpng  nf  li.itl*rini  or  a  cor  or  at 
th«  tenuiimi.yoii  wiR  nailarttaml  llint  iho  roDnoylrania  Railroad 
Mill  cbarjco  at  Jorfy  Clly.  It  wn»  th>-  I'lilltnnV  Comjiauy  I  al]u<isit 
t9i  Thty  hare  iIodc  aw»y  alcogothti  \Tith  the  chargiDV  at  eillwr 
trmiiiiiUt  with  the  oxcqiliou  ot  koopiog  a  fi'w  spare  cmU  both  al 
J«rMy  City  and  ChiMgii,  tn  that  iti  oam  tho  train  arrivrs  iii  Joiwy 
City  in  th9  avoninf(.  Kn<l  aoyttiiug  in  Die  matter  with  the  oells  or 
the  Irayi.  wr  ximi'ly  havii  a  good  tiay  roidr  to-piu  in  iti  ptaM. 

Mr.  W.  H.  n«rc«  I  1  would  like  to  aik  what  waa  the  weight  of 
IboM  oelU  ptr  laoip,  and  if  tlion  have  over  boou  auy  t«eta  tciidhiK  to 
aho^  the  (juant'tv  uf  at«aiii  uaod. 

Mr.  Bmwb:  1  naJly  oaunot  ny  miiuli  al-oitt  lh«  Pullman   woik, 

becaaic  I  am  not  GaiinMUd>with   that  in  auy  way.     |  Ju  not  Icnow 

jnat  how  mtidi  atMin  tbay  reqiiJr«.     The  w«ight  of  a  i-all  U  about 

oCHb.     W«  nM  12  cfHsi.  welKhInx  600tb,.  to  a  car  providod  with  10 

•  Umpa—that  ia,  Htb.  |;«r  Uiflp. 


Mr.  PiMUott:  Any  olijoction  In  ntokingaM  of  *t»nrn  frttin  the 
loiMitiioIii'c  frii  ili'iviiiK  thi'  iLyiiamn  wmild  iKt'iti  in  inr  not  voty  wull 
fciiiiiiio.l.  Wn  kiiow  that  the  iiv  nt  atojini  tor  hoatjng  jMirpnuw,  fir 
lii'tting  roTK,  IB  heinf;  iiDivt-rsaliy  adnptnl,  and  sleam  roiihl  he  iiwd 
for  ilnviiiK  a  uitall  vnt'ino  (o  I'lii  Ihi'  dyiiamo.  Ih«-  t<xi)aiit>t  h^iiip  and 
('•T  litatiitK  tho  ear.  Monvier,  ihoainoiinlof  Htoaiti  Kqiiirvd  to  drive 
iho  ninall  I'lieitiv  it  inch  mi  alianiit  iulluiu-nimal  [uirl  uf  the  total 
■iiioiinl  lit  (fiaiii  goii.uratcd  iu  a  liK'piiiotirf  1«ilor  that  it  hanJIy  u-iod 
u'l  tio  talcn  iiiloaMoiitil. 

Praf.X.  t.  KloliAta,  K(,'y|il  •-  I  thetiM  lik-'  ti^enjulrool  Mr,  Brown 
whetlioi  hv  r«ii  ifll  us  uiiyiliini^  itlmiil  tliu  avcrriit'  nfe  oraLVuiniilatur 
ndls  iiMd  in  ntilnny  Horvii'i'  a.t  eomjiurpj  with  thr  Hf*  uf  tlio  sairiu 
ty|>r  uf  ut41s  ilttinj;  the  naiiir  amotiiit  <if  wotk  uhcn  stationary.  I  liave 
liail  Chi* 'lui'^tiun  aiki-J  nic  many  timc.i  and  have  looked  in  VAiii  for 
<ii<linitis  inloTiiiitioii  i»n<-tii>int(  it. 

Mr.  Br«wo  :  I  am  »)rry  that  I  oannot  an<wof  ;  hut  t  hav«  had  no 
o\|ion'i'ii(<i.'  Willi  uintii'Tiiiry  orlli.  My  DX|wriaui'<i  lia^  Ijuon  nonllnuil 
tiilirrly  ti>  rail[i>iiil  nOU.  Woraloulatc  our  imaitivr  pLatr*  to  lait 
ntHini  a  yrai.  Thry  arr  in  uai?atnioat  all  Iho.  ttnio  ;  they  have  niiicli 
more  iiaagc  than  xtatiouaiy  cull).  [  do  not  thiuk  the  luotioa  of  tho 
train  don  tlioiii  any  bacm  at  all.  Wa  do  nut  find  that  tho  hattoriM 
*pla.>h.  Thoro  in  wmu  littln  motion,  hnl  bning  in  tho  centre  of  tho 
<:ar— tlicy  u*  long  earn,  alwiit  6S  fnrt — rho  motion  thoto  bi  very  littl*. 

Mr.  W.  B.Tnuls«:  I  have  hi>aid  it  *ugKeot*il  that  then*  might 
lie  •nine  ontidcinliou'  oil vaiiced  in  favour  of  tho  nudlUtory  motion 
duo  to  uw  un  a  railruad  cat,  tfOcaiLW  of  thii^  agitation  "fthc  lli(iud 
niakiug  a  more  fvoii  d!H|H]rBiuii  :  that  ia,  tho  H|iocifle  gravil;^  wuuld 
1h>  mnro  niitn.!  al  all  iKiinta  of  lh«  oull,  and,  tvhilo  tlinrii  niight  bo 
Noiivo  dotriDipnlal  rosulta  from  tliu  Hhakiug  to  whioli  th«  iiiafTial 
i«  Mibjwtol.  t)ie  diltLculCy  in  that  direction  would  bo,  iierhapi.  inote 
tboji  tnB>.le  ii|i  by  tho  ei|iial  (lls^ieraioii  of  Iho  elM-trolyto.  I  do 
not  know  that  aiiv  tostii  hav«  otor  been  niadr  lo  detonnhie  llihi 
•luoatiuo.  A«  to  tho  rtULirc  diiratiun  of  u  mU  whuao  llfo  ia  ipoiil 
njioi]  a  oar  a*  eoinpartd  with  that  iiwd  in  xtatioiiary  work,  1  do  not 
know  that  it  has  hoen  dettriiilnoil ;  bat  tho  gcDonl  o|iiniaii  in,  m  far 
a<  my  oliHorration  gooi,  llint  t)i«  railway  e^lT  bait  a  «oiuew)iat  alibre- 
viateil  life.  Tho  varied  atteiitiuu  whii-h  tJio  two  olaHaes  uf  oolli  reci^iva 
iiioxilii  iiIhu  dftermiuo  th^il  rosidl  lo  u  eortalu  txteut.  A  cell  iu  iiM 
uu  a  lailiuad  itaiii  wutild  iialuiaUy  treuivo  a  litltc  luotuuarfful  attcn- 
lii.o  lh»ii  a  ■dalioimry  coll,  imh«<  a  syRtnDi  of  iaij-ectiiju  bn  iu  uw  iu 
roDnecti'iQ  vvith  tlio'latter. 

Mr.  KaUlMui ;  Tin-  Htorago  battery  ia  never  put  lo  a  tuonf  oniolal 
toil  tliaii  tvheu  ujioii  a  tlnwt  car.  Thn  reiiiiirainenta  of  a  murce 
uf  Mipplv  ul  eleoiridty  for  irtrwet-car  Irnetiou  are,  ai  everyhidy 
kuowA,  vviy  .wi'on:.  )ly  own  nt|wrieiiOL.  and  obwrvatiun  load 
nio  tu  Whovsi  that  if  a  hatlory  on  a  oar  were  aubmitted  to  the 
aanic  rate.i  of  churjjo  and  duohargc,  and  to  tho  tame  traatni«nt, 
it  wouM  Inat  luiigor  timn  in  alatlonaiy  lorvice.  In  vtrvet  oara 
the  wxirk  ia  alwayx  iieBouuirilj  muoli  mure  xevirTe.  Thar*  aru 
tiiiioa  wiiun  Iht-  liattory  hai  to  withitaud  a  ourrciil  rate  of  from 
50  tfi  100  aniiiorc-'.  wfiih'  iu  sLatiouaTy  work  thr  uino  battery 
H-ouhl  never  liavo  a  currojit  late  cxceodiog  (vrliaiw  2S  to  36 
aiii|nTvn  ;  and  yet,  ei'oo  uudor  mieh  trybg  oouditioiis,  1  Iiav6  known 
uf  bntteriu:!,  tliv  |KMntlve  niaica  of  which  wer«  atitl  quite  gowl  after 
15  uicinths' iiw—ahiKHt  daily  iiat.  Fur  n  Ion i)  tiino  tint  iilntea  were 
uaeil  dally  nt  ieaat  ctni-o,  and  uiniAimra  eharftml  twice  n  ctay,  ami  yot 
aftor  15  iiiontli.i'  uhi  the  ai.-ti*e  matter  wan  not  g  >iie  uid  tho  plalcw 
were  ttill  jswid  oiiuu>[li  to  do  good  work  ;  and  this  would  abow  that 
then.- niii.it  bo  aomothitig  in  ttie  vibinlion  or  the  «hakin){  of  Ibi.- e«LU 
whieh  ootmlorbalaDceii  Momi'wlial  tho  hard  uiugw  wlileh  it  rocoivcH  in 
Ihu  Kay  of  fxeouii-DratoKir  rlthur  eliar]ji-  or  dlaebaigii.  The  part  leular 
Imtlcry  which  1  rolirr  Ui  uaa  onre  diiwharjfiHl  on  .ihort  rin-uil  while  on 
the  read  by  the  Imntitig  of  an  atnialiiro,  ^S'hilo  a  oar  wan  goiiiK  dnwn 
a  atev|>grnJoBla«|H:>t-U  of,  aay,  20  niilui  oi  mere,  out  of  the  ainiatiirii 
ban<Uru]>lni.-Dd.  Attlin  Lotloinof t.hejfra<.lcthednvertt4rttol  Lhviwitcli 
to  jinl  oil  tlifl  MiiTT'nt.  The  car  dil  not  movo  rery  fast,  and  saneH- 
ihing  Ungan  to  anioko.  Tbi"  tra|i-<lii>nr  wan  reiiinTrd,  ami  onu  of  tlic 
motom  wti-iiioi)  to  bi>  linni"!!  u|i.  IJ|kui  invriitigatiun  1  found 
Ihat  ihr  oiirTenl  nnto  at  ilitolmrge  liad  lieeii  wllii-ient  to  buni  up 
on«  of  the  cnnuc^tiiig  ntriin  by  whh-h  thn  cirouit  wai  elosv't  from 
oell  to  call.  In  ollivi-  wnnli,  oiio  of  thsae  itliju  ba-l  oeted  a«  a 
fuxilda  plug,  and  Iroin  IU  area  nl  ■ccliaii  I  oonohided  that  the 
eurronl  mlo  iniint  havi..  oin^Lod  300  or  dOO  iiH[<*rvK.  [  alao 
fuiuid  tbat  tlir  firtd-wirr.  whieh  wof  No.  4|  Itrown  and  Shari>e, 
liad  becmic  hcatod  »ulhi?iontLr  In  ohat  tlic  iumilatloii.  tn  ear- 
boiiiac  it  almoiit  entirely  far  llic  whole  Itngth,  1  uatuiaUy  con- 
eluded  tlinl  the  baltnrica  wonhl  In,-  I'liined.  Thov  Were  taken  ont 
and  ehani^l,  and  to  my  iinti>riiin  I  fonnil  that  whilo  tlivra  wa>  aomo 
activii  inall«r  In  tli"  tiottom  of  tJie  natlx,  it  Maa  not  at  all,  in<|iiaiitity, 
what  I  i'xp»~to<l.  In  fai^l,  it  wa*  m>  littln  that  I  dj-l  not  know  how 
lunch  i>r  it  wa*  dnc  to  Iliat  lnime<liate  circiinMtance,  and  how  mi.ich 
wa:<  duo  to  regular  uae.  Al  any  raU,  the  Intleiiei  were  put  iu  avrvioe 
again,  G)i»']'t  Ivvo  'if  thoiu,  wnidi  wuro  rutiiod  by  the  melted  lead 
llowing  nut  whore  thv  I'lrmitwan  hrokoa  by  the  dBilroyed  eanneetiitg 
■trip.  Kliortly  aft-rwanlii.  th"  aiine  battoiy  wai  again  Hliort-uuciiited 
hy  annie  atwidnnt  m  tho  slalioii.  It  waa  abort -i^ircuited  in  aiuh  a  way 
that  only  tho  ticld-wiie  of  one  of  Ihe  niotora  wa*  put  aecoM  tho 
torniiuals,  and  it<-  did  Bot  know  of  ir  until  w«  heart  a  violeat  hiaaiug, 
and  oltervtit  that  iho  aolution  waa  boibag  iu  several  of  the  cella  ; 
the  ditiiit  was  <[nifkly  0|Mtie>1.  Again  t  thought  the  ealla  nti^t  be 
nuned.  but  after  wtuhing  and  <ileaniag  Uioy  <iid  a  good  deal  M  work 
after  thai.  Thi*  gom  to  ahow  tlial.  la  th*  lint  plac«,  itonge  battehe* 
will  ataud  a  much  higher  rate  of  current  ihan  they  are  generally 
auppoaed  In  with  coiujiarativo  impuuity,  aad  it  correborataa  perhaps 
the  Dolief  vUA  I  havi,  ihat  whtu  unco  the  avlirc  matter  ef  a  rtorage 
battery  haa  teoeni*  Ihotuu^ly  raoeptivo  l>y  a  pro{<«r  <«uraa  of  traat- 
menl.'oiibor  originally  in  UM  aakl^i  of  the  h4ttery  or  lubnar^utntly 
in  the  traa'.nionl  of  it,  that  yM  oan  de  with  it  a  great  deal  that 
would  onlinarlly  be  eoodilHed  aa  ahoaa  of  «  batt«7.*-iSMc£Ml 
Sn^iutxr  (Sew  Vorkj. 
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Sirttt,  London,  onrf  be  croated  "  Union  Bank." 


BOUHD  VOLUMES. 

Vdf.1.,  It.,  atidltl.,  (»««««ri«, o/"THKKtBc'n^IOAB,E!lQI■ 
SB■lft  "  are  tMJir  ready,  ami  am  he  hfuL  iHnmd  in  blue  cloth, 
ffiti  Intend,  prvx  9*.  Gd.  Sulrtcrititra  can  hive  (/kiV  vwti  eoyira 
bo^tntt  for  ft.  6d.,  or  covon  far  Unrfiti^ can  b*  obtained,  pric«  ts, 

IMPORTANT  NOTICE. 


We  may  oeetuu»uill)ffMoto  the  lead  of  ot*r  Amtricun  CuiUefn- 
OjfWnoHv  whw  they  ft/i'tt  o*tt  a  •r«T»««M«  wny.  Thoij 
■rv  not  bathmrtl  m  aslimj  Uitir  fritndt  f«r  du  aU  thty  mn  for  tint 
1Pa{/tm  (/  ttu  fajMT.  fVt  luk  our  fritrult  to  retaemter  iU.  No 
paptr  Vttit  tPt  htotir  «ttr  re/tuta  Su6pmfcer<  ot  A:irertittr$.  Sor 
rfo  in* ;  fii  /nef,  irr  invite  Itwm,  bHimtiy  that  thry  iriil  j/ei  fnU 
alMe /or  th^ir  ^wmeij. 

S/ttcitMn  (opiM  V  ''•*  p^pf'  'Odt  he  tent  ffti  n^tfetl. 


THE  EXTENSION  OF  ELECTRICAL  APPARATUS. 

Ill  cjiir  k.st  issue  was  r  casual  remark  to  ttit:  effect 
that  it  w&n  almoBt  impossible  to  say  what  electricity 
could   uDd   wbat   it  could  not  do.    Also  that  the 
extension  of  electrical  apparatus  in  a  variety  of  ways 
was  lourcly  a  question  of  time  and  money.    Great 
wonder  is  displayed  every  now  and   again   by  the 
uninitiated   at    some   wUiniaical  use  made   of    the 
cnrrent.     If  a  man  rigi!  u])  a  piece  of  apparatos  to 
brush  his  horse  or  to  clean  bin  boots,  that  of  course 
is  put  forwiurd  as  something  very  wonderful,  and  in- 
dicative of  the  vast  and  rapid  progress  of  electricity. 
The  unknown,  in  fact,  is  always  wonderful,  and 
though  we  may  doubt  the  accuracy  of  the  tale  wliicb 
records  the  old  mother  as  aendiuf,'  her  son  a  new 
pair  of  boots  by  hanging  tbem  on  the  telegraph  wire 
and  getting  bivcif  at  Rundown  by  the  same  means  bis 
old  pair,  we  are  l)y  no  means  surprised  that  such 
LaleH  should   meet   with   pretty    {{eneral    credence. 
There  is  one  direction  in  which  necessity  will  ulti< 
mately  compel  a  vast  extension  of  electrical  appli- 
ances.   We  refer  to  the  safety  of  goods  and  chattels. 
The  old  Adam  is  still  pretty  rampant   in   modem 
society,  and  civilisation  fails  to  teach  to  everyonfl 
the  daBtiiJCtioii  Iwtween  mine  and  Lbiiu*.     Bolts  and 
bars  are  required   everywhere,  and  |,Teft£  skill  and 
ingenuity  in  shown  in  designing  means  whereby  in- 
teriors shall  be  safe  from  visitors  "  who  are  not  wanted 
therein."  It  seems  to  us  that  in  this  direction,  again, 
America  is  setting  us  .in  example  worthy  to  be  fol- 
lowed.    It  is  possible — indeed,  it  is  comparatively  a 
simple  and  inexpensive  matter — to  protect  a  room  in 
»uch  a  manner  that  no  one,  be  he  the  rightful  owner 
or  not,  can  enter  or  leave  without  indicating  to  other 
parties  the  fact.    Of  course,  every  door  imd  window 
might  be  protected,  and  not  prevent  anyone  getting 
through  the  walls,  through  the  roof,  or  harrowing 
under  the  foundations  and  floor.     8till,  if  unwelcome 
guests  were  driven  to  such  means  to  get  into  an 
office,  with  the    knowledge    that  at    the  end   the 
plunder  obtained  might   be  of  trivial  value,  there 
would  be  lean  housebreaking  and  fewer  burglaries 
than  at  present.     It  may  be  said  that  the  knowledge 
of  those  whom  it  was  desired  to  circumvent  would 
Boou  be  equal  to  the  occasion,  and  if  safety  was 
obtained  by  means  of  an  electric  current  they  would 
learn  to  cut  or  shunt  the  wire.    Bat  such  an  opor&- 
tion  would  be  made  to  give  an  alarm,  and,  indeed,  it 
is  difVicuIt  to  Hee  how  the  best  electrician  could  pene- 
trate past  a  door  or  window  properly  certified  as  safe. 
Extension  of  the  use  of  electrical  apparatus  will,  in 
many  instances,  follow  tfao  load  of  luxury.    We 
should  not  be  surprised  to  see  a  house  fitted  up  to 
employ  electricity  in  many  ways  not  yet  contem- 
plated— to  open  and  shut  doors  and  windows,  to  brush 
hats,  coats,  and  boots.    It  might  be  used,  with  much 
greater  safety  than  gas,  to  obtain  a  warm  bath,  to 
get  an  early  cap  of  tea  or  coffe« ;  in  reDtilation,  to 
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obtain  incominf;  pure  nil- at  tbc  tempcratiire  of  the 
room  and  so  avoid  ilraugbts.  It  is,  8;;;aiii.  lilmoat  lost 
UboQi-  to  point  oat  to  telephone  coiiipaii  ies  tliat  their 
systems  should  comnieace  with  the  idea  that  every 
house  should  have  a  telephoiK-.  The  value  of  tele- 
phonic systems,  with  subscribei-s  here  and  there,  is 
not  coinpurable  with  their  value  when  generally  useil. 
It  seotus  natural  that  a  tolephonic  system  should 
provide  for  two  classes  of  iiim-ts — the  one  comprising 
messages  reslricted  to  the  district,  the  other  for 
messages  outside  the  district.  The  one  comprises 
the  multitudinous  messages  that  would  pass  in  a 
residential  district  between  hoiisewifu  and  butcher, 
and  baker,  and  other  Hhoplteeper  ;  or  if  in  a  busineas 
district,  nies<uge»  or  husinesR  matters  Itetweeii  busi- 
nefiR  houses.  As  we  ^ay,  the  locality  of  most 
of  these  messaf^eFi  i<t  restiHcted  within  a  limited  area. 
The  other  moBS^eR,  comparatively  few  in  number, 
pass  trout  one  district,  or  even  town,  to  another. 
It  would  be  interesting  to  know  if  any  company  biL» 
ever  fione  into  this  question  fidly — to  get  the 
cost  of  the  wiring  and  the  rental  tliiit  mi^ht  be  ob- 
tained. The  general  impression  is  that  the  rental 
would  be  excessively  moderate,  not  more,  if  as  much, 
as  double  what  is  paid  to  the  postal  authorities. 
Undonhtedly  the  great  question  with  the  latter  iH 
what  will  pay  best,  and  if  tli«  telephone  was  generally 
used  it  would  seem  that  the  present  royalty  might 
be  with  advantage  considerably  diminished.  No 
mention  has  yet  been  wade  of  what  might  be  termed 
domestic  traction.  Here,  again,  is  a  vast  future  for 
electricity.  There  is  no  reason,  when  the  current  can 
be  had  just  as  gas  can  now  be  had,  why  three  parts 
of  oar  vehicles  cannot  with  pleasure  and  with  profit 
be  driven  by  electricity.  The  initial  cost  of  an 
electric  carriage  will  be  no  more  than  the  initial 
cost  of  carriages  and  horses,  in  many  instances  not 
so  great.  The  cost  of  depreciation  and  maintenance 
of  the  electrical  carriage  should  be  less  than  that  of 
the  other.  Constructed  now  for  the  luxm-ious  and 
the  wealthy,  they  should  be  sooner  or  later  con- 
structed for  everybody.  It  is  useless  unless  cur 
businuas  men  look  ahead  ;  they  must  not  hesitate 
to  plunge  into  npw  fields  that  show  signs  of  promise, 
and  we  are  dispoeed  to  think  that  domestic  electric 
traction  will  ultimately  become  a  vei-y  large  business. 
Of  course  it  is  taken  for  granted,  and  at  beyond 
question,  that  in  the  near  future  every  house  of  any 
pretensions  will  be  provided  with  terminals  by  means 
of  which  accumulators  can  be  charged.  Our  sm'mise 
depends  upon  the  future  success  of  accumulators. 
that  this  useful  piece  of  apparatus  will  be  certain  in 
action,  fairly  lasting,  not  outrageously  heavy,  and 
hot  too  costly.  At  the  present  time  great  differences 
of  opinion  arc  hi:ld  with  regard  to  accumulators, 
l>ut  this  arises  because  one  set  of  i»ut>ple  require  one 
dewign  of  accumulators  to  do  everything,  while  the 
other  maintain  that  acctnuulatorti,   like  dyuanioK, 


nutst  b«  defiigudd  for  the  work  tln^y  have  to  do. 
Ubiquitousness  is  not  altogu-tber  dvsirable  in  an 
accumulator.  These,  then,  are  a  few  brief  remarks 
as  to  directions  in  which  great  progress  is  to  be 
made,  the  most  important,  and  probably  that  which 
will  pay  best,  being  donic^stic  electric  traction. 


THE   "  DROP  "   AND  SIZE   OF   WIRE   IN  WIRING 
CALCULATIONS. 

BY  i:.  T.  KVASfc. 

The  NTtivles,  with  their  accaiii|iaTiyinK  foniiidin,  on  hotiM 
wiring,  Idtoly  n|>i>cariiig  in  1h«  UMii-'iJ  Wmlii,  while,  no 
dniihb,  su|>plyiiig  tl]e  ncccfl.sury  pmct-ical  infarmatiori  for 
those  who  may  lie  confronted  with  nnring  problem^  luid 
sntiitfyiiig  tlio  iimijority  nf  openitoRt  who  xra  content  with 
tho  nitii|ilu  wiiy  of  iluin;;  a  piccu  ui  work,  Jii  not,  I  believe, 
muot  tbv  duauuidH  of  thnac  whose  hesutliiig  (|iu»lioti  is 
'*  Why,"  and  who  are  for  «vor  loukiiig  (or  u  "  Bei-aiise." 

.\8  the ''tlro|>"  upputMx  to  W  ifav  main  tttuinhlilig  block 
(or  iL  vrciit  turvny  bcjonnci's,  rtonio  hiiviiv^  a  vugiie  iniprcs* 
siuti  tb^it  it  K  :i  ruHiatiiDCL',  it  in;*}'  1n<  wtill  ut  the  uutsetj 
trit^  thungti  it  msiy  seem,  to  defiiio  what  tho  drop  really  U. 

Tbr  dn>)i  in  voUn  alon^  a  comliictor  connecting  two 
puinU  iit  c<|iia1  tu  thu  difference  of  |>f)tenlial  of  these  |K>int«, 
wbiit6v«i'  the  rosistAiiei.'  uf  thu  cotKhii'tor  may  Iw.  Honce, 
if  u  circuit  is  compoec<l  of  wiro  and  lalups,  Xnt  total  drop 
in  voltK  idong  the  nrire  and  lnm|>H  will  ho  e(|iial  to  the  total 
voIlJigC!  ein|iioyet!  on  the  eirvnit ;  ami  the  dro|i  will  be 
dtvido<l  l>ctwttctt  tho  wire  mid  the  ]aii)|H  in  direct  [iroixor- 
tion  to  their  rolativfl  resiistancoa,  nr,  in  nthof  vrorde,  will  Ito 
iuver»e1y  {it'0|>rii-tinn!il  to  tlieir  cniiilui!tivitiefi. 

Kor  i'MLtrifilc,  Ittt  w*  sia\t\Him  n  circuit  cati'yiiig  a  total 
prcfi&uro  of  ot)  vult<i,  cntnpoavd  oi  a  tungtb  of  wire  hiivinj; 
a  rcaiEtance  of  .iO  ohms  und  a  lump  Imving  the  iuine  rtaist- 
ance.  The  di*op  being  prn|)ort.inned  to  the  rBsiKtanceSj  it  is 
endent  that  in  thit  case  it  irill  be  equally  divided,  3.")  volta 
being  expended  on  the  wire  and  ib  voltA  on  the  lamp. 

Ill  (iractite  the  vo1cagt>  to  Ik  used  at  the  Umj],  the 
resistance  of  the  lump  and  the  voltage  (i.'*.  drop)  to  be  uaod 
on  the  wire  ai-e  generally  known,  and  the  firtt  step  in  to 
find  thu  leHistaiicc  iieceiuEry  to  give  the  wire  to  cause  the 
ruqnii-eil  dru|i.  To  ilhuttrate  :  We  hnvc  k  lamJ^  resistance 
.'')Oohm»,  voltage  tU,  to  place  in  n  position  'imi.  from  the 
street  mainii,  the  drop  in  volts  on  the  wire  to  be  2.  The 
pt'cssiiio  on  the  niniim  is  .^0  volta. 

It  is  evident  that  the  rceinUince  of  the  wire  is  determined 
by  tho  following  proportiun  : 

D,  :  D,  :  :  K,  :  R,  ; 

Whore  D,  is  the  voltage  on  the  lamp  ; 

I),  the  drc)[i  in  voltaee  on  the  wire : 

Ki.  tho  resistance  of  the  lamp  ;  and 

R.   the  msistance  of  the  wire. 

Siihitituting  thi!  ttgiu'oa  given  in  the  example  in  the  above 
profMirtion,  wc  ga^ : 

48  :  2  :  :  50  :  R,. 

Therefore  R.  ^  iOS3  obinii,  which  is  the  resistance  of 
the  rmpiircd  wire. 

'I*he  reitigtance  of  the  wire  being  known,  we  have  now  to 
find  what  size  of  wire,  having  the  reijuircd  length,  will  bare 
this  I'uai stance.  From  u  wire  tuble  wc  lind  that  u  foot  of 
conimeniial  fopjjwr  wire  103  circular  mils,  (approximate) 
in  area  haa  a  reststance  of  I  ohm.  Multiplying  tnis  number 
by  tho  number  of  feet  in  the  circuit— in  thia  case  40 — we 
leam  that  a  wire  412  circular  mils,  in  area  and  40ft. 
long,  has  the  uune  resistance — v\t.,  I  ohm.  And  since  the 
rewstance  of  the  required  wire  is  :J-083  ohms,  ite  luca  in 
circular  miU.  n^HS^  be  the  area  in  circular  mils-  of  the  1  ohm 
resistance  wire  divided  by  2-083,  which  i*  eijual  to  19i-76 
circular  mil*.  This  corrosjwnds  very  nearly  to  a  wire  No, 
il  H.  and  S.  gauge.  (H  conrsc  mich  a  line  wire  wuuld  not 
be  lued  in  pntctice,  for  ohrious  rooaoni,  but  tbc  principle 
remains  tJic  ume. 

Finally,  problems  of  tbii  eUas  may  be  redused  \is  the 

,         ,  10-3  x/k  a  KP 

fornuiU  .  -g^ — = 

RxD 


cirv.  miW. 
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Here,  10-3  =  area  in  cm.  ot  l(t.  o!  cupper  wire  Iiaving 
a  lesistaiice  of  ono  ohm;  /  =  tat4il  length  of  wire;  «  = 
number  of  lamps  ;  >'  =  voltage  of  liitii(> ;  U  =  aveni^  resist- 
ance of  lump  ;  iLrid  D  =  drop  in  volte  on  wire. 

It  is,  of  coursfi,  iiiuIvrstcMMl  that  this  article  iip[)ties 
direcU}'  to  tiie  two-wire  syatem  only  ;  but  fommlwamlcon- 
&t«nt«  for  other  »y«tcm<  cun  easily  be  t)e(luc«tl  from  what 
bu  been  mid  — KUtint-xd  H'oH'l. 


PARIS    EXHIBITfON.  -II. 


THK  KNULISH  KXHIBITS, 

The  exhibits  reLinwctitiii^  Knglaud  in  the  Klenlricnl  Set!' 
tion  of  the  Pwie  Exhibition  do  not  give  a  correct  irfca  to 
foreign  visitors  of  the  cxtentani)  variety  of  oiir  |»rngrcHs  in 
the  science  ami  |>nLCti^p  of  electrical  engineering,  e-ipeniaily 
when  comimro'l  to  the  n!nlKir»te  display*  of  some  of  the 


EXPOSITION    DE    PARIS. 


■■R0DUIT8    ANOLAIS, 

1*08  {irodnitii  reitn'-Jentant  I'Angletorre  Hana  la 
MCtion  cloctriqiio  do  rKxi)osition  de  Paris,  no  donnent 
ma  nne  idre  eorrecte  aiix  vittitciurs  strangers,  do 
iVteiiine  et  de  la  varirtt-  de  noa  pi'oiiri'a  (lans  U 
science  ct  danfl  U  pratitjiio  de  I'art  du  mfcanicien 
t'rieetriqiic,  csiji'i;inlcmcnt  lonsqii'  on  les  compare  avac 
les  KrandR  i^talagea  de  qiialqucs-iins  des  nK^caniciena  belgos 
ot  fran^-A)8;  et  la  raiaon  en  eat  uue  malboureiiaement,  Jk 
[lart  d'linc  on  deux  cxccptione,  Ic  pliu  grandes  naiaons  et 
aiiAsi  li»  ploB  erandcfl  compagiiieis  <iui  a'occupont  d« 
mi'-cnni<)ne  et  de  liimiiTe  Alectriqua  n'expoaenl  pai.  C'eci 
(Mt  piolmblcment  dfi  jiwijn'A  uncertain  point, A  k  nd-ceasiti 
d'cniluir'juctnctit  (>our  tnivei-ser  lu  Manche,  ot  on  Olt 
privt'-  de  I'insnection  de  beiuicoup  de  aystemee  atielats 
concornant  la  liiini^re  ('•loctrique,  aiiasi  bion  'pic  de  rap- 
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French  and  Delgian  engineers,  for  the  reaeoii  that  unfor- 
tunately, with  one  or  two  notable  excoptions,  the  largeat 
electric  lighting  and  oaginociine  firms  and  cominniei  of 
Kngland  arc  not  exhibiting  at  all  This  is  probably  to  some 
extent  due  to  the  nccoagity  for  ahipment  across  thu  Chaiuicl, 
and  vrc  oertoinly  mias  the  Higfat  of  many  Eiij^linh  systems 
of  lighting  as  well  aa  the  apjilication  of  miitora  to  mining 
'^trbicb  \jk  becoming  so  succu^nf  ul  iti  EngUnd  )  to  tiiimvrays, 
llnbb  by  accumulatoni  and  by  undergruiind  coudiiits  :  and 
th«  overbeud  "telpher"  syst«m  of  eleftrit  traction  for 
goods  and  pai^ongers  ;  and  also  the  application  of  electric 
tuotora  to  crane«,  sawe,  lathes,  and  to  engineoiing  generally. 
But  it  must  not  be  forgotten  that  the  rciuoii  sume  of  the 
ltjf;e  En)i;]i)<h  companuse  do  not  abow  oxhibite  ur  only 
•mall  once  ia  due  to  the  fact  that  many  of  them-  -such  aa 
the  Edison  and  Swan  C!ompiLTiy,  the  Electrical  Power 
Btoraga  Cotnpaay,  W'uodboiise  and  Kawaon,  and  others — 
have  aeperate  concoatiOM  in  France,  with  a  dittinct  manu- 
facturing company,  irith  whom  it  is  not  politic  to  eater 
'  ito  competition.     Thu  English  exhibita  that  are  shown, 


plication  dans  los  minofl  d«  moteitps— qui  »'emploient  a%*ee 
Uint  de  Bucci'-s  on  Angletorrc,—  [tour  les  tramways,  uu 
Rioyen  d'accumulatoiirx  et  de  conduits  sons  terre ;  et  le 
ayfltfme  sus|ioii<)u  "  telpher,"  do  ti'action  ^lectriq^ue,  pour 
marchandiso  ct  [lOur  voyaguurs ;  utuidi  I'upplication  de 
inolenri  I'leclriquca  jmni-  gmcs,  scies,  tours,  ot  la  m^niquo 
gi^m'TalcmenL  Muia  11  ne  faiit  i>a^  oublier  que  k  raison 
pour  laqiivUu  quel<|uc3  unus  ue  ^randoii  compagnies 
anfilaiscs  nVxpoaciit  \\&^,  mi^nic  sur  unc  petite  whclie,  est 
duo  an  fait  miu  quetiiues  maisons,  teltos  quo  I'Edison  et 
.Swan  Cie.,  rElectrioal  Power  Storage  Cie.,  Woodhouse  ot 
Ituvr-son,  et qiioliiues  autros  ont  des  concessions  j>articuliires 
on  Frucice,  avec  une  comjiagmc  manufacturic-re  distinctc,  W 
laquelle  il  ne  aerait  pas  politique  do  f aire  coucurroiieo.  Loi 
produitd  anglais  que  Ton  expose,  se  ra^>portaiit  k  la  lumiere 
^lectrique  et  A  la  dietribution,  aux  sigiiaux  ^lectriquea,  et 
autro9  applications,  soot  copendant  tres  intOroBsints,  ot 
incorporeut  pludeiirs  syEtumee,  nouveaox  sur  l«  continent, 
qui  ae  recommaodent  aux  nii^canicions  qui  visitent  la 
aectioii  anglaiste. 
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howerer — ot  electric  Iightiii(f  and  (iiatrihtition,  of  tiluclric 
flfgnalling,  iknd  other  applications — mo  vaiy  intoi-oalin^  und 
embody  scvcml  eystcmi),  novel  to  the  continent.,  which 
muvt  cominend  th«nifietves  to  ciigiiieoriiig  visitors  to 
the  Eagtiah  section. 

li  may  bu  well  to  mantion  that  the  engineer  of  the 
Brituh  acction  may  ho  consulted  in  the  oftice  at  the  very 
wid  of  the  Palais  des  Machines,  Iwhind  tho  bicycle  gtandn  ; 
[and  that  Mr.  li.  Aylincr,  who  roprcaunta  the  greater  number 
of  Bhiith  exhibitur^at  the  Kxhibitioii,  has  an  offlce  in  the 
third  avenue,  just  below  Mcshi-s.  Ci'ampton'!)  stund,  where 
busioess  information  reacting  the  various  dxhibita  may  bo 
obtained. 

b  Messrs.  CitoMim>N  anp  Co.,  LiMn'KU. 

The  first  in  importance  among  the  electric  light  exhibits 
in  this  lection  is  that  of  Me&BrR.  Cromptoit  and  (!'o.. 
Limited,  ot  Mansion  House- buildings,  (jnoeri  Vicloriii 
BtEMt,  London,  K.C.,  ii-ho«o  work;  iire  sitiint«d  it  Uhclms- 


II  est  nmsi  boil  do  fiire  poiuaniuar  qui  Ton  paat  con- 
eulter  le  uii^canicien  ile  lu.  section  briLaiint<:(ue  au  bureau, 
a  r^xtnJmitd  du  Pal&(s  dea  Machines,  derri&i-e  les  t^Uilagej 
de  bicycles,  et  4ue  M.  It.  Aylmer,  ([iii  repr^sonte  le  plus 
grD-nd  Rombra  d'oxposants  itiigUis  ik  I'expoiition,  a  an 
bureau  datis  la  troitiriao  avenue,  exactemeiii  uudeHout  de 
IV'Ulage  de«  MM,  Cmmpton,  oil  I'on  peut  obtenfr  tout 
los  renseignemont^  commerciale  conoeroAnt  lea  diff^reats 
produits. 

MM.  Ckompton  irr  Cut.,  LiMiTiK. 

Parmt  Ich  ubjeta  &e  rupportant  -X  la  lumit^re  «:-!ectriqU0, 
lee  plus  importants  dana  cette  section  sont  ceux  de  Cramp- 
Ion  et  Cie.,  liiuitt'te,  de  Mansion  House-buitdings,  Queen 
Victoria-etroet,  Londres,  E.C.,  dont  lea  uaines  Bont  sittn^'es  A 
(Jholiusford,  Ai^eteixe,  ot  les  bureaux,  a  Paris,  No.  40, 
Avenue  de  Sufiwn,  sous  li»  direction  de  M.  J.  A.  Bcrly. 

la.  ^ntrino  de  Crompton  et  Cie.  se  trouve  dans  la 
troisi6me  avenue  du  Palais  dee  Machines,  pmque  au  bout, 
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ford,  F>nslaod,  and  whoso  branch  oCfico  at  Paris  is  at  40, 
Avenue  de  SuGTren,  under  tlie  managomont  of  Mr.  J.  A. 
BorW. 

Mtmn.  Crompton's  stand  is  in  tHe  third  avenue  of  the 
Pklaia  d«s  Machines,  near  the  top,  and  ccnxi^ts  of  a  com- 
plete installation  of  clcctnc  light  fur  arc  und  iucandoscont 
circuits,  vrith  engines,  dynamos,  siviichboards,  and  all 
LDparatua  complete,  as  used  for  public  or  private  installa- 
10H.    From  this  stand  Messrs.  Crompton  are  lighting,  by 
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Rsof  arc  lamps  suspcndud  from  tho  ruof.thc  whole  of  the 
K^lisb  and  American  sections,  and  part  of  the  Prencb  and 
Belgian  wetions,  comprising  nearly  one  third  of  the  vholeof 
the  Palais  des  Macninee  and  the  adjacent  galleries  and 
veatibulae.  Steam  is  supplied  by  the  Syndicate  of  Electricity 
fnm  tout  boilen  of  the  inexplosible  tubular  type,  one  largo 
ukI  three  small,  situated  in  the  building  of  the  syndicate 
outside  the  Palais  des  Machinet*.  These  boilers  are  con- 
nected together,  bat  can  be  disconnected  separately  by 
raeans  of  a  stop  valve  :  together  they  supply  1,200  Idtos,  of 
atcam  per  hour,  at  l.^Olb.  pressure  or  lu  atmospheres,  and 


et  consUte  d'une  installation  complMs  de  Inmi^ro  6lectrique 
pour  les  circuits  iDcandoscents  ot  k  arc,  avec  machines  ^ 
vaptiur,  dynamos,  commutateurs,  et  tous  Ics  nppiureils 
complets  dont  on  se  serl  mur  les  installations  publiquea  ou 
[jarticnlii-res.  A  partir  do  cette  \-itrine,  Crompton  et  Cie., 
^ckireutau  moycn  do  lampes  k  arc  suspeudues  du  toit, 
toutes  lu  sections  aiiglatses  et  am^rioaines,  et  niie  partie 
das  sections  balgee  et  francaises,  ce  qui  compi'Ond  preaqoe 
uii  tiers  de  tout  le  Palais  doa  Machines  et  lea  galeriee  Ot 
vestibules  adjacenta.  La  vapetir  est  foiu-niu  par  le  Syndtcat 
d'Klectriciti'  au  moycn  de  qiiatre  chaudi^ras  du  type 
tiibulaire  inexplosible,  dont  una  grando,  et  trois  petilos, 
sent  pkct^et)  dana  le  bdtiment  du  syndicat  on  dehors  du 
Palais  des  Machutes.  C«m  chaudiJres  sont  jointea  ensemble, 
mais  peuvont  i^tre  detachf^os  •^pan^ment  au  moyea d'ucesoii- 

n>o.  Ensemble  ils fournissont -4,200 kilos  do vajMniri^rbeure, 
D  InloKB.  depre3sion(150Iivreaper|>oucecarr^Xctla  plus 
grande  des  quatre  (fournissent  2,000  kilos)  est  sut&sante 
pour  fairc  marcher  tout  le  materiel  on  cas  de  n^essit4>. 
On  transporto  la  vapcur  .^  Unc  distance  d'cnviroa  300  m^trOs 
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th«  iMfsest  of  tbe  set  (supplying  3,000  kilnH.)  in  mifllicienl  to 
work  the  plant  if  necessary.  The  «teain  i«  mtiveyed  n 
distance  of  abnnt  1)00  feet  in  Mcain-pi|<es  of  6iii,  'liumoivr, 
in<Mtly  uiider^Fouiid  ;  the  pipes  aro  fittoi  tritli  cxpatiaion 
joiots.  steam  Mpanitor  and  trap. 

Three  §iiigte-uctiiig,  bt};b-H{teeiI  WoHtiiighoiiBC  engJneH 
UTS  nsed,  nf  100  h.p.  nctiia.1  oaoh,  vrorkiri}*  .it  ITtOlb,  por 
Bqoara  inch  gntiHaiin:  ol  stcnto,  and  ninnin^  at  :<00  revolutionH 
jwr  miiitib.-.  These  engines  are  diflpnseei  in  tbe  form  of  ii 
triaiiele  on  the  aUind,  as  ihowti  on  iha  pkn.  It  wiw  nt 
first  int«nd«d  to  lue  WilUna  and  Kultinson'fi  direct  driving 
enjcines,  in  cunibinLitiuti  M-iiti  ilie  L'rumptMii  dynamos  on 
tha  same  shuft,  ulh  uHod  by  Mesu-s.  Cromptoii  in  many  [uirtii 
of  England  and  «leeH'here,  but  ovriu^  to  the  fire  ut  the 
makers  these  oould  not  be  obtoiiitsd  in  time  The  iiao  of 
direct  driving  cnginas  wroiild   have  inudc  the  installation 


rdfistuyaiix  k  vapour  de  15  contini^troe  tUani^lro,  pour 
jtlupnrl  *ou»  terre,     F*«  tuynnx  Bont  ajiwW^  avec  di» 
joints  de  dilatation,  iit  )i«-[iantt«nr  de  v'a|9eiir  en  liap|>e. 

On  80  sort  de  troia  niacbinoa  do  Wcstingboiisv,  a  grand« 
vite-tie,  h  action  simple,  de  100  cheraux  dc  force  chaciine, 
mnrcbant  i\  ime  pros»ion  do  vajjeiir  de  I'jO  livres  \ax  ponce 
currL-  Qt  faiaant  ^00  rt-voLiitions  :i  In  niiHiiti.t.  V<»  cDachines 
^nntdispos^Qfl  on  forme  de  triaiiii;I(i  sat  lu  muutiire,  comme 
siirleplaii.  On  nvait  d'al>oi>d  Tintention  de  so  servir  des 
ina«hin<Mt  :'i.  vii|>ciir  h  ftction«  dii"ectedff  Willaiiset  ICohinaoii, 
combint'CR  avoc  lea  dynamos  dc  Croinpt«n  »tu'  le  iii<-me 
arbrfi,  dont  se  serveiit  Crompton  ct  Cic.  dans  [ilusieurs 
))iirtic!t  dc  I'AngletAn'c  et  antral  endroits,  maia  u  caiLiu 
du  I'inccudio  cbcz  los  fabnciinis,  on  av  put  ](»  obtenir  a 
tcmpH.  En  se  servant  dc  macldnus  a  action  directe  on 
aitrait  rondn  rinstallatinn  eiKM>E-e  plnscompiK^tc,  maismdme 
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stilt  more  coin[>act,  but  even  us  it  is  the  space  occupied  i» 
very  small  for  the  output,  beinj^  only  23ft  by  10ft. 
(7  metros  by  A  motros),  and  occiipyini;,  thoraforo,  u  ain-fAuo 
of  not  more  than  3G8  arjiiare  feet. 

The  dynamos  comprise  two  high-tension  machines  of 
S2  units,  gtviny  1,280  volts  and  25  anitM)re«  at  1,200  revo- 
lutions per  minute,  used  for  the  large  arc  lamps  in  senes  ;an<l 
four  lowtcnnion  compound-wound  machines  o(  22  units, 
giving  220  volts  and  100  am[)eros  at  1,000  revolutions, 
used  partly  for  the  smaller  ari^  lamps  and  ]Mu-tIy  for  tbe 
incanuMccnts.  The  central  engine  drives  two  of  the  low- 
teuaion  dynamos,  while  each  of  the  aide  engines  drives  one 
high  and  one  low -tension  dynamo.  In  ordinary  workin;^ 
the  central  engi  ne  and  one  of  the  side  engines  are  used  to 
supply  the  circuite.  By  tfaie  arrangement  one  engine  ami 
two  dynamos  are  kept  standing  as  a  reserve  in  case  of 
enwrgency.     These  dynamos  are  of  the  i^arae  ty|w  as  iu«d 


tollo  riu'elle  eat  TeHjiace  occupi'^c  est  tri^s  petite,  si  I'on  con- 
aidt*re  le  rendu,  I'-tant  aeulement  de  T  mHres  par  5  mMraa 
ot  n'Dccu|uint  |tar  consequence  qu'uno  Mirface  do  S.'i  mvlne 
carr^iS. 

Ties  ilynamos  comprennent  denx  machines  i^  haute  tension 
tie  32  unities,  donnant  l,2H0  voltes  et  2.^  amiW-ras,  Ji  1,200 
revolutions  i  la  minute,  employV-es  pour  los  grandoa  lampea 
h  arc,  on  s^^riu ;  ct  qiiatro  machines  "comjwuiid- wound  '  A 
basse  tension,  de  22  unitt^s,  donnant  220  voltes  et  100 
ampiTos,  h  1,000  n'vohitiona,  servent  en  paitie  [lour 
les  phut  petitoa  Umpos  A  arc  ct  en  {xu-tie  pour  lee 
incandcscente.  Lit  inaehine  ocntrale  fait  marcher  deux 
dyiiamoH  .1  Ijasse-ttiiLsioD,  pendmit  4jue  oliacune  des  machines 
dee  cM»  fait  marcher  un  draamo  k  basse  et  un  k  haute 
tension.  Pour  un  travail  oixiiniiiire  line  machine  centr&le  et 
une  de  cM  servent  k  founiir  lea  circuit*.  Avec  cet 
nrnngemeni  une  machine  h  vapeur  el  deux  dynamos  sont 
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by  Messrs.  Cromfiton  and  Ca  in  fitting  up  Buckintfbam 
Palace,  N\'imlBor  (Castle,  the  Itoyal  Coitrts  o£  Justice, 
Loiiiloi).  the  Court  Thciktrti  ol  VicDiut,  the  cetiLtuI  HtuUfii 
ut  KcTiKingtnn  and  Ktiigbtshridgc,  London,  kikI  obher 
places. 

In  the  f^xhihitioii  MasavEL  Ci'ninptoTi  have  31  ku-[;e  arc 
lampM  of  iho  type  called  DD  (double  ditToroittial)  ;  thtiacn 
are  of  8,000  numinal  c.p,  (800  carceU),  talcing  2'>  amperos, 
and  are  run  all  in  neriee  from  one  of  the  bighteiiaioii 
dyimmuo.  Tliey  are  dittposed  in  four  rows  of  five  eaob 
and  one  row  of  four.  <towii  the  corridors  of  the 
VahiB  dett  Machinaa,  iin<3  are  auapended  from  the 
gir<l6r«of  tfce  roof  at  a  height  of  50ft.  from  th*  ground. 
These  arc  lamp«  are  suppU^  with  punitive  nuboiis  of  30 
millimetre  diameter,  and  tiKgative  carbons  of  30  niilli- 
molres,  and  run  for  12  houiB,  giving  a  very  brilliant  light. 


reservt^s  en  cai*  de  )>esoiii,  Ce*  dyitamoB  lont  du  mume 
ty|M  donl  soitervoiil  CrompUin  ctCio.  A  Buckingham  Palace, 
Windsor  (viutle.  Lea  Coiira  lUiyaleH  de  JuEtico  ii  LoadlM, 
IjO  Th<-^(tro  do  la  Cour,  ^i  Vienne,  la  Btalioii  ccntrale  t 
Kenttiii^lon  et  Knightshridgp,  Lotidrcs,  ct  tjiielques  aubvs 
ondraiU. 

\  rcxporibion  las  MM.  Crompton  ont  34  Kraridos  lampos  & 
art?  (Ill  type  ap{wtt^  I  >.[>.  (double  diffrreiitieUea);  cellei-ci  sunt 
d«  K,000  bonfpw  (800  ciu-c«U),  preiiant  2-')itmp<;'rea,  et  aont 
tuutoB  en  s^rio  Bur  uii  dos  dynamos  a  h^iitv  UsEiaiun.  On 
toa  a  dispOBi'ca  on  quatra  raiigres  de  cinq  cliuciiiie,  et  imc 
miig(-e  tie  qiiatre,  le  long  dost  coiridrtm  du  Palais  des 
.VLtchiuGS  et  ollc«  »out  suapondinis  luix  t[iiver»6»  du  tolt  a 
nuc  hauteur  de  l.'>  mitres  dcU  tdrrc.  Cos  lum|)«e  ^  arc  aont 
jiourviieH  de  charhonn  [lositifa  de  20  millimi'trwide  diami-tre 
et  de  chnriious  iK-gaktifs  de  30  n)illim<.-tree,  el  brfileut  pendant 


mm 


Uvlnkla  vl  Lliu  t'iviii|fUiu  UiglfTcudom  Djroamo, 

Hw  ulobw  are  of  gmmid  jltDM,  3ft.  tu  diameter.  The  cir- 
«aii  la  about  1,(X)0  yards  lonu,  and  is  run  with  a  conduct- 
ing cable  of  seven  strands  of  No.  17  B.W.Ck  insulalod. 

An  ingciiioUR  lU'i'angemcnt  i<i  juloj>ted  for  iiii»in^  and 
toworinjt  the  arc  ]ain)r>!,  which  has  boon  much  admired  hy 
Flinch  (.'loctricAl  i;n;i;incorH.  it  ii>  aimiUr  la  thai  empluycJ 
bv  MflHsrs.  Crumptoii  and  Co.,  tu  I8S2.  at  the  Mansion 
llouae,  London,  and  mvhh  all  tiuuble  with  alack  win  in 
KiinpcmlinK  tho  laniiio.  A  cro»aUiv,  (uTiiiahaMl  with  a  pulley 
whncl.  in  siiMiuiid'Hl,  in  the  Hrst  iuHtiittce.  hy  ale«l  wirc» 
from  the  ginleve,  and  the  MiHiury  miiducling  cable  is  con- 
neetetl  to  poi^elain  insnlatoi's  iijion  the  arms  of  thi«  croes- 
bar.  \  Ion}*  fleiiblo  uabic  is  joined  to  the  main  cable  at 
the  point,  and  i)iiim««  around  two  pnlley^whoeU,  the  upi>6r 
ono  fixed,  and  tln^  Uwrr  unc  free  t«  rine  or  fall,  can'y- 
ing  &  counlorwcight  lo  baUuce  tbc  Lunp.     The  cable,  a 
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12  heure«,  donnanl  iine  lumii^ra  u^Ns-hrilUnt^.  Lm  glidMB 
sent  cu  vcm)  d('^|K)li,  d'un  diamvlrc  de  GO  cm.  La  dnuit  Mt 
dVnvtron  1,000  mclrns  du  longueur;  et  oat  denervi  par 
un  cable  nondupteur  de  sept  conlons  du  N'o.  17  B,\V.(t. 
isoli^. 

Ou  a  adopts  tin  arnkUfjHuent  in|{4^-nicux,  qito  los  m^cant-, 
ciun)i  fi<tni;aiK  ont  buaucoup  admii'e,  iwur  f^luver  el  aboiiiBari 
lea  lani]iea  a  arx:.  II eslDOmblableacelui  <|ue  MM.  Crompton 
et  Cie.  ont  employe  en  l^Hi,  a  Mansion  iIoui>e,  Lonarea, 
et  Invite  tout  lemliarrui  dee  tils  lAches  en  siisfieudiuit  les 
laRi[M9s.  Un«  traveCM,  munie  d'line,  |H»Hlie,  oat  suependue, 
d'ahord,  avi>u  des  lils  d'aeier,  attaeh<>8  uux  traverses  de  U 
charuente,  et  lo  cable  condnotcur  onlinaire  eet  joint  aiix 
iaoIoirH  de  |>orcelaine  sur  les  bnL<<  de  la  tniver^a  On  joint 
un  cable  long  ct  llexible  an  liout  du  citblo  |>rtiici|»l,  qui 
poeso  ear  doiix  jKHilies,  U  supfirieure  tixe,  ot  rinttricura 


brou;;bC  down  afrnin  nn4  fasUnMl  to  ono  torroJoal  of  the 
lamp.  A  !«oona  floxiblfl  cable  pasAes  mnularly  in  the  oy>[io- 
Kie  direction,  and  in  connected  to  the  other  terminBl  of  the 
|jun]>.  In  thin  mniinflr  tho  alack  wiro  ix  taken  up  bv  tbe 
contitcrwoight,  in  tho  mannor  of  dnubio-piircbase  gear. 
The  »b)e  {lassiog  over  the  nullevH  ia  of  a  Hpecial  make  of 
floxihle  wire,  manufactured  by  McsRrtt.  CMovor  niid  Co.,  of 
Maxicheatcr,  comsisting  of  98  tttmnds  o(  fiiio  copper  wire 
(No.  26  EI.W.G.),  the  ineuUtion  being  similar  lo  that  of 
the  maia  cnble,  hut  somewhat  ihickBr,  cotisiKting  of  rottori, 
two  layorg  of  pure  rubber,  and  an  outer  layer  of  cottrtn, 
hiaidcd  and  ozokeritcd.  Some  linen  warj's  arc  inscrt«l 
botveen  the  rubber  aiid  the  outer  braiding,  with  the  vien- 
of  increaiiti^  ibe  tensile  strength  nnd  of  taking  nomo  of 
the  strain  of  the  weight  of  the  lump  from  the  copjMjr  con- 
ductor, A  conl  hangs  down  from  the  arc  lamp,  by  which 
it  in  lowered  (or  cleaning  and  renewal  of  carbons. 

It  id  interesting  to  note  that  in  the  case  of  the  lamp« 
which  hang  above  the  rolling  briiijjc  of  the  I'alaU  dcs 
Machines,  and  where  the  hanging  ropes  would  be  in  the 
way,  another  amingement  for  lowering  the  lamps  has  had 
In  he  adopted.  On  each  of  ihcso  lamps  a  largo  iron  ring 
hiis  been  hung  at  a  ahurt  distance  nnilerneath,  inid  when- 
ever the  lamps  retjuire  trimming  or  cleaning,  an   arrow 


libra  pour  sV'li'ver  oa  a'abaiasor,  portant  un  contrc-  jwkU 
[wur  Iwlancer  lu  lampo.  On  abainse  do  nonveau  le  cable,  et 
on  I'atLache  rt  unecxtri'TiiK'  dc  la  lanipe.  Vn  second  cable 
flexible  psJiM  semblahlomcntdani;  unc  direction  oppon^e,  et 
est  joint  A  t'autre  extn^mitt'  dc  la  Inmpc  De  ccttv  manicre 
le  fil  lAche  «e  trouve  enlevt^  (laa  le  contre  iK>ids  d'un  attirail 
Ji  deux  fine  I.e  cable  oui  ixiwe  Kiir  lea  iwiilies  e«t  d'une 
fabrication  eprcialo,  do  fil  tlcxible,  fait  purOIovoret  Cie.,  de 
Mancheatpr,  et  sc  comiwise  do  9S  conlons  dc  fil  dc  cuivro  fin 
dVn  ™''''-  ''*'  diamrtre)  dont  I'isolation  cut  sembUble  .n  cclle 
du  ruble  principal,  mnis  un  pen  pln»<(HiiR»o,et.'tfl  compoae  de 
colon,  dc  doux  conches  dc  guttapercha,  et  il'unc  couche 
cxtiTieure  de  cnton,  treast^e  et  pre[jaree  arec  de  VoKokorite. 
Un  a  ing^^n^  qiielquoi!  His  do  Hn  cntro  le  gutta-percha  et  la 
tre»e  exU-ricuro  afju  d'augmuntcr  la  force  do  tonuon  et 
d'eitlcver  nn  peu  dn  poidn  de  la  lamp>7  an  oon> 
ducteur  de  ciiivrc.  I' no  conle  est  susiienduc  A  la 
lainpe  I'l  arc,  au  moyen  dv  htquctle  ou  labaia*o  poor 
nettoyer  ot  rcnouvelcr  Ics  carWncs. 

II  eil  inti'reeaant  de  retnarrjiicr  c|uc  [>our  les  lamuec  oiii 
Boiit  sQspendues  audesius  du  ]>oiit  roulant  du  PaUia  aee 
Machines,  ot  oil  lea  conies  peiniantoa  sorutunt  gi'^uantet,  on 
a  adopts  un  autre  arr.ingemeii  I  [Kiur  aWisBer  lea  Um])eH. 
A  chacune  de  lOt  iam|ws  on  a  riu^^pendu,  un  peu  en  dessoUK, 
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having  a  light  cord  atUchod  is  shot  through  tho  ring,  and 
"by  lliiH  nieanH  iJie  Iain}t9  are  drawn  down. 

Beaidea  theae  larger  arc  lamps  in  the  roof,  there  are 
79  smaller  arc  lamM  of  about  1,000  c.p.  liking  a  current 
of  8  atoperea  .-it  5(1  vottfl,  and  nmning  16  hours  with 
13mm.  carbons.  Thejo  are  distiihulud  in  the  top  and 
bottom  galleries,  and  are  arranged  on  four  circuits  of  18 
lamps  each,  and  ooc  circuit  of  7  lampn,  t»ken  in  jurallet  olT 
tho  mainsof  the lowtcnsion machines.  Themainconductors 
are  19/16  cable,  and  the  hranchea  to  each  circuit  7/18  cable 
The  whole  of  the  ate  lamp*  are  fitted  with  AUtotuiilic  cul- 
oute.  w  that  anr  accident  to  one  lamp  does  not  di*iri-aiige 
the  circuit ;  ana  tho  branches  .xre  alio  pii)lecl*)il  at  either 
end  by  fuaiblo  cut-outs.  The  arc  lamps  on  the  top  gallery  are 
made  to  lower  by  a  simpte  conl  and  pulley  arrangement, 
while  thoae  for  the  lower  gallery  are  fixe<l  to  the  ci?iling. 

There  are  also  lfi4  incuudeecent  lampa  of  16  cp.  working 
off  the  same  dynamos,  in  two  cii-cuits  of  82  lamna  each  at 
107  volts.  They  are  mounted  on  birgo  pillar  elortrolinrs 
at  the  foot  of  the  two  staircases  leading  from  the  vestibule 
to  the  top  galleries  of  the  Palais  Act,  ^lftcb^^es. 

In  the  way  of  distribution  of  power  there  are  also  sovoml 
electric  motors  of  1  nr  2  h.p.  mippliod  from  the  same 
installation,  and  used  in  the   Exhibition  lor  driving  pur- 


unc  granite  buguo  do  for;  ot,  qnantl  on  abeaoin  d'ajn&terou 
do  nettoyer  tes  lampes,  nne  flAche  k  l.-i({uo1lo  on  a  attach^ 
unc  corde  l^eAre,  est  lanc^  dunn  la  bague,  ot  par  ce  moycn 
on  descend  tea  lampea. 

Kn  outre  ilo  ces  giandes  lampes  i\  arc  attaohte  au  toft,  il  y 
a  79  krapux  ti  arc,  plus  potites,  do  100  carcels  prwaiH  un 
courant  d«  H  ampi-ros  A  50  vuitw,  ft  brfllant  pendant  16 
heuroR  Avec  le-i  cnarbonn  do  13  niillimt^trea.  L'euxci  sont 
distribil^M  dann  loii)  galerie*.  ilu  haut  et  du  bas,  et  sont 
aiTang^e*  sur  (.putro  ciKuits  da  18  luuiiie*  cliacun,  et 
un  circuit  dc  7  lampes,  prth  i^iriilli'-Iement  aux  principaux 
cables  dos  machines  a  bauo  letiKion.  Les  cables  de  circuit 
eont  des  torons  de  19  fils  de  jg;^  niillim^tree,  les  brancfae- 
ments  sont  dcs  torons  do  7  His  do  \\^  mm.  Toutes  les 
lampea  k  arc  wni  ]H)urvnes  dc  fOH[»e-circuitJi  automatiques, 
de  sortc  uu'un  accident  A  nne  )iim|»e  ne  derange  pas  le 
circuit ;  et  les  ^tubrancheni«rit«  sont  auaei  prot^g^  icnaque 
extr^mit^  avec  den  couimtirciiii;!  fusihles.  Les  lampes  A 
arc  de  la  gali^rie  dn  haut  s'abaisseiit  avec  une  onrde  stm]ilo 
et  un  arrangement  de  jioulie^  pendant  quo  cellos  de  la 
giilorio  du  bas  aont  fix^ee  au  pUfund, 

II  J  a  ouHsi  164  lampes  incjuidtscctits  de  16  bougies  se 
travaillant  des  mvincs  dynanios,  en  deux  circuits  de  82 
knijws  chocun  A  107  voltes.  On  les  a  monte<<s  mir  He 
gnuids  piliori)  6loctroli«rc  au  bna  dc  detu  escalien  qui  coo- 
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Tlie  twilchboaix)  is  n  very  complete  piece  of  ii|i}>aratu« 
(or  (liBtriVition  of  the  currents,  and  allows  dyniii&os,  by 
neus  of  [thigv,  to  be  eouptod  together  and  connected  to 
any  circuit  as  desirable,  and  also  jlIIowh  the  itiaertion  of 
Dieaauring  instruments  in  any  dynamo  circuit.  The  switch- 
bcwrd  coriflistD  of  two  jwrta — the  iiAplivo  siud  tho  (loeitivo. 
On  the  first  ivi]  the  iKieilivt  poloa  i>i  tho  dviia.mo8  Jiro  con 
nected  to  two  borizontjd  copiKjr  hai"s  raised  Blightly  ahovo 
th«  SHitchboard,  and  i»i«n;od  with  jilug-ltolDe.  The  ciglit 
circuits  to  ih«  Uraps  a.rv-  coniiMtcd  to  flight 
copper  bars  psusing  under  the  first  ones  in  a  verti- 
cal direction,  and  Aitnilnrly  nicreod.  Hy  insertiiijf  n  pl"R 
in  «nv  hole  of  the  tint  dm,  dyniimo  No,  1  is  eon 
neetm  lo  Uic  cop[)cr  i>ar  passing  liclow  it,  and  so  on  with 
(he  others.  The  connection  of  each  cii'ciiit  to  the  copper 
ban  IK  |jrolected  by  a  main  fuse.  In  the  second  or  negii- 
tive  part  of  the  switchboard  tho  arrangements  allow  of  c«ch 
circuit,  or  Dacb  dynamo,  being  connoctrd  to  un  amporo- 
meter  by  the  movement  of  a  switch-hamlle.  Throe  mniii 
eo|>i>er  bars  are  fixed  horicontally.  Eight  two-way  switches 
am>re  these  rocuivo  the  return  endci  from  tho  lamp  circuits, 
protected,  as  Iwfore,  by  a  fusible  cut-out.  Four  two-way 
switches  Ir'Iow  the  liars  receive  the  ncfpitive  entia  of  the 
cables  from  the  fourdynumos,c(iiullyj)rotoctcdwithcut-out«. 
All  the  circuit  switches  arc.  coiniecteJ  one  way  to  the  centre 
bar,  and  all  the  dynamo  xwitcho^  are  coniicctod  one  way  to 
the  name  bar.  The  other  junctiooa  of  the  circuit  switcbflw 
are  all  connected  to  the  top  bar  ;  and  all  tho  juiicliona  of 
the  dynamo  swit«hoR  arc  mmilarly  connected  to  the  bottom 
bar.  To  tho  tcrmiuaU  of  tho  toj)  and  coutro  bar  aio  con 
■Kctod  the  wires  leading  to  one  amporo-mctor ;  and  to  tho 


duisent  da  vestibule  k  U  galoric  supi^cicure  du  Palais  dea 
MachtnoH. 

En  fait  de  distribution  de  force  il  y  auisi  plusieurs 
mot«ur8  ^lectriquea  d'uci  et  deux  ohevaux,  qui  h 'appro vision- 
iient  k  1.1  mi'-me  iiiatalUtiou,  ot  E'emploivnt  dans  I'Ex- 
poaitioti  pour  tiiire  marehcvditf^rerits  appareila. 

Lc  Gommutatour  poiu'  U  distribution  >loa  couraiitft  Mt  un 
appardi  tri-a  conipieU  et  jHsnuetdc  coiliiler  lea  dynamos, 
au  moyen  de  UimiKms,  et  du  Ics  joiums  ii  un  circuit 
quclcotii^uc,  a  volonttS ;  cela  permet  atusi  Tinsertion 
(I'inHtrumonts  ;V  meiure  dana  urt  circuit  de  dynamo. 
Le  (^ommutaLenr  •■onMRte  de  iloux  partios,  la  ut'>g»tive  et  U 
poititivo.  Sur  la  premiere  on  .a  joint  torn  lea  polea  i>08itif8 
deBdynanio8;\  deux  plariuca  de  ctiivrc  plac-tl-ee  hori»>iit&l&- 
mcnt,  (ilevi'-es  au-*le8«iaa  ilu  conimnt(Ll«ui-  et  {Mtrct^s  de  trous 
a  tamponi).  l.Qx  huit  circuit*  de»  Iam|)UH  sorit  jointf  a 
huit  pla<iiic8  do  cuivra  pa^saiitsons  Ics  prcmii-rea  dans  line 
diructioii  vcrticalo,  et  jierc^OH  Hemblabletnent.  Kn  inn'rant 
un  tampon  dans  un  trou  quokoni|iic  do  Ui  prami^rv  plaque 
ledynitmoNo.  1  ««t  joint  it  \a  plaque  de  cuivreqot  pMM 
dessous,  ot  ainsi  du  suite  avec  Ion  autres. 

La  connexion  de  chaque  circuit  aiix  pisupgea  de  cnivre 
est  proti^gt'fi  avec  une  fn^e  principalc.  Dans  hi  seconde  <m 
[lartiu  nf'gntivo  du  commiiUitcur  Iob  arrangements  per- 
mittcnt  ;l  chanuc  circuit  ou  .'icha<pie  dynamo,  do  se  joindre 
.■I  un  umptrerat'ti'e  au  nioyen  dune  [Kiijin-'-e.  Trois 
principidcd  pla<iuo8  de  cuivrc  «ont  (ixoos  faurixouULlomcDt. 
Huit  commutabeiu^fi  ii  deux  voies  au-dcsaus  ile  cellea-ci 
r«\'oivent  los  GU  de  rotom-  ilea  circuits  dea  lamiteH,  prot^gi^ea 
comme  aupnravant  par  un  cou|>c-oircuit  fiuiblo.  (^lutre 
comnmtatour»   St.    doux    voioa,   au  dcsaous    dos     plaipios. 
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terminals  of  the  centre  and  Imttora  bar,  thoaa  leading  to  a 
second  amperemeter.  With  this  arrangomont,  by  the 
aimple  movement  of  thu  switches,  tho  current  from  any 
dyiuinio,  or  in  any  circuit,  can  bu  Immediately  notod.  The 
vbole  Bwitchboani  is  a  very  comjilote  imd  aitisfactorv 
muns  of  munipuliiting  tho  currents  frou  such  uti  inslul- 
lalion. 

The  switches  are  of  Crompton's  patent  pattern,  cnmpaseil 
ol  a  brush  built  up  of  fine  etoncifcopiwr.  This  con stnic 
tion  affords  an  excoptioiially  good  eurfikce  while  rubbing 
against  tho  conLact-pieces,  and  has  also  the  advauUge  of 
being  renewable  at  very  small  cost. 

ileesrs.  Cixiniptoii  and  Co.a'  inistallittiou  exhibittt  u  very 
Gonwoct  and  carefully  thou£ht-uiit  »yitem.  Jthowtng  the 
eombinad  distribution  of  arc  htmm,  in  AoricN  and  in  pandlul, 
of  incandescent  light  and  of  motive  power,  with  simple  and 
caaily  underet^ind  arrangemontA  for  control,  cnmpriaed  in  a 
remarkably  small  space  for  an  imitallalioi]  of  such  a  capa- 
city. The  ptaetical  worlcing  arran|;ementa  atloiitcd  arc 
well  worth  attention  by  intending  undertakers  oi  central 
{nBUdlBtioni. 


Lighting  after  Midnight.— The  SpeiTy  Electric 
CoRiiany,  of  Uhicaj^u,  by  muann  of  an  ingeuiou^t  device  are 
enabled  to  operate  their  10  ani|)ore  lamps  on  a  current  of 
only  live  or  six  amjieres  without-  causing  the  slightegt  hiss- 
iag  in  the  lamp  or  tfuirking  at  tho  bntshoa.  Tho  arrange- 
ment enubles  local  lighting  companies  having  citv  contractit 
to  fltttigfactorily  run  the  street  lighting  after  midnight  at  a 
lower  brilliancy  at  a  reduct-ion  of  40  |)cr  cent,  to  50  per 
coat-  in  the  matter  of  fuel. 


Dltftmiu  of  Cn}iii|>tan'a  SvltohboikM. 

ro>;oivcnt  les  cxtr^niiti's   ncgabifs  dea  cables  des  f]it&tre 
dynamos  r-galement  proh^gi's  avec  des  coupe-circuits. 

Tous  lex  commutatours  do  circuit  eont  joints  dun  c*t*^jA 
U  plaipiodu  cuiitru,  ut  tons  los  cummutitcurs  do  d>'nBino 
Bont  joints  d'un  c(")ti''  a  U  nit'me  plaque.       Les  autres 

i'onctioiiR  dea  commutaceurs  de  circuit  sont  toutca  jointea  h 
i  |>la<{iic  rlu  haiit,  et  toutet  Ice  ionctions  des  cummutatcnrs 
de  dynamo  sont  jointes  somblabicment  k  la  plaque  du 
dessoiis.  On  a  joint  k«  fils  coaduisant  a  un  des  ampiVre- 
metres  aux  extn^mit^s  do  la  plarpie  de  deseus  et  la  plaque 
centrals,  ot  cenx  vondiiiHaiit  au  Mcond  am]H^rQmvtre  aux 
extr^niit^«  de  la  plaque  cetitrale  et  do  dessous. 

Avoe  cot  amingemont,  nor  un  simple  mouvemeiit  des 
oommatateurs,  le  conrenl  d  un  dynamo  quelconque,  ou  sur 
n'importe  quel  circuit,  ginut  /tre  immeniateuient  mis  en 
(Evidence.  Cet  arruigement  de  uomniutations  est  un  moyen 
tnl'S  tiomplct  et  «atisfai«aiit  pour  manipulcr  les  oounmte 
d'une  tone  installation. 

lies  commiiuiteurs  sont  d'apr^s  le  modele  br^vett^  de 
Crompton,  avec  unc  broaae batie do  mincaa  lameA  decuiiTe. 
CetLc  construction  donne  un«  surface  cscoptionollemoni 
bonne  en  frottant  coutro  lea  pieces  do  coDtiuit>  ot  A  aussi 
Tavantage  de  pouvoir  ee  renouveler  k  bas  prix. 

L'inst^iatioti  de  Crompton  et  Cie.  pr^ate  un  syst^mo 
tr^«  com|)M(.'t6  et  ooigneiisemeal  arrange  montimnt  la  distri- 
bution coiiibini'U  des  lHm|M  ik  arc,  en  *CTim  et  en  paraUeles, 
de  la  Iumi6re  inciandeseente,  «t  de  la  forco  motive,  avee  des 
Arrangomenta  ainplee  et  ladles  a  comprondre  et  k  coo- 
troller,  contenus  oans  uii  espace  remarquablomeDt  petit, 
])Our  ini«  installation  d'une  telle  ca^ueit^.  La  maiupnla 
tion  des  arraogecMote  prati^uee  adoptcs  valent  hien 
lattealion  dea  eatrepgreneura  d'tustoUations  centrales. 
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COMPANIES'  MEETINGS. 


£OISOK  AMD  SWAM  ELECTRIC  LIGHT  COUPANV. 

Tluriitli  auDiial  Ksniral  niepliut;«I  the  «li&relici1iler!i  of  tliu  bliMJO 
uA  Swan  ItnitoJ  Blectiic  Li^ht  Coni]»ay,  Liiitit«cl.  ww  iielil  nu 
Wnlncedfty  at  th-u  City  Tci'imiina  HyU't,  Ciiuiioii-nir»*l,  R.C..  Mr. 
Junen  SUats  Purl'cii  |irtai<linK. 

Thv  OhAlraiMa,  in  iiiuviu];  tlic  uilo]'lioii  of  the  report,  Haitt,  in 
u>cM'ilnti<ie  with  practiM,  ht  wouM  |irooti«il  to  make  a  vcrv  tt'Vi 
remarks  lu  i^iva  »iic1l  pliiciilal iinn  of  tlio  figiiiTii  la  thoy  mi([hl  rfnsirr, 
and  nUo  ti>  <ay  ■  few  wonln  nn  tlia  Rancral  iiilijii-t.  of  llin  pfnilinn  iil 
lliu  roiiijMiiy.  lU'frtTinK  linit  ro  tlii>  tntlan'T'Hhert,  hr  mli)  (tint  llin 
ilrlvtnc  niilr  nlinwcil  tliat  tlic  xtnU'  nf  tlio  ra^iitJil  nix'tiiiDt  woa  ijiijlc 
itnalto[«il,  for  ttiinnK  the  year  tliFf  ha*!  Iirrn  no  uUittoni  tn  roj-ital. 
Tlio  A  ihuet  tammttii  Ut  OS5,478,  uiul  llu-  ItHhnn*  to  £117,820. 
llir  latt«r  twiii^  thx  xliarn  whiuli  wnni  allnttinl  lo  Mr.  (Cilinon  ani)  hU 
frifD^R,  and  wfiiili  utaniL  in  tlio  {Kwilioii  of  dpfrirrwl  uliares.  aoilwhioli 
bK  not  rntitkd  tn  auy  (1iri<lcii(l  iiiicil  llir  .\  ittarci  liavo  lectlvoil  [lie 
full  aDiountof  7  pn  cmt.  ciinnilativc  iliridriiij  from  llii?  cuiiiiiit'noa- 
nicbtof  thtCompaDy.  TLc  Humlry  crnlit  Iwlaoi-n  auiumitvl  lu 
i&9,711,  hrin^  in  fact,  itionoy  lo  (vliic}i  ili>'y  w«r«<  iiKluMiwl  liy  out- 
•iil^rs  ;  and  alMDUt  that  1i«haa  to  My  thai  it  wm  inoro  favom-aUl?  ilmii 
It  WIS  tiMt  yM^,  wh«ii  it  stoo'l  at  AlO.211.  Tito  last  lluin  oti  the  Jebil 
>Ueof  tLi!  ttalaDc«-tli(«t  «aa  not  Iom  ulitfactury.  and  oav  piuril  uikI 
kMU  nrr  appropiUiioii  account,  £UA37.  aftaiutil  £46.000  in  nxinii 
ffnUMlHtyaftr.  Ob  tli«  other  >i*l«  oi  llts  accouut  tlivy  dlinutPiI 
What  t]i«7  had  to  rvpnocnt  that  atnoonl  «r  uiuiiiy.  Tliuy 
would  tN,  flTSt  ol  all,  that  tlio  ttM  ol  ixiti^uU,  KotKiwill, 
)>ivlinilnaTy  outlay^loaa  on  workliijj,  ot«--.,  as  jwr  lam  halancp- 
ilicct,  waa  £274,999.  Duriiiit  Ih«  yoar  tlicy  liwl  oxpninlrKl 
ti|>an  that  ntvuiint  £]3;S99  in  addllioii,  but  [hey  had  rf^nliHnd 
ill  diuiinutiuii  t>f  iLat  W  salt  of  plant,  amt  ntliri  nnntn 
which  tlioy  had  to  rewivo,  tl2,&60  Thiin,  thuy  hatl  tlioiiglii  ii  a 
bdidciit  thmg  lo  Ji«omhun.t  that  aocomit  l>y  £12,000  ^vl.i,'li  tl.i>y  hrld 
111  tlid  MaDthnater  Coni|iany  iiiidM  «ii  uf^-n-L'tiiciil.  ami  tlini  Hp|HMrai] 
Inwnr  down  in  \\w  acirimiit-  Tlin  o«xt  item  wan  t)ir  riii'thoi'  dmliintioii 
nflOMBX  on  rnaliaatjon  of  i>un<!ry  itiitallat  imit  lakxn  •it'iir  nl  [liii  •la.lr 
of  anWlgamatioii,  aud  liercCoroicrocVoiu^l  u|>in<'*|>iUil9ittUyv  Will. 
tlie  DtnctoTB  had,  Inm  dntv  Ut  tiiiio,  (.'xptaiueil  tha  nature  uf  thai 
l)iMin««a  wlivn  it  vat  lakon  oTnr,  II  liu]  a  iiiiiiiIk>i  ol  vciry  ^o  I  clc' 
m«Iit«,hnt  it  bad  aoniA  vary  Imd  oiipk.  ami  tlii'ii'  biiHiiuw,  liw)  l>Ht<n. 
from  year  lo  yaar,  to  alitiiinato  tbr  hul  [mm  thn  cnml.  iii)>l  to  <?Uirfci- 
to  the  working  of  th«  nndcr taking  thii  \iM^t  which  wei<u  Involvci] 
in  getting  liil  of  this  bail  iMiiptin,  He  ww  glivl  ti  nav  that 
tliiit  last  trritiiij{  'hiwii  lind  come,  ah  far  la  limy  ktiaw,  t/i  thf 
«iiil  uf  that  vvi'v  uufivoiiiatilv  Hidm  ii(  tlii'i''  lntBiiiun,  anil  hv  troiiUl 
liks  tliotu  to  i-mIIbo  111'"  uHuL't  n1  lli«t.  Th">  «*«.'l,  '"tijat  of  pa'cubt, 
gMidvill,  pidllmiiian- oTitUy.  «[t.'.,"  iarucli*ii'iij  the  nature  ufnoc  beiti^ 
a  coiii-iTtc  lan;(iljle  thing,  wbicli  tliuy  i^oiildiioll  tiki-  taiilm.  and  idi^iw, 
iir  anytliinK  "f  t'l*'  '^''t.  and  it  «'iu.  thereloru,  'UReront  frnni  tliti 
ilrins  tliNl  ihry  fntind  nut  out  1)l^ll)w,  whiuh  wx-n;  concrrlr  thinjpi,  Minh 
Ml  tho  UanchutiT  IdlinDii-ifwaii  pro|>crty.  oMicci,  \t\uit,  ch:.  Tlint 
nHfomotbiOBwliioli  hada  «urtt>nt  and  iiniucdiatr  value  i  Ihn  ulbor 
had  a  valud,  but  it  vvu  tlin  rAliin  repi'«»mt«il  hy  lli«  diviiK'iid  wIiIt'Ii 
thpy  wotihl  hf  ahlr  from  timr  ti  tJniL'  to  nay  iiiinn  LtiL-ir  capital  u\iMi  u 
gniug  conmii  in  wliifh  Hi*y  wnrp  I'liiharkod.  If  [lny  woiilil  >:ft*.1 
their  oyei  over  thit  aoxiiiiiti,  Ihoy  ivoiilil  hml  that  tlin  i'i»l 
of  Mt^nts,  Otc.  ax  {Wi  lual  tinhtiic-i-,  wta  £374,991  :  triivriMi, 
if  tbay  ]o(fk«d  further  ili>wii  Ilic  l>a)||ii,  tlioy  wviiM  tiiid  lliul 
lli«y  wor«  rediiwd  to  X23&,6t4,  or  tlial  tlnv  w-r"  £59,377 
Iw8  than  they  wtrt.,  juid  t.>  that  exlcnt  fliii  Con>|*uy  wa*  laitt^r 
ofl.  He  tup]i0H><1  that  as  a  matter  of  fai.'I  th«y  wvid  ttill 
worth  vhat  Ihry  (kxiil  al  in  [he  Iia1a]ii'<.'-iihn't.  IliiL  il  they  n-oii 
morlli  £274,000  it  Man  uiiTiii  httli'r  that  tliut  niiiuiitrt  ithoiiM  It 
£20.000  iiiB  ill  ligurcB.  iKCDimr-  the  valiii;  did  nut  diniiiiiah,  n-Uilc  u|t<ju 
thd  oth-r  hy]<ot)>i«iii  if  lliey  «ore  nol  wwilh  as  iimcli  [bi>y  Vfcw  «< 
much  thf  l"*tt«rnfr.  That  wiu  wbat  he  i^allnd  a  liviii);  a>>iiet.  The 
Uanvh^hlei  Edison-Awau  L'euipaiiy>ahl('Ov.  £12,000,  wan  not  a  riai 
ticularly  prwl'ieilvn  autrt  iil  Hie  |n«u'iil  mouiuiil,  Utauio  it  rtuod  m 
ili«  Hiitie  i'alj?):orv  an  iIll-  nlMwa  |«til  lo  Mr.  t-Jliwui,  £117,000.  ll 
waaiUII'urvtit  (■.'  liit  cai^pitat  jirovidoJ  by  Iha  Mandicntcr  Cuiiipauy  for 
Ntabliabiui:  tbcit  (xisiiivm,  biit  aauw  day  or  otlii-t  oii(>  !ui;;bthopc 
that  in  thifc  atuoitic  li^ht  comgway,  nhicli  yraa  thoirin^  ■igus  ul  j<i(Mit 
expaniion.  ttiat  thuL  which  uau  iioi  a  vnry  praniUinu  nxavl  might 
in  the  liitui*  In  a.  ttay  valnahtn  n-iio.  llu  liionght  tlinit 
owu  Hbarei  nm  pr*tty  j^onil  illoKtriitionh  of  l.liiit  {Nnnt.  lu 
tiro  or  thrK  yearn  thmr  |>n>itii>ii  had  mi  ;j;iTally  nhniixu'l  ttiiit 
they  wen  ablr  lo  iii>*Dt  'iiiibi  <Ait'itnwUnu»>  iiiudi  nioi'c 
natityuiu  to  thr  1>irectni,>  'iid  llie  kl>an>hold*tk  tliau  <>ii  aiiy 
Kiniur  oceaaion*).  Of  Ihn  athei'  itvina  iii  lh«  nceounU,  thi'  itivr-.ii- 
HientJ  irani  £27,500,  and  wi-ra  all  woH  iiivwIoL,  ami  Ihnir  rionhuld 
iirorarty  appwrtd  in  thn  lialaucr-ihiwt  at  £27.991.  That  rntrrml  Ihi? 
Und  and  Eatlory  whno  tlii^y  nnw  niannfoi turn)  the  bulk  of  tlicir 
UcoM  at  Pondcift  t^n^l,  at  GtWU-»tr«*t,  and  the  i-Miinaiit  of  *  (a>:U>ry 
at  Sowcastlc.  Tlie  jilant  and  atook  appunO  >t  £40,406.  Of  ooti'kc, 
th»r  laeloHiMi  v.-<Me  (itt«d  uli  in  plant  and  >t<Kk,  and  thry  hi-l  in 
haail  froco  half-yeui  to  balf-ynu*  a  ffrM  dfiAl  nf  taiigihlo  uiiniTelR 
raloe  lu  that  fnrm.  Of  <»nra«^  th«  vain*  of  «u'h  ihinut  dfiigiidcd 
upon  thnT  lieinj;  a  (wit  of  a  Roing  onnurtn.  If  nw  hml  to  anlii.^ijMi' 
th«  poMibility  of  ihq  biuinoai  atock  and  ol  Ibov;  ap^<t)«n'n>  ^finz 
Ihrovm  out  of  Ecm,  Ihi'y  miKlit  nnt  W  ""mlh  30h,  in  tb«  jkiii»>I, 
but    ai    tiarta   of     a    (C"'")?  W*ii'""rn    (Iikjt   wm*   ii^rtainly    n<it    i>v*r- 

Ieatimated  at  that  priw.  'Pi''  iiom  of  nlh•^»  (nniiiiirfl  van.  vnry 
■luall.  Mid  wa>  baiujt  nnltcii  tloivn  from  your  tn  y<<«r,  ami 
lid  ilarad  ny  the  tiinu  iv»iild  not  )«  lai  ilintant  wbon  itwy 
woaUrndMuit.  Tha  ditbtor*  apiiaanU  in  Ihaauconnu  tn  £29;321, 
and  tlwT  Miored  th«y  trorc  all  gttoii  dtht*.  vhilo  the  tMli  at  lMnk«r> 
andiu  band  atood  at  £20,206-    CotnpartHl  with   thi!  oarTca{uiiding 
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vnluilinna  in  niniinv  in  lianii  laHt  yi'ar,  thnt  Itrni  liail  iucre«!ied>  It 
itood  biatyotrat  £l2&,e00,>ut  It  irai  now  £L&6,610,  and  tUemforv 
tb«y  woro,  ill  roitiid  iiuuiWa.  aluut £41,000  loth«)(oo>i-  H«  ihoughi, 
th«rafo((i.  thay  might  •?<i'ii|trati]Ut')  tUnin>)fllv««  apon  «  balance  «neot 
which  w»«  bi^hly  natijfaitfiiy.  and  which  iv|imiinntfwt  Ihu  full  »bIiw  of 
Che  debits  on  thflopiwititc  paga.  Rnrerrinv.  nqri,  W  ibv  prol!t  and 
Imiacoonnt,  he  traa  bap|r>- to  bu  ablr  la  coDxmtillatollicBharcholdere 
on  the  rcalittatioii  of  what  Iml  Ki'ii  praJiotod  froiii  time  to  diaB — 
that  UiU  biuinnvi  of  tbuiia  only  wantvl  tiniu  ti>  develop  rapidly.  It 
bu)  dfvi'li)]*'!  with  V1IUV  rajtiitity  dnnnj;  tlw  lu«[  yivir.  'Hioy  Winili  i-e- 
niiMiibeT  that  iu  the  prM>ediiii{  year  ther  almweil  not  an  imxiiiiddonibta 
advantage,  liaTingieaUudaboul  £2S,600.  Tln^reaaona,  wbt«h  thoyet- 
lilaioad  at  the  tiiM,and  whiib  i  liv  jiidftiiieut  of  tlie  jirMirlotoia  a|j|irorr>L 
lliirn,  na  \vs  iliuvd  wy  ihi^y  did  miw,  it  wu  not  diitrilnited.  hut  kept 
in  rrncrvc.  An  txmiiiaKil  nttli  that  liiinrc,  lliin  year  llic  profit  waa 
miirh  larger.  Mr.  torbm  then  wi>nt  lliroii|fli  tli'?  itcin>i4n  tlia  ileliit 
■iile.  The  atock  on  hand,  which  nii'^ui  Uinjki  and  ihu  inatorialu  rau- 
niwtwl  witli  Um  iiiannfaj^liiritof  Umpo,  an  dinliiigiiiited  trom  th«  valaa< 
iif  plant  in  tlie  fai-tory  itacilf,  h«  aald,  win  i'19,590.  The  wagiz^ 
nnrchaai^  mat  ni'  iititallatioiia,  iittvHl  al.  £b&SZQ :  the  Hiilaritvii  ilirectoitr 
inc»,  rtiiit,  ofKcu  rxpan!M>,  «t«.,  £6,567.  Thcd  there  wav  a  miiall  it«ia' 
ofaaporial  tliaractvr  u-liicli  WoiiM  di*ai>|icir  from  thsir  ■ivuiuit  in 
fiituru  —  iiamnly,  Mr.  Sivon't  xalarv,  sa  Mr.  ^iwan'i  particular  faarxaiii 
with  tho  t^mnany  hul  timiiinatm.  T1i«  nnxt  ituiu  was  depiwlatlou 
of  plmit.  .£1.3^.  7a.  Sd,,  whicli  wa«  Ilia  Rioiiny  they  had 
wrilteu  down  on  "ttimiit^-l  value  of  iilaiit  fmni  year  to 
year.  The  ttsoivu  far  ALancheater  Alison. Rwan  Company, 
tvhich  cuinc  next  ill  (bo  aowmtt,  wu  *  miiuII  ouiount  el  luonry  iu  ||i« 
mitnri;  of  danaaRM  tlwy  ha"!  rocwvad,  and  tiwn  c-imi-  th"  iii.»iiio-tai. 
Uii  thf  utiier  aide  of  the  Mwmnt  fnr  u.1e>«  of  lainpa,  Hltion,  and 
phiTguH  fitr  Work  dona  nu  £111.000;  intxrval,  ato.,  £l.C47.  li'.  ft). 
MiKUs  Daviibuti  and  iitli«r)i  £2.140,  xthioh  was  rather  in  tli*  naturv 
nt  o-n  acfiilriital  iTiJii  of  daiiiajti'x  »t'  ri'iiiUs  uf  a  litigation  palj  br  A 
evntlenicn,  who,  liaviuj{  infiinj^d  their  lamps,  tutd  bocu  fuiud  gailty, 
bad  to  pay  tlic  ponalty  in  tliu  nature  of  royaltita  on  the  latnpa  tkU 
th«y  Hivl  M'U.  £2,140.  Thou  th<.'  .itofk  oti  June  30,  1889,  £3S,9SS, 
•>r  £6,000  innra  than  laat  y<iar.  Tho  Ntock  of  lainpi  iiiuiA  fu  the  rery 
natiir*  of  thing*  ineiiiaaa  fruin  ynar  Ui  ynar  when  their  butiiiott 
murfjaeil.  Tli"  valiir  ol  tlicir  bojiindiw  lhi»  ypar  was  £112,763, 
Uiit  lanl  yrai'  It  wa.t  £d8.404.  Tliorcforr,  tlinir  »U*  Iib.1  in- 
craweil  by  £24,<X)0,  aii<l  tha  inuica»u  in  ihc  nt».-k  waa  abnnt  iu  tha 
•aiue  proiiorliuii,  T1i«ri' was  r«tli«t  a  graliryiiig  fM.tnra  aliout  that. 
He  bad  often  iwid  l1ia1  tbdir  hnsiiitiDi  wtn  nf  a  obarautar  which 
involTed,  &■>  ••ompared  lo  other  bitsiiiAwtLH.  «  very  lftrg<i  fiiiai  for  fixeiJ 
i-hargi-i.  Wlielhyr  tbey  praluced  100,000.  200.000,  oi  300,000  Uiii|*3, 
Ihnrn  wntn  {■firtniii  (:ha[;^t  ivhicli  wirrr,  "t  nt^'imity,  tin.'  name,  inch  ai 
rrnt.  intorwt  on  tliu  outlayi  at  Ihuir  liuituritui,  utSoioJ  Babuiei  and 
thinR)  of  that  Borl,  all  uliiir}t<»  ol  '  (C-'iioral  kind,  a«  diatinguialied 
(iDiii  tliiOMi  chatKus  of  n-up^  or  material  wliiuli  wen«  iuvidcntal  to  til* 
laaniifai^tnro  itiiolil.  WuU,  looking  at  thit  it  wu  «a  far  aatiafaetory. 
Tiirniiif;  ni.'XL  tii  the  paratfraphi,  in  ihi-  rvjKii't,  hu  xitiJ  that  paragta^ 
2  sboweil  that  tbTe  wan  a  i-.ii-ilil  lialaiKin  of  £47.729  on  tlio  workhia  J 
of  the  year,  lo  which  miLitt  bo  addeiltbDaniti  ol£^.  13d,  thebalanoeof  ] 
thi!  BLL-ouul  fot  ibo  ptcvioDs  ycar,  whiuh  they  did  not  divide  (n  \ 
reaioiit  cxplainol  at  the  time,  and  it  btiuweil  how  tbe  Dirwtoii 
dealt  with  tho  balaiiiyi  of  £73,862.  Tl>«y  H«ift  t'aon  ta  laca  with  th« 
i|iKstion  for  tbe  btvt  timn,  prwitioall^  of  a  diutribntinii  of  a  ilividand, 
add  a  diiiLriliuLimi  of  n  ilividaail  in  joint  Ktotjk  mmiiamu  nsa  not 
ivitbimt  it*  thmiiy  ptai-es  u  lai  lu  (.lie  rot|>oii!'i bility  ol  tbo  Dlreoton 
n-eiil.  They  were,  likt-  olliL-r  tiuatF>«a,  subject  to  the  ixiuiwiiuenMa  of 
[licii  ni-tiou.  Tliure  wae  nu  uiuch  litiMtiuu,  aud  su  much  partially 
itia>le  law  oa  towliat  wim  uapital  kO'I  wtint  wm4  prolit,  Ihsy  bad  b«Wl 
obh|;ed  to  he  very  jiarliciilar  indoMl,  in  uou^idnr^ti'ioof  thotu  mattcia 
from  yaar  to  yeiir.  Of  (Millie,  it  wat.  niuio  oi  luut  abittact,  for  thoi^ 
really  »».•.  no  J«tt!wl  law  iijiou  thesB  siibjeclj*  hy  mhirh  the  Direulora 
cniild  Htand :  and  ihey  wei-e  iii  Iik<  tmrorlilnatr  |naitioa  of 
haring  tn  deterniini!  what  lliuy  uu^jUl  to  du  in  jiutice  to  tha 
diaceholdcni,  and  for  Iheit-  own  protection  •■  LiiiBteea.  Wdli 
th«y  had  thought  It  judiciotiN  lo  write  down  everything 
in  the  nature  of  a  ioia  whtuh  bad  aouriioil  nincu  that  biihinwH ««« 
initiateil.  They  wont  iaLo  II  with  thou-  eyoa  u|iun,  and  I  hey  knew 
lhn[  there  WRt<'  anuii'  luul  l>ar[;aliia,  and  tli^y  knew  (hat  the  aoourr 
Ihal  they  Rot  wii  of  lliniii  till'  iieiter.  Thun  Uiuyhvl  from  lime  lo 
time  a  counloi «I>1>^  aiivjiiut  written  down  iu  virtuo  of  tliat  Iom  in  (ha 
iHiliei  y»an.  nf  1884,  ISSS,  and  1886.  CfrUin  of  tliow  Iuhmx 
rviiiainod  in  the  rapiUil  ai-i-aant  aa  eost  of  [utenLt,  g.>odwill,  prwlini- 
nity  (•ii]wni*™,  niitJay,  low  un  workiiij;.  eti\  fhey  h*l  tdiniinate'l 
ei-eiyun»  of  IhoM  thinji*  hy  ap|>rop  rial  inn  £28,816,'wbich.  so  far  aa 
they  cniild  nbucrtAin  at  iKnii'nt,  w*a  Lbe  UiL  it«<n  whtub  waa  likely 
1(1  trauhlu  ihein  tinder  ifio  hcoil  of  Ioh.  To  meet  that  liife.  iu  uun- 
bnuily  with  tbi'  .ii>vi"tii'ii  invenleil  in  the  Himtd,  tiny  had  done  what 
wiK  eicie< lin^fly  i^niiliint  oa  men  of  hiiHinau,  and  which  h«  was  ant« 
would  oinimi'nd  ibinll  to  the  Jn. lament  of  the  shaivholdAra.  TTiay 
had  done  it  tliia  yoar.  ber^iiiut  tb<-y<:iJuM  HrTonl  ti  do  It.  They  liaj 
alia  cre*ted  a  rcaervo  of  £4.595,  10>.  lOit  .  and  tliey  rewmmeud  f  ha 
appiopriaLion  loi  dividend,  in  4wordan':e  wiChiiUuie  STorchnar  iclc« 
oi  axHOciation,  «!  7  |ir,i- >:i;nt.  iii-oii  thn  .iinoiinl  |iiiiil  iiji  <>ii  the  A,  ahom, 
in  lexpect  of  thn  year  eiiiliii);  Jiiur  30,  I3fl9,  atiiI  '•!  S  j>ri'  cent,  further 
AH  account  aftht  arr«ai-vof  picferentlal  lividan,)  on  the  A  than*  in 
isspeet  of  thn  vearaadinjL  June  iO,  1884,  .So  that  that  dividend  wa« 
not  a  dividend  reklicii;  on  tlie  jirofitsofthal  particular  year,  but  it  was 
an  KCUTnulated  dlvidoud.  Tnetcfote,  where  in  any  ye«r  the  pniflta 
!■<>[«  not  •ndieieuC  ti  pay  7  jwr  lent.  the  luUnne  beoaone  a  ultanje 
'in  (he  citia  nroUta  ol  tntuie  j'i>ai-i.,  and,  if  Mipy  irore  fainiliaf 
with  the  eild  retmri  ih«y  wmilil  rrrni>nil>er  tlut  they  had 
Gontiniially  bi-«ui(}|[  to  the  knowledge  of  the  piiiprietnrs 
that  the  B  iiharra  w<tt<e  entitlcl  lu  a  iidbiIot  of  the  [iratiia; 
^{Ul  7  in^r  cent,  wai  paid  on  tho  A  ahaiisa  iit  tlie  oooumu-  ' 
lated  pref^ivullal  dividend,  llavio^  ixhamlvd  tlu  par-c  m 
far   a»   the   7   I<ei    u^snt.     i<k|i[iii^l    il,     there    uu  still  euonsil    Mi 
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to  vipcimt  ■oiiwoftlit  ftrrawaaraconniuUtlaa,  and  upoii  t^«t  tlwy 
pTouoiNd  to  iwM  ft  furtbvr  3  per  cent-  <-ii  w-Miuiit  •}(  tiw  •ccuviiiUU-l 

Jf«rtniici&UiivJd«iKnn  raniMt  of  (h#  A  «liAre«  for  tli«  y«ar  ending 
tttM  30,  1884,  so  that  tlip  I'iviili'iiil  (Viw  10  f»f  cent.  Hut  wlut  th«y 
ruileil  to  tiiil<reiik  «n  llia  |>ii)f)riet'"r«  wji*  tliul  tlicy  wei»  iiol  eiit)tlv>l 
10  itcvtvL-  mora  tliati  7  iter  1*011.  in  any  pMticiiIttc  yenr  ;  but  timt  3  ntr 
rent,  w«9  cominjc  lack  iiitu  tlii-ir  |Hx'K<'bi  la  pikv  tip  olJ  sour-t,  Hr 
mart,  ktiwvver,  <|Ualiry  nhat  he  liail  uiU,  for  if  tWaiTvars  were  wi(vJ 
<mt,  ttiiil  if  Ilie  I'luincm  pira](r«MeJ  ill  onylliinfi  likt  iti  invent  rAtit>, 
iiMt  y««r  tli*I  i  [wr  wiiL  woitM  l*  l4rK<<r ;  7  jmr  cent,  might  not 
iuCNaaa  in  Ainuntit.  but  3  pt>T  jwiit.  wntilil.  Knt,  amntMini;  it  to  \«^ 
■orkwl  out  in  thr  miireB  of  a  (nw  ytam.  thtn  tlw  A  »ti»n« 
"(owl  in  tliu  jwnLliou  lip  ic  7  [vr  cent.—lbi'y  Uwl;  tlic  tint 
fruits,  knd  over 7  [>or  cent.  iJity  (>artii;i[>«led  prv  nttti  wilh  llie  [I 
•hora*  Witli  r<;g*r<)  lu  llii'  fuiidli  |]i,rB)(ra[>1i  in  the  ri>|iort,  ovrryoiic 
IcMW  tb4t  in  tl>»  ffw  y<>Ar«  llmt  1>«<1  oIa|>»v'l  nitii^K  tlii'  initintioa  af 
thii  Ct)in|w,iif  thoy  hul  fKinp  tlironali  a  m>at  nian,v  trouMcut  Thvy 
wtn  in  Utlgatittn  *nd  had  to  defeoa  th»n  pat«nl».  Tliey  hail  iiibh^ 
]wa|il<  racly  to  deprive  thvm  of  tbo  adTaataoM  of  thHr  tiiveniioii«  if 
tbav  DOnld  ilo  tw.  He  lUmwy  tlio  •tlmrtiliollais  liad  a  viry  little  idea 
ofue  UDountofwrivuit  anxivly  aud  tvi[H)jiJ)itiiliiy  wliiob  tiiu  d<K:i»ion 
of  tliwt  quentiouB throw  iipoti  llu-if  iIiuuMvm,  litu.-tn-"',  nlLboiif;!)  tlii.'y 
lutd  K  moat  emlaBttt  counkl  &nd  litis  moxi  I'.-iv  11  title  witntues,  thaK 
irer*  alvayi  two  nides  to  a  ijul-hiuu.  untl  groit  iuUrte-iUi  IwiuK  ut  >lake 
iovnUcd  tfrput  nfforti  oil  liotlt  Hidcu.  {.Martiiid  .irauuiH)  tulc]  llie  twiiL ilory 
Uicy  iNinlil,  niiil  I'liiini-nl  xrinililin  wtiliic-ur!i  eavi-  tin:  hiiiC  i^vuIkucc 
they  eoiiUl :  but  tlion  t)iii  ntlinr  aiiU  loM  tlii'ir  ntoiy,  aikI  itvm 
loamod  ooanwl  vncillntcd  in  tlitir  feuliii^,  and  tlify  coiiif-  to  tli* 
INMClon  and  ihoitu  wlio  noif  w«l«hing  tlia  pritcvislinga,  mid  wiid, 
"  We  think  it  iNri^lit,  hut  it  mij^lit  ii»t  lio  :  now.  tliou,  wtiaL  oiv  yciii 
Ruinjt  tn  do  '  "  lie  nnsiirpil  llii'in  tU>' llirn-tort  liati  AnuiHiiiti  ^iMrc 
tChfuit.  Tlicri.'  tioil  Iveon  »  great  deAJ  i>l  liti);atii>ii  and,  roaiiiiiiatily 
m«kUig.  tliey  bcticvLid  ilul  the  i|UMtioo  of  patent  rights  of  lliat 
vinapuiy  wvic  beyond  attack,  Tlity  had  micuac-lcd  in  the  Wotxthtitui'- 

RaWWMi  i-aae,  iiid    IIihI  wm  tlli'ilglit  (•>  Ihi  a  grii^t  triLiiiiph  ;   lull  Wii^v 

tbwiuroouf  their  old  fricudt  with  new  faCM  Iml  «tikrt«d  upon  the 
Braali  acliun.  la  that  caw?  there  were  oonlliutiiiK  doubtH.  and 
ibxn  utain  tliuy  bad  to  dwidi.',  and  the  re«uli  oi  thdr  dci^iiloii  waa 
•hit  they  got  all  tln-y  went  for.  If  Ihiy  hail  not.  [wnMihly  their 
posilian  to-day  and  in  lliu  fnlura  W<riild  \i«  sulirely  difletuiil  to  wlut  it 
«'M,  and  lie  dcubtoiL  wIielhuT  tlture  would  be  any  dividend  wlul 
tvcrtopav.  With  rrgaril  Cotlie  WiHidhoiiw-iiultthat cn)]ipi'd  iiiiaoain. 
and  Mr.  .riutice  Kay  gavu  il  iteci.Hiutj  aguin^t  llicin  In  favour  of  Cl><w«- 
Iirungh,  Liiil  dcelarml  hMi.ifiii  lu  lie  in  faiilL  That  vrm  a  dreadful 
thing  for  him.  and  tlu'y  dctvrtiiiiinl  (d  )[i>  "ii.  and  lli«y  wiTe  hn|i[)y 
OBiMIgh — ^n>l  i>f  all  hy  dint  of  ihi;  icaoilneai  of  thvir  com',  but  uut  tlir 
lean  of  all  hy  the  H|)lcndid  atiility  of  th«  learned  htutleiueti  who  can- 
duct«d  their  otMf,  and  miHiciaHy  tlic  Attornoy-licticral^thcy  were 
rmcnnwftil  in  a  very  Jitrong  mitrt  of  appr&l  in  a  inaut  eampinitouH  way. 
Welt,  then,  of  roiinje,  lh«  Itrimh  Coinpaiiy  did  m^t  lilco  to  Iw  li^'ittcM, 
and  ttuy  reaerTcvl  [he  riijlil  ir>  apjx'al  in  thr  Hmmi'  nf  IjonU.  and  thny 
were  very  conlidvut.  He  kniw  »viiiiDl1iiu);  nf  thi:  llmmo  (rf  lyoTiU.  nnil 
Im  had  most  reoeiitly  been  a  ilrfcudaiit  in  a  aiiit,  >iiid  hvl  tt>  li)|hi  a 
OiM  there,  nut  hvCMIM  tie  b«Unvi<l  in  it,  hut  bucaiiMt  ktatintio ahowi^d 
that  ill  tstTY  100  appMU  in  th"  HoTiwt  ai  hotyin  from  the  (Jenrt 
of  App*«133  werd  revoiNw),  anil  w  his  fHninU  anil  hie  inwteni, 
in  toine  seiiu.'.  iniinteil  iiiion  fightiitfF  ■  thing  which  wu 
hoiwkM,  lull  for  llie  chauie  th»t  they  miglit  be  one  of  the  33.  He 
did  not  imon  whrthar  llie  Unitih  Cuuipany  vers  ac^tnatcd  hy  tlieaamc 
logic,  bill  thpn;  waa  llm  chaiK-v  of  liavioj  their  [m«ition  gnial.ly 
daoi&irnl  liy  that  awpenl.  Ifut,  hmppily,  wiee  couninl"  pniviiilf-l,  kiilI 
tbey7™vinj{  Mtabftaheil  tlveir  rigfita,  w«iv>  not  ])nrii(^'iilarlr  anviuns 
t'>  lue  diem  wither  haruhly  ur  tingeiieroutly.  Tin;  BriiHli  Cifnipaiiy. 
t)u*y  Ihouoht,  might  hi-l|>  tlioiii  in  the  fuiure,  and  Iheteture  they  dli 
not  |[o  ill  rat  (^iknctiiiK  t'Tinn,  and  th<.-y  made  aainethiii);  in  the  naliire 
of  a  MHipronii-it'.  highlv  MtUfocloi-y  lo  llivn)  aiid  tlio  Briinh  Cniufuiiy. 
TImv  caaani  1'J  tuakc  laiiipii,  and  thfy  had  hnuiled  over  lo 
thon  foi  what  they  wire  warth  tins  hvneSt  of  uurtain  patLiuU 
of  thaira,  end  thpy  hiU  jnid  Ihi.-  taxud  uoata  uf  iha  litigation. 
H«  Ihovghl  it  wsfl  B  g-ood  eoluttna  a{  thai  niatler,  and  hojird 
they  would  not  hear  anything  tnun'  of  the  liliKAtioti  in 
that  ahapa.  He  would  1iki»  to  imprr-M  ujKin  their  ahnunt  friendi  the 
fact  that,  hut  for  the  forUearauce  and  oi>ntid<n<^  of  the  ahsreholdcrii, 
it  would  hart  beru  iiii|Km«ihle  for  the  Board  to  feel  that  eonlideuee  in 
tlwircaiM<  which  had  earried  themthronfrh  Ihti  liti|;iLtinn,  and,  them- 
fare,  they  were  all  being  rewarded.  The  ■hamholilKn  Kerr  Wing 
renftrded  for  the  (sonlideuce  iu  the  Uoanl,  and  the  IWril  werr  being 
rewarded  on  the  ■ati4fiu:lt(>n  that  their  jndgiiient,  liaid  mirk,  and 
anstetj  bad  imiilt^-d  in  tticir  nndcrtakiuK  Ixing  put  '-ju  a  iwrF.-'i.'lly 
safe  groiiad,  and  their  |iro|>erty  being  likely  to  bo  a  vnry 
jHolitable  ent«n>riM.  In  ouoi'luJing,  Mr.  forboH  roferrod  to  the  itcni 
which  epijeeired  in  the  aecnunLi  for  the  fttvt  lime  irith  roizard  to  the 
l>if«ctora  fcos  (£4,093}.  la  whit^h,  ht  iiatd.  Ihuy  were  entitled  umier 
the62ad  elauae  of  thp  >rtich«  of  a^iicLatii>n.  The  Com|iany  naji 
formed,  he  nid.  on  a  baoia  almost  uniform  iu  jolut-utock  cointiaiiiitB, 
ao  that  the  Diraotonware,  in  fact,  partners  iu  the  pruGte,  and  wliou 
tba  prolita  exceeded  a  certain  figure  they  partidpated,  Aa  that  waa 
the  fint  (itne  the  qoeetion  wa«  mined  he  thought  It  wan  only  right 
that  the  proprietore  ahiuld  uuder«tand  it.  Having  read  the  elauie, 
the  Chairman  [Hiinted  out  that  during  the  earlier  dayn  uf  the  Uom- 
paiiy  (hey  had  only  4.(x>;pted  half  the  fees  to  which  they  wure  ontittcili 
faeowuc  the  Comjiaiiy  waa  ixxir  ;  bal  uow  it  wae  hocomiiig  rioh,  they 
tboogllt  lliey  wore  entitled  to  (.hem.  He  then  movol  the  ailDption  of 
the  report  elid  aceounts. 

1^.  9.  tL  It^fl^niM,  in  secouding  the  motion,  coQgninlat'Kl  the 
|>rotrrwt«re  on  the  i>oBilioij  uf  the  Comiiauy.  Comparing  the  prwont 
poaliion  of  the  Coin[>aDy  with  iU  [Kiaitiuii  In  18S4,  bo  said  cltal  at  tha 
fatiei  ixttod  the  maiiagi^ment  ciTwiiBiH  were  £26.360,  but  they  were 
DOW  Mdy  iSiS63-  They  atatud  ui  18Q4  with  a  I^m*  of  ]S28.Qit,  <u>d 
aow  they  hatl  a  nut  prvlit  ol  £47,729.     In  addition  to  bhDfitijj  down 


cxpenaee,  they  hod  wij>ed  ofToId  lawen,  and  alao  fought  the  battlsa  of 
|]|F  Coiupaiiy.  The  patentihad  now  been  llivrvngUlv  foiufht  mil,  and 
he  did  AAt  think  lliprw  wm  the  alighttal  ch»iiee  of  tlieit  heinj;  fought 
a;{aln.     Wlih  ri^garJ  lu  Ihfir  srmn)|Dmeiit  with  the  Brneh  L'utiiitiiy, 
lie  th'iii)tli[  it  HkIiI  Id  tril  thiMn  that  thii  Hi«nt  hud  givun  ii]>nitliiu^, 
but  thtiy  hail  agrnMl    not   t»  >ui>  them    far  the    [imliLi  tlitt  tliey  had 
niadi;  hy  [hi'  infrin;:i'iiicnt ;  and,  »n  the  othi't  liDtid,  the  Hruih  Com- 
pany   hid    jHiid    tbiJOi  tticir  taxeS   ooiit*.     Then  the  Bni-ih  Company 
Iinil  i-niiiiiif^iiecd  ail  aftiiin  againat  thniii  fm-  aoiiti'  dleigMl  iiifriii^CL-iiient 
of  Mmci  [■[j'nl  that  they  lirld,     Thi<y  did  not  thiA  thai  thvre  vaa 
lEiiji'li  in  thii,  litit  tliry  thought  it  n  viiry  ih-*inable  thing  to  liavn  na 
fnrthiT  litigilinu.  aud  Iliey  had  agii'«>l   to    take  ■  lioenae  of  all  the 
pat'TiCi  tliat  Ihty  held  of  any  deKtiption  at  a  royalty  of  one  farthing 
alaujp.  and  on  the  laiiipft  tboy  inauo,  and  a  further  atjpulaiion  that 
Ih.i  rnyaltic*  w<iM'  iieviir  in  any  oii«  yaar  to  o«ee»"l  a  Mini  of  £37&. 

AfltT  Homc  tyiii){riLtiilitiOTy  reiuiru  from  Blr  Jolla  LublMak,  ICP^ 
the  roport  wa^  adoptiHl,  anil  the  dividendu  lywununcndt'd  agreeil  tn. 

Thi>  retiring  olllcei-!i  having  been  eleetad. 

Thi^  ChalniULB  11.11  nuumeil  (hat  Mr.  Udiaon  waa  xa'"K  ^  ^^^ 
BurD|w  vitry  tuinn.  and  he  hu|>«d  Ut  indnue  liiui  tu  visit  tiundun,  where 
he  wvuld  no  doubt  reoelve  «ui:h  a  n'eleome  ai  tlita  fp^at  iiivuntur 
duiwrved. 

A  vote  of  thanks  wm  tlien  aeoorded  to  the  Chairman,  which  cloaad 
the  prmjeedinfft. 

THE  GLOBE  TELEGRAPH    AND  TRUST  COMPANY. 

The  )<i<Ii?i'riith  onlinaiy  guueial  meeting  of  thin  Conijii^nv  wai  held 
on  TiiKe-Lay  at  Winditeler  Hi'iiae,  Old  l^roiid  atreut,  Sir  Jot) n  PeiiJur 
presidiQi;, 

Tlii>  Clialntuui  «aid  he  tliaiight  that  the  r«part  would  he  r«f(arded 
OH  favonrabli'  i>n  the  whule.  An  he  prtxliuted  at  their  lut  meeting, 
Uiera  )iail  b»L'n  an  itiiproveinent  in  the  piuitiun  uf  the  euiniMuie*  in 
which  thev  were  intutestcd,  and  nimti  whom  they  wt-i'i'  deni'iuiriil  (or 
their  ilividetid.  On-in^  t'l  ttif  au[ni.-iition  liy  [lie  ij<;rniin  Uavtrniiii^nt 
of  the  tiuriiiiin  lubinariuc  tetegratdi  syiteiii,  the  Cumpniiy  ba<l  had  to 
rialiw  ttiu  iiivutmeat  thfy  hail  hshl  in  that  undertaking.  They  had 
iibtaiuiil  a  i^uil  prullt  an  the  ehan^  buing  made.  4ud  the  munuy  had 
1>unn  reiiivsilni  in  eipially  imliafajitiiry  securiti«i.  whiiih.  on  tha 
wholr,  n'oiilil  yield  rather  a  largr  rctnrn.  Tlin  moit  invoiirahle 
fHiint  he  had  to  mention  wax  that  [ho  Anglo  .\ni('ri''aii  ('ompauy  wae 
notr  earning  a  fail  dividend,  thu  vhillinK  tariil'  bevini;  given  them 
twii»i  UI  iiiui'h  nn  limy  ha-1  pivivioiuily  i>)>lainMl  with  Ihi.'  irii[wtiDy 
ratn.  The  jiiililie  lio'l  aeenplwl  tho  ahillinu  tarilf  ai  a  fair  and 
nii>lrnili<  nil>>.  Tlio  )Caiiti>rn  anil  Kulerii  EKhiiinion  C^nijianiaii  hod 
paid  iiirieaaed  bonntOH.  Il«i  lookwl  Corwanl  with  enluidrnible  hope 
tu  the  cunLiniiauco  of  thu  pitieiierity  which  the  nnhmatine  telagrapb 
eoiiiiianire  wen-  now  vnjoyliii;.  They  had  iiivcftcil  uearly  iSSO.OOO  in 
thi'  Wf"!"!-!!  Uniijii  (Jmrijuiny  of  AiiieriiNi,  having  iioi|iiir'«l  tlmir  HliarM 
in  that  eonipany  at  84.  Tlipy  biir,'  5  |»*r  'vini,  interest,  and  hiil  the 
guarantee  of  the  Weateni  l/nioii  Oviiinanyf  wi  lie  n.iDitid-^rail  the 
invuatuient  a  very  Mfe  tliinigb  nut  a  uome  one.  With  r«feri3ne« 
lu  the  mmunr  of  another  uable  beiug  abont  to  he  laid  io 
ihL-  Atlautie,  Lo  go  to  Cauaila,  thi^m  wen  already  10  Al-lantlc 
cables,  whereao  viglil  could  osiilly  do  *.ll  the  work  that  >vih  r«ipiu-«l, 
The  coinpleliun  since  thrn*  lant  nuTtiii;;  of  thi<  Wrmt  AlViivii  (jHti-ni 
hAd  marked  the  oarryingoutof  one  of  tliF  iuodC  remarkable  among  tha 
many  roir.arkable  nvliieveuianta  iu  aubinarine  teleitiaphy,  Africa 
having  now  been  euiiiplntely  eiirrounded  with  uablM.  He  conoluded 
1>j- rnovhig  a  reiohitinn  fnt  the  ailoption  of  ttie  report  and  the  ptj- 
ment  ofdiTidrnda  nfji.  a  nliaro  en  thr  preferum'u  shares,  and  4h.  a 
eharv  on  thr  ardinary  tharni,  making,  with  previous  diitribnlian.*, 
6  jwr  ™n.t.,  Il-m  Ineometax,  on  the  prefriwiee  ihare«,  and  4)  |H>r  lwoI. 
net  (aj^ainnt  SJ  |ior  lthI.  in  the  prreioiia  yrar)  on  ttir  iifilinary  nharei. 

The  Harqnla  of  Tweodd«la  iii.'-f'i>iidiKl  the  looliuii,  which  wan 
aiiopleil,    and    the   n^tinnK    l>irnct<iri   and    Auditure   vte-n  att<-rw^a 

K-eKt.!.       g;:OQoj 

DIRECT  UNITED  STATES  CABU  COMPANY 

The  tnouty-Ii.nirth  ordiunry  ijeneral  muLitirig  of  thiii  i;om|)aay  wati 
held  on  Friday  at  Wtni^heftet  tloujie.  OhI  tiraad-<itr«el. 

Sir  Jobn  PaBter,  who  preaideil,  atattd  that  thr  reveuiie  for  the 
haU^year  lo  the  30th  ull.,  ini^ludiug  iuuoine-tax  refunded,  and  after 
dedactiug  unt-juytDeiitH,  hail  )<oen  £39.b2b,  mid  the  working  and 
other  expenitet,  inelnding  infometax  hut  exeliuive  of  the  ooat  of 
ruiiairw,  had  b««u  £lt>.ttlv.  Th*  net  prulU  lur  the  half-year  ha>l  been 
£22.9&0,  which  wai  Increaa-d  by  the  balance  brought  forward  to 
£34,592.  Two  [iiterlmdlvideodeof  3a.  6<L  aahare  eacTi  Imdboeo  jiaiil 
fi>i  itie  ijuarteni  ended  Docaiubctf'Sl  aadUaicbSl,  and  a  SualdiTilund 
ofniimlar  amount  WW  |irapoaed  for  the  ooarter  ended  30th  uU.,  leaving 
ab&Unce  toe4rt7(brwuTilef£3,71Q.  'rherereuveforttiehalfyeat  at 
Ihe  ihiiling  rate  ahnweil  an  JDi!i\<aM  k«  eompared  with  that  of  the 
(.'orm>|Kindiii}[  narioJ  of  loul  year  of  £22,118,  but  the  tarllT  wae  thou 
only  txl,  a  irord.  Tin-  -hme  half-year  wa.i  alwayi  luta productive  tlian 
the  December  half-year,  and  it  WtUi  lioiinl  tliat  the  inerewe  uotioeil  ia 
tho  traffii:  might  coaliiiiie,  when  a  niueh  belter  rtiialt  mixht  not 
iinriiaaonablv  be  looked  for.  Uii  Aiiril  19  laat  th«  main  caole  waa 
brohnu  on  the  lireen  Itonk  throngli  the  fouling  of  tha  flobla  by  a 
vEHwl'^  an-hnr.  ApplicjLtinn  wai  im iruuliately  roads  fdr  the  aw  oif 
the  Anglo-Araerioau  Cnmiiany'e  ateamxhip  "Hinia"  tn  repair 
it.  bnt  uie  waa  found  lo  dd  unavailable.  A  spnuly  raatoratioil 
cif  oommuaioatiou     being   of   the    groateet    importance    the    Tolo- 

8npli  Cotiatrnction  Coopany'e  aleanvthip  "  llntannia  "  wo*  at  oiioo 
eanatohcul  to  the  position  of  the  braak,  and  nwtoreil  tho  cahhi  on  the 
19th  SUy  at  a  toul  eo«t,  inehicUag  cable  nwd.  of  01,474.  A  por- 
tion of  the  cable  picked  up  durhtf  thi*  repair  wu  loimd  in  eiovlleot 
euuditlon.  after  ita  I6  yean'  subuLiraiou.  The  reaarre  fund  aceonnt, 
after  lieing  credited  with  intorcat  od  the  inveatraents  and  profit  on 
oalee  of  eccuriliee,  and  ilobitod  with  coat  of  repalrm,  now  amounted 
to   £242,048.     It  was   not   on   that  weaeioB   pro[>iM*i   t»   Airther 
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iiKTOse  the  reserve  ta,t,A,  hut  It  vtm  hop«<I  tluit  in  fntiir*  th&t 
tocourit  [iiigtit  In*  riF],-uUcly  tncmuoil  liy  tinnarorii  oiil  oT 
nvauue.     Tlis  iiivrilniifn-Ui  w«ra  worUi   riiiidi   wsatv  lltiiii  their  r.iil 

Criw,  •!  wUii'li  l]iL-y  ntnoil  ill  llir  likUnrr-ihrrt.  Di .  UiiJt'ltrwl,  in  a 
itUr  ilftteii  tlic  2&II1  inM.,  ^lalol  that  lir  had  m>  hrulullon  in  j^iviii^ 
it  M  his  opiiiiiiii  tliitt  tlir  'iiuia  caliU  »rthv  (.'uiitpftiiy  w«.s  flppiilcullj' 
tpMlchiK,  prafCu^atl}-  m  iMrfMl  nnw  »■  it  lihl  pvnrlie«ci.  Alime  liiiii' 
diav  Mid  tlut  [eu  yeiLr*  tru  Mniathto^  likr-  tli»  avoraf^  "  \\\v  "  nf  a 
cttiK  but  he  thonuht  tlioy  tnit^lit  urilli  as  mucli  c<iDllil«Dt^e  «iy  20 
rpari  now,  anil  In;  iiiiglii.  juTliatit,  go  evon  Ucyuuil  llut.  Thl^  iliil. 
ling  tarilT W1L1  rftriiing  j)L-it  Oooulo  tli«  uionpy  lUny  rceivnl  at  [In- 
Hxpcnny  rnt.-,  Tlial  ivu  a  verj-  ^ti^raitory  fcilute,  Ixit  ntill,  wiili 
th«  nhiUing  titrilf,  Huftioivut  iiiou.'y  wai  nnt  Iwiii^  «i(D'>I  t'>  -lAtisry 
the  oxensR  of  niil>niiiriii«  L'alilM  \MVf  iji  thi'  Acluiitlo.  It  tUi- 
lut  two  p.tlilen  liail  imt  lieou  Uiil  \\«  (hmiulit  ttiiry  h'luilil 
uoK  tic  ill  A  vrij  MiUlncroiy  [NMilioti  Willi  tlw  uhilliii|;  Lunll,  wliii^li 
hr  MM  u  I  cliBiiLi<  of  Milt- allpral.  Wv  lirliKVol  uilli  ihx  KTonlli  ol' 
t«l<ign|ilij'  Llut  tliurr  wuiilil  tx*  work  fnr  llic  U^li  uliln*  in  rlf  A ihorii^, 
tluNlgb  to  u»!i:t  jireKiil  tr>|uirciiii:nl.'*  only  riiflit  wciT  ii'i^'IcL  Tli'' 
law  cue  Id  oaimpiitiob  with  tlio  Krriii.-)i  oi'iii|i>iiiy    vhm  hLiI]    i;»iiif{  uli. 

SiiiM!  tile  reiiiural  uf  tlip  c«l>la  froiii  Rrnvra't  Hank  to  Hulifnx  th<y  hail 
hail  iig  iiitsrnitition  iti  it.  Ili<  Mincliiclol  )iy  niovtiig  a  ii»*iliitlt>ii  lui- 
tUo  itilojitioii  of  t)i«  report  Jii>l  thv  iMfniPiil  ol  xXm  'liiuLeiid  nvoui' 
iDomlpil,  mnkiiig  3A  [kt  cent,  tm  tlit  jear  mJiiiK  iht-  AOth  ull.,  srtrr- 
nariLi  cbaiivlit^  tliut  lti>  aliillilig  lariir  liaJ  ikjI.  Imrii  in  uprrstioii  lUc 
wh.iln  j>.»r,  [liij  Hix|wiiiiy  mU  liariuK  Iweu  iu  foKe  fin*  tno  nmntli*, 

Mr.  Wa.  Ford  ^mhJcJ  th«  luotUu,  wliicK  w'ai  atltiptn). 

A  (liicu»ai«li  follawel  relative  to  the  l««l«otif>i)  *»  ditwK.ra  ol 
Atimiral  ttiu  Jinn.  :4ir  H»iiy  K^|>[ie]  aiid  A>liiiir«1  Mayiie,  C.B.. 
U.I'.,  Itr.  Ou«rdan  I'ontirualiriK  Ihal  live  IJiriH'lont  aX  thn  Cnni^Wliy 
HotiM  he  lllifil'i. 

The  Olwlraws,  iu  iui>ly,  itattd  that  uot  nioraly  ilia  i|iiratian  iX 
mmiuj^iiiL-iil  i>'a>  iiivolvol  ill  tliQ  liunilwr  ol  Dini<U)»,  hut  thu  t\\Mh- 
ticdi  n(  thr  >Ii*taholder>  huTiiig  a  prcoior  ta|iriiiMtiitatic>a. 

TliB  t«tirinf(I)itTr|i>niirr<rvnT«ntn«l1y  rp'OlMtoil  hy  annvprwlinlmini; 
tiiajorily. 


NEW  COMPANIES  REGISTERED. 


Oenerftl  Bleotrlo  OomiMUiy.  Umlted.— K(KL>t>^n:<l  by  ramitliu, 
Taylri.  uii'l  JoniT|ih.  l&li.  tViichiin-li-^ilirvl  IC.I,' ,  uilh  n  iuk|iilal  ol 
£60,000.  dividej  into  7,000  lir*t  |>re(er<iin:  nlnnen,  1,000  Kcvoml 
jirofuieiiee  ijialasi,  l.iiii  <1,000  uidiujry  >liiim  of  £S  t-ji'li.  Ohjn't.  :  lo 
•Oiuiro  auJ  take  o\n\  at  (("'"K  <''>u<'«niH,  iha^  liiiiiin-**  nariidl  nn 
RiiiW  tha  Htylo  nl  tlio  (lonnraT  KWth''  C>>iii]i.iny.  at  71,  ijiii^oi]- 
Victoria-ibMt,  IC.C.  ;  22,  23,  jikI  24.  Oarli.-k.ltiU,  R.O..  nn>l  71  am) 
75,  lkDt(iaiii.roa<J.  .South  Hackuny.  iii  the  o^mnL;  ol  MiiUllu. 
KX  ;  aUo  tli«  bUMUWH  cai'timl  uu  in  Clug^'s-cuart,  OhuvehfttNVt, 
8air-ir>l,  ill  till  county  of  tMiicaxtrr,  uiidxi  tlii-  otylB  of  tli'-  Maii.-UtHlvt 
RIvClric  Work* Coi»i|»niy,  unil  tin-  pwrnml  |>at>-iiiti,  (^.vkIwiII  ainl  iilli.T 
asntH  of  the  |>ra[iri«tuLM  ul  miLih  l>ii<iii.-M>'4,  .titil  uilh  n  vii-w  iliurcto 
ta  mit«r  Into  iwa  8(;r«i^iii"iitH  inxiicloiieil  Iu  otuii-ii-  i  i>l  the  Oiiiipauy'ii 
artklf.ii  uf  luwti'iaUuii.  ttuil  [u  t-aiiy  lliu  sdiiii'  iutu  uHi'i-t  xilli  or  u'llh* 
out  a1iriiiii<iu.     'V\m  linl  .inliid ihcm  are: 

Shaiw. 

C.  BinB'vaii|;ur,71,  iJin-on-Violoiia-strwet 2,000 

J.  H.  Wanl,  2S.  Lotwr  Pliilliiiiori.'.|.!a''n,  KcnalnKtati 5,000 

H.  Hint,  71,  Qilei'ii  Via.iiU  ^IrwL.  K.IJ 1 

8.tinitth,  aouoiiiitJiiit,  159,  MilkniKxlKiail.  HvniH  Hill,  ti.fi....  I 

O.  H  JoMfJl,  165,  hriidiinili  itivei,  K.C 1 

A.  R.  IWiriianl,  UiLll](inv-\-illik.s  Ka^t  h'iii<-hl«^y.  N 1 

II.  IIurit«g<',  7,  \Vcii.|'jiTi-r.>iMi.  Ilarlcitikii,  N.W 1 

The  niimlwr  of  Dimtgr?-  ahall  uot  lie  lim  lliait  fnur  nor  niom  than 
nine,  anil  the  limt  shall  hi;  Uuitav  lliuiwau;;tr.  fitax  IliiisivanKcr.  aiiil 
Hugo  Hirtit,  mJ  1«o  Itiriiel'iiv  tu  !»>•  sj'(«iititcHl  hy  John  lloiirv  Ward. 
Til"  tW'>  niivi!tor>i  nil  a|i]K>ii)ti'il  ahall  lie  [uiiJ  oiii  of  llju  rmid*  tif  llu" 
C«"i]Miiy  £210  in  any  ymr  in  ivhirli  tliv  |iitiIiL(  iif  the  LVniiiiaiiy  .jIiaU 
Iw  moTi'  than  Mil lliriniil  tn  jmy  :i  illviih'.inl  i)t  10  p<'r  rent,  nik  iln- 
capiuil  (latil  \\\\. 


CITV    NOTES. 

CamiMUty.—Ai)  c^lla'll>l)ll■ll,>  i^i-ni-ial  ii>ri'iiii(-ul  ihusliaiv- 
Wdtnol  liuH  Coiiiiiaiiy  will  In-  lii-lil  at.  tlic  otH-vv  o\  cliv  CoriHiratloii , 
113)  B*lv«ii«rv*rnail,  011  Wr-<tiiv>»1i>y,  tin.'  7l'i  iuril.,  iil  3  |i.i>i.,  wL-un 
tlia  mlijaincd  apodal  r««olnlii)DB,  whi'.'li  vfiTi'  imAitinioiisly  [iimrixI  .it 
tli«  cKlraonlinary  gMinal  niti'tiiig  on  July  22,  nil!  b«  Hiibmltl«<i  lor 
(.'oiiliiniation  aa  special  rMolutlons;  tUaoKitiuti  No.  1.  *'ThDC  it  ii 
desiiatk  to  rcoourtrm-t  tht  AjiKlo-Aiiieiican  KiiibU  fileotriu  Li^^hl 
Corliorxtian,  Litiiiteil,  ainl  llint  with  a  vim  th(.>rel<>  tlir  C'lrjiaioLiUH 
Ik  wouud  u|i  voluntarily,  am)  thai  .1.11.  Uruitlm.iitc,  juii.,  niid  B. 
GaKk4  b«,  and  tlie^  aiv  hurchy,  ,i|<|Kiiiilc<t  ti.[iiii)&t<)(x  fur  th.:  pur 
iviaeaof  mch  wiiiiUng-u|i."  H^wolutlttn  No.  2.  "That  tlir  »aul  lii|iii- 
(Utcirslw,  aiiiil  thny  an;  hwehy,  atithoHwHL  tui^uuHciit,  if  rrijuired.  tu  ttiv 
rtgixtration  of  a  iicu*  Cani|iaiiy,  to  ln^  iin(ii.«i.l  tlii-  Bnuh  ICIuctriual  ICiigl  - 
itKnas Oommiiy,  Limitrd,  "ith  n  nirinurAiihiiii  and  arliclca  uf  oobo- 
tutioB  wbia£  have  alrcadj-  hrcn  prciNuud  ivitli  tlic  apivoyal  of  the 
INnctonof  th«  drt-oralion,  Iml  whioh  are  to  be  auCjcct  to  tuch 
altaratioiia  and  mHUlie,i(ioni  lif  anv]  a*  may  hi;  fitnnd  cxiicilient. 
Roaolulioii  Ku.  3.  "That  tlin  draft  agnwin'nnl  Rubtn)Cl4<l  to  thin 
mcetluK  and  initiallwl  by  tli«  Chairman  Tor  tlu>  trannrarr  ol  tho  luiii 
ooM  aM  property  of  tills  Corporation  lo  thu  nrw  Comiian^  shall  h4 
and  tbc  saiiiii  in  hurvby  approTetl,  anil  chat  ^ursiianl  to  section  161  of 
tli«  C>iu(iaijk'a  Aut,  ISb^  cito  l)<|itidatuni  shAll  be,  Aiid  tkuy  arv 
Innliy,  aullioriMil  to  cnitvr  itito  an  agrDeiiivut  wild  ouoli  iiuw 
ootn[iaiiy  [when  iuuoritorated)  tu  ibe  ti^rou  ol  thu  uid  dnft  and 
j^nenUy  to  uarry  Ibe  wiuu  iatti  affuct  with  mivli  (if  any)  mulilicationii 
aa  tb«  1i>|uidator»  may  liud  et:iNMli«il, 


PROVISIONAl  PATENTS.  1880. 


ji'i.v  2a. 

libs'!.  Improvomenta  In  Invtrumentn  for  dotsotlnc  and 
tnaasurlns  olootrl«  «arr«au.  l'hEh|i  Juliu.  .U,  Nmciiw 
U'  ilir  fltiL'il.  \\\  mini. 

1I6&1.  Improvomviita  la  Ui«nno-olMitrlo  uidfnraaae  tatMiiea. 
LharlcH  lln'liK'r,  142,  Floiit-itnH'l,  Londmi.      tHu|to  MMtera, 

nLTIIIBUy.t 

Jri.v  25. 

11705.  Applinitoca  for  oronoaBtatnc  and  atUlMng  cnrpltis 
otactrteity  for  Usbtlng.    p4iwsr.    nnd    otli^    pnrjtMM. 

riiiiii'is  WiilMiii  Kiif^r'1),'i<-li  Jiiiij  KItviiiil  llnkiUI'onl  Itrixhl.  II, 
ll(iwky-|>l>iiv,  Mjiilj  IJill. 

11719.  Intprovomenta    In     or    ncuwBt«d    witk    pliotiOKraptM. 

VVilli.iiii  I'linill  liiyhitdi,  &7,  Ohaiici'rj'  liinp.  biti<luii. 
11752.  Iinprovom»nta  tn  &nd  rvlatlng  to  cloctrlc  utl«Kr«Plu^ 

Kriiili  AiiiLiti-miij.  45,  .SuiilliiiiiijiU'ii-liiiiMinK-^,  l<»»d'>[i.     (Cuiu- 

plulr  ttHv^lliral.inii. ) 

.lirivM. 
11756.  AB   Improvod  moUifrd  In   e«nn«etlon  with  are  Uu&|w. 

-hiliti  Ki'iil,  ymi'I  to,  R«iUiAy-iiii[iriiii''1i,  biitdmi  llnd)^ 
11780.  ImprovAinetita  In   el*otrlo  Keneratam.     ['harl»  Ktwanl 

lliii'll.  70,  Cli.ipii.li'.  I..iiid-iii.      (I -iirii|i!i'Ii'  a|wrillnaliiin,) 

.lii.v  26. 
11832    [mprovotnvnu  In  mnatlona  or  oonplovn  far  •lootrioal 

ooDdndors.      Kinvvl  Riclurd  rtrilhy,  2,  Oit^nt  lieorKn-atrvac, 

WrMliinii.-I-'i. 

11046.  Heibod  of  atitntulnlnx  tlie  cooMtancy  of  eleotrloal 
potential  dinurcncc  In  Ute  ■evenU  tn-nnotioa  of  dtitrl* 
bntlnit   uotvrork.    aappltad  irttt)  «ltlMr  oonUnown    or 

nlcomatlng  earronta.     '^iitiK-ii-,,  l>t<-ih>'i-<,  aiii|('^\.  Liiuitol, 

2tl,    .Soiitltiiiii)>loii-liiiihliii;^,    l.'iti.l iTIiii   lii'iti   of  Hi<-ii)cn> 

and  llaUki^  lli-iliiniiy,  J 

1 1847.  ImprovoiaonU  tn  tb«  dUtrlbttUon  «(  «l»otrie«)  «iiecsy. 

.'^iAl^l'll>.,  llrniiu-is,  n.iid  Co.,  i.iiiiil.i^l,  28,  .loiilhamnton. 
l>iilliiiug>.  Liiidiiij.  I  Till'  liriit  'it  Sii.mi'ii'.  ninl  Halaku. 
llt'i'iiiaiij  ) 

Jiti.v  26. 

11900.  An  Improved   eondnit  for  clcoUlo  rallwoya.     M«dii«li 

DiilliL;.,  14'^,  Ki>'-*I  •.ii.-'I,   l.iiii'l.iti.     i< 'oiii|,l<iti' ■|iiii'iltitati<>ii.) 
11914.   Improvsmonttt  In  tho  nanuTiaoturo    «r  pl»t«a  fdr  aoovn- 

dary  voltaic  bottorloa.     .\iitlii>i>y    lt.'i'k<'>i/aiiii,   2(9,   (4anEli- 

miij'Iiiii-liiiililiiikL''    \--ii\AoM. 
11927.  HiMhln*    for  eorertui  oloocrloal  oondDotart.     Sydney 

Piit,  24,    .SoiiiJijii.prdu  I'liiMlnjft,    lynnlon.     \Jainnf4   ItnaanM 

AIIhtIoii,  L'liitPil  Hlflb'-..)     (I^iiiniluli' !ti«-i'llin*tioii.) 

.Ii  n   27. 

11941.  IrapravoBaaata  In  awltoh  boorda  tortolaphane  OKohango. 
Mi\  iiml  liniirat,    l.iniitiil.  Go.,  and  William  OantnrrtioU,  41. 

IJAHtl'llCnp. 

SPEOIPICATIONS  PUiiUSHED 

1808. 
105O6.  Klootrle  awitelioa.     Kouninuit.     8<l. 
ISlSfl.  Working  raUwaya  by  olootrlolty.    .S|i*}jnoli>lti.     8d 
1IUJ2.  Blootrlo  niotara.     <'uii<l>'i jy.     &I. 
I2fi06,  Jotota  (or  olectrlc  eaalna.     !)»  F'tn-iiriti.     Bd. 
ISrr^U    ElootTlcnl    aonndtnB    npparatiu.      S\^\  and  Kevu«ltui. 


t«l. 


IMTo. 


IU. 


Dyniuno-olactria  mnclilnoa.      I'luLi.r  and  fjowrio. 
BleotrlcAl  alKnaUlnii  npparatun.     .t.-unlt.     Al. 

laRi), 

2}8.  DyDnmo-clooti-lD  inactilnoa.     iljl-bs  and  PrW{U«t,     Bd. 

2060.  Modlfial  oleotrlo  apparatos.     r.>k>  (.-Stanley.)    8d. 

380B.  IlectrlG  aljntal*  for  enntno  abafta.    Kii-knUcni,     8d. 

aOM.  ElOQCnanl  algniUllnc.     Iinray  (JiiiiL.a  and  Olb^rt).     81I. 

0861.  EUu)tn«  awltobaa.     JTmay  [TlionijwonJ     6<i 

3979.  Dootrle  awitobea.     Atiduivun.     61L 

92^1.  Begnlatlns  clootrlo  cunantn.     [Icy*  t(;iark). 


6d. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


DtvlOond, 

Kama. 

Paid. 

l-rl«« 

Woinai 

12  Fob. 
14  Nov. 
27  .Inly 

i;» 

2/0 

0/n 
10/0 

12/0 

0/0 
c/o 

Anglo-AinMieaRl)RMhB.Lk 

—  fully  Mill  

Con  Tnlniinonn  k  Main    . .. 
[n.linRi.V.hcr,  0.  r.  tTel. 

1 
10 

& 

IDO 

r. 

^\ 
«l 

* 

13 

105 

[ 
(.1. 

Motro].lu  Klt^clriv  Supply 

Londmi  Klfi-rrio  Supply  ,.. 

IX  July   

«Nov 

Teleili«l>b  Cnuntrucltan  ... 

UnlteJIeUpbonc 

I»* 

I 
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NOTES. 


I 


» 

i 


Western  Telflphone8.^0onimiinicnbioii  is  now  o|ion 
between  I'lyiiioiitli  iiik)  Tort^imy. 

Electrical  Profits.— Tho  ContineiiUl  Edison  Com- 
pany nuidc  a  profit  of  £10,482.  128.  in  I88A 

Qaadmplex  Telegraphy. — (Jnaf1nip1«x  telegraphy 
has  been  inUoUucml  bcLweeii  AiioLiido  and  Molboiirjae. 
Another  wire  will  shortly  he  necessary. 

Applioatlons.— 0[it  of  170  tun'na  to  which  notices 
havo  bcon  given  by  cl«cti'ic  lij^btiiig  ci>iupaiiics,  G6  lowna 
have  been  notifiod  hy  cominntes  owing  their  origin  to  Mr. 
Robert  Uummond. 

BLidsffrove.  -At  the  meeting  of  the  IjOwI  Board,  u 
noticu  by  Mi-aarfi,  iCaiiabuiv-  ami  Co.  tnapiily  to  the  lioarrl  of 
Tiude  for  power  to  light  Kidsgro^'o  by  electricity  Mas 
coneidorod,  and  ivas  left  to  a.  speciu!  mooting  of  the  Boanl. 

Sl««trlo  I<anaoLos  for  Royalty. — Tho  Prince  and 
Princess  of  Wales  look  a  ride  in  the  "  Viscountess  Bury," 
Messra  Immisch'a  dectric  biunch,  n  few  dayii  ago ;  ami  his 
three  (Uu^btd'a  and  the  I'^rl  of  Fife  were  on  board  the 
"  K«ym«ad,"  and  were  greatly  pI«AScd  with  thoir  oxj>crioncc 
of  cicftric  111  I  inching. 

Electric  Cars  at  Cincinnati. — The  &!ount  Auburn 
Electric  RiLitway  b^i.'^  jiisl.  been  coiuplutcd  iib  Ctiicintmtt,  by 
tbe  iSpraguo  (Jumfiany.  It  ia  a  donbic  tnick  line,  four  milc« 
long,  nianitig  from  the  heart  of  the  city  to  the  i^ootogical 
Oardetu  on  the  ontakirts.  Two  other  electric  roads  ore  in 
{voceM  of  coiistriiclioii. 

OttWpSB. — A  public  DX[)enment  vrm  in.-vde  on  Saturday 
night  lul  by  Mc«Kr«.  Nicholson  and  Jennings,  elcctriciAna, 
of  Newcastle  and  London,  who  are  fitting  the  electric  light 
at  Cowpcii,  of  five  lights  at  Waterloo  and  Coftiwn  Qtiay, 
and  the  beat,  whith  took  pliwio  before  the  Cowtien  Local 
Board,  proved  »Ltiiifaotory. 

Gas  Intorests.— The  im)vi8ionaI  orders  for  South 
London  havo  been  di'o|tjiod.  "  AVero  they  promoted  by 
eomo  i^iartiofi  who  wanted  i^  to  bo  continued  J  "  u^ks  the 
Mtiivj'MitdH.  Wc  fundlrj  think  80.  There  is  a  good  deal  of 
work  to  be  done,  and  it  cannot  all  bo  done  at  onco.  But 
it  will  get  done  in  lin\,e,  never  fear. 

Mew  ChannQl  Steamers. — The  "Lynx"  and  the 
"  Antelope,"  two  of  the  three  fine  new  steamers  which  havo 
been  b«Ut  by  the  Great  Western  Tiailway  Company  ex- 
pressly for  the  Channel  Wands  servieo,  via  WcjTDoulb, 
be^n  to  mn  la.it  Sunday.  The  ships  are  fitted  with  the 
electric  light  Dud  all  the  moat  modern  a|i|>linTio«8  of  the 
sfaip-building  art. 

■diaoa. — It  will  bo  seen  from  our  coirospondent'a 
report  that  Mr.  Edinon  in  expected  in  Englajid  within  a 
few  days,  and  that  he  bus  promised  to  visit  the  exhibition 
at  Bingley  Halt,  Bii-mingham,  on  or  about  the  30tb  of 
August.  Tho  fame  of  ICdiaon  ia  world-wide,  and  there  is 
no  doubt  he  will  receive  a  most  hearty  gcootiiig  from 
English  electi-iciana. 

Appointments. — We  are  sorry  to  state  that  Mr.  E.  C. 
Rimington  ba^  completely  broken  down  in  health  and  has 
been  ordered  abroad.  His  place  at  the  School  of  Telegraphy, 
Hanover-nqtiare,  has  been  filled  by  Mr.  E.  T.  Carter,  lat« 
uaisUuib  lecturer,  and  Mr.  E.  C.  Smith,  of  the  City  Guilds' 
Collr^e,  boa  boon  appointed  aaaisliuit  lecturer,  under  Mr. 
W.  l«Dt  Cu-|)eul«r. 


Brooks*  System. — Wc  mentioned  some  time  since 
that  Messrs.  .lohnnon  and  I*hilli])s  had  become  the  agents 
of  this  system  here,  and  we  are  gratitie<i  tti  learn  that  Mr. 
D.  Brooks  has  lioen  fur  some  duys  in  this  country  busily 
occupied  at  the  Chaa-lton  Works  initiating  tbe  new  agents 
into  the  mysterioB  of  the  sj'Btem — if,  indeed,  so  simple  a 
gystein  can  bo  said  to  have  any  myslcrioa. 

Okonita.— Tho  progress  of  electrical  manufacturing  in 
Amcrioi  is  iridicatcil  by  tho  increase  of  cable  munufactur- 
ing.  The  Okonite  Company  of  Parsaic,  New  Jeraey,  was 
ostabliahcrl  four  ycant  ago  for  the  manufacbiiro  of  cables  by 
a  new  procosE,  and  occupied  at  first  a  [lortion  only  of  a 
factory.  New  works  have  been  built,  and  the  output  this 
year  reaches  the  sum  of  half  a  million  doUam. 

Stockton.— The  Electric  Light  and  Power  Corjioration, 
Limited,  and  the  Northern  Houae-to-House  Electricity  Com- 
pany, limitcfl,  have  given  notice  of  their  intention  to  apply 
to  the  Board  ol  Trade  for  provisional  orders  to  authorise 
the  8Mpi>ly  of  electricity  for  [lublic  and  private  piu-pose« 
within  the  borough  of  Stockton,  .-vnd  tbe  town  clerk  will, 
at  Friday's  meeting  of  the  Stockton  Corporation,  submit 
a  reiwrt  on  the  subject 

Australasian  Telegraphy. — Some  timesineeadepn- 
tiLtioti  waitixl  ujun  tbe  South  Australian  Minuter  of  Educa- 
tion and  anked  that  lelegntpb  ratos  bo  tho  other  colonies 
mi};hl  be  reilticed  to  Is.  for  ten  words.  Mr.  Johnson 
accordingly  communicated  with  the  telegraph  authorities 
interested,  and  has  now  received  roplieH  from  Quoenaland 
and  Now  South  W.olc^.  In  both  cases  the  npplicatjon  for 
a  reduction  has  been  doclinod. 

Wrexham. — A  letter  was  read  at  the  meeting  of  the 
Wrexham  Tuwn  Council  last  week  from  Mr.  T.  Vaughan 
Hughes,  electrical  engineer  to  the  Wrexham  and  District 
Electrical  Supply  Company,  stating  that  the  comjiany  was 
about  bo  make  an  application  for  an  oitler  to  the  Board  of 
Trade  in  the  matter.  The  writer  said  tbe  propoaal'did  net 
mean  a  monopoly,  bub  would  be  of  great  benefit  to  the 
town  and  district.  The  town  clerk  said  there  vn*  no 
occasion  for  any  reflobition  being  jwased,  for  the  matter 
was  only  preliminary. 

Blackpool  Corporation. — An  interesting  addition  to 
the  Blackpool  Corporation  Gas  Works  is  the  lirtt  section  of 
bhe  new  electric  light  plant  for  the  extension  of  tbe  beach 
lighting.  An  installation,  consialing  of  a  Brush  Victoria 
dynamo,  with  resistancei  and  ineti-umonts,  has  been  placed 
in  the  exhauster- house.  It  is  driven  from  the  B{«re 
oxhaiutur-ongine!!,  which  ore  brgor  than  usual  and  on 
eopurate  beds,  the  itpood  Iwing  obtainwl  from  a  counter- 
shaft.  Two  extra  lamps  of  6,000  cp.  are  lighted  on  tbe 
beach,  making  II  in  all. 

Baonp.— At  tho  last  mooting  the  Bacup  town  clerk 
re[)orted  as  U>  the  notice  received  from  the  Lancashire  and 
Cheshire  HouBe-lo-Houao  Electricity  Comjnny, Limited,  ami 
thoMunci)Kil  Electric  Lighb  and  Power  Corporation  of  their 
intention  to  make  applicatiou  for  provisional  orders,  to  bo 
confirmed  during  next  aessioo  of  Parliament,  to  enable  them 
to  supply  electricity  for  public  and  private  purposes  witJiin 
the  borough.  The  committee  doomed  the  qnostion  one  of 
greut  importance  to  the  borough,  and  deferred  the  i|uostiou 
to  a  special  meeting  for  fnrUier  consideration. 

ProviaioDAl  Orders  Abandoned. —The  Metropolitan 
EWtric  .Supply  Company  h;tvo  definitely  abandoned  the 
proviRional  order  granted  to  them  by  bhe  Board  of  Trade 
for  the  electric  lighting  of  Soutli  London,  under  wfaicb  they 
were  empowenxl  ta  supply  with  cluctric  light  the  p«risliua 
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lof  Luftlwtb.Stj'Mtliii.Qi,  iwiiii  Clupliam.  Tho  NorUi  London 
order  having  been  droppod  heforo  Major  F.  A.  Marindin's 
enquiry,  the  |)ovars  wbicb  now  remain  vested  in  this  com- 
pany are  those  gr«nt«d  under  the  Mid-London  and  West 
fiondon  orders,  and  by  iheit-  Bill  of  this  »c«aion. 

Oant  and  Co. 'a  Cataloene*— Messrs.  Qentimd  Co., 
Faraday  Works,  Lctccfltor,  send  hb  their  n<tw  wxtologuo, 
ining  a  laj-ge  mimber  of  illiiRtmtod  deacriptions  of 
3ntric  ap[»tnitus  thty  supjdy — hclU,  tctophoiics,  electric 
fittings,  dynamos,  mcdicut  appanitna,  and  gancnil 
J  fllectri«a]  Mcesaoriea.  Tbey  have  also  a  largo  number  of 
'ImLU  and  china presK-buttons,  olocthc  door.puUa,  and  ocn- 
tods  of  various  decorative  designs.  Tha  progress  of  their 
catalogue^  which  is  now  in  the  sovontb  edition,  seems  to 
indicate  a  considerable  oxteiLsioo  iii  tho  work  undertaken 
[hy  this  6nn. 

King-ston     Dlstriot. — A   private    confereiiM   of  the 
.rcprceenUitives  of  the  vuriuuB  lociil  authorities  in  the  dis- 
trict took  place  in  the   Kingston  Town    UuJI   Inst  week  to 
[consider  whether  unit«d  action  coukl  not  be  taken  with 
'  reforonco  to  the  applications  about  to  be  made  by  vjtrioiu 
electric  lighting  comiuinios  for  powers  to  supply  the  neigh- 
bourhood with  the  electric  light.     Tt  la  iinderatood  th;it  il 
was  resulvud  Ui  uppotte  the  applications  of  tho  companies 
I  vith  a  view  to  the  local  bodies  obtaining  powers  themselves 
to  supply  tho  light ;  and  the  meeting  wan  adjounied  for  a 
I  fortnif^ht  to  deride  upon  what  wteps  itkattid  bL*  taken. 

Tlitt  Now  Bmah  Elootrical  Company. — Wiiti 
reference  to  the  contiruiatory  general  meeting  of  the  Anglo- 
American  Brush  Electric  Light  Corperation,  Limited,  con- 
ned for  Wednesday,  the  7tli  of  AugUBt,  it  ha-i  been  found 
■poaaible  in  conseiiueuce  of  intervening  hohdays  and  other 
308  to  complete  the  fornrnlitioB  connected  with  the 
registration  of  tho  new  company  by  August  7tfa,  and  us  it 
ia  inailvisable  to  contirm  the  resolutions  to  wind  up  volun- 
tarily the  corporation  until  the  new  company  is  regieterod, 
tlic  meeting  will  be  udjounicd  until  Wednesday,  the  14th 
of  Auguat,  at  the  oJiicee  u(  the  corporation,  ot  3  }Kin. 

Mtwiolpal  T«leplione8.— The  use  of  telephones  for 
departmental  centres  in  towns  is  rapidly  coming  into 
greater  favour.  C'oventry  laat  week  sanctioned  tho  con- 
nection of  the  fullowitig  places  with  the  National  Telephone 
Ci>mp«ny's  cxuhan^e  at  an  anniul  rental  oE  X30  for  five 
yean— namely,  the  boiisa  of  the  chief  consUible,  the  water 
works,  the  hoiuie  of  the  captain  of  the  fire  brigade,  the 
house  of  the  medical  officor,  and  the  City  Hospital.  The 
Council  committed  themielvoB  on  those  terma  for  a  period 
of  live  years,  the  rental  apportioned  equally  between  the 
wat«r-rat«  fund,  water  works  fund,  and  general  district 
fund. 

Jalian  Cars  in  New  York. — The  04|uipmeitt  of  tho 
Fourth  avenue  line  in  New  York  with  Julton  storige  cai-a 
is  proceeding  apace.  Kecontly,  car  No.  7,  whieh  has  been 
on  the  line  several  months  and  having  run  7,000  miles,  and 
carried  nearly  tiO.OOO  ijosscogers,  was  taken  off  to  make  way 
for  another  car  of  newer  design.  The  old  cur  hud  not  cost 
one  dolUr  for  rejuira  or  alterationK.  There  are  now  five 
new  Stevenson  cam  on  the  line,  and  two  more  are  being 
turntxl  out  by  the  Jidion  Traction  Comjmny  every  week. 
Thoy  are  said  to  be  the  tinedt  can*  of  the  kind  built,  and 
their  ease  and  eonafort  in  travelling  is  much  s[>oken  of  by 
passengcra  on  the  line. 

Elootrio    WoKKOnottes   for    Common  Roads. — 

ALfordinKlo  the  Sftritti/it  .litiefuau,  which  abuwa  an  illustn- 


tion  of  the  apparatus,  Mr.  Harvey  D.  I>ibble,  of  1U[ttd 
City,  Dakota,  ia  intending  to  introduce  eWtric  carriagea 
for  the  common  roads,  driven  by  means  of  ovixhead  wires, 
but  with  simply  an  ordinary  waggonobte  botly  fitted  with 
motor  and  front  siocring  wheel.  The  wirea  are  to  be  on 
[>oata  with  overhead  runners  on  the  stylo  familiar  to  us 
from  illustration*  of  the  usual  overhead  American  electric 
railways,  but  there  will  lie  no  rails.  The  proposed  syatom 
may  Iw  useful  in  cortiiin  towns  where  tho  saving  in  outlay 
for  tram  line  construction  would  lead  promoters  to  prefer 
a  scries  of  olcoti'ical  waggonettes  to  a  street  railway. 

Klectrte  Ughtln^  Order*  C<infirm«d.~Th«  Select 
Committee  of  the  Home  of  Lords  i»[>point«d  to  enquire 
into  the  Bills  confirming  the  London  Electric  Lighting 
Onltsrs,  has  passed  the  Bills  confirming  the  whole  of 
the  orders  granted  by  the  Board  of  Trade,  and;  subsequently 
conlii'nied  by  the  House  of  Commons,  wit-h  the  exception 
of  Lho  Westminster  oi-der,  which  is  atill  under  considemtioo, 
and  the  South  London  order  for  the  lighting  of  Clapham, 
■Strcatharo,  an«I  St.  Maiy,  Ijimboth,  which  hiu  been  with- 
drawn. The  committee  also  passotl  the  Bill  promote-H  by 
the  Metropolitan  Electric  Supply  Comiiony  (or  tho  supply 
of  electricity  to  that  portion  of  St  Martin-in-the- Fields 
which  lies  to  tho  east  of  Northumbetlaud-avenuo.  Charing 
<.'ro83,  and  St.  Martin'a-lana 

Po«le.— At  the  tiuarteriy  meeting  of  the  Council  of  the 
borough  of  Poole,  hold  on  Wednestday  huil>  the  Council 
[jroceedod,  in  accordance  with  a  notice  to  consider  applica- 
tions from  the  Anglo-American  Brush  Electric  I<ight  Cor- 
poration, Limited,  and  the  Electric  Construction  and  Main- 
tenance Company,  Limited,  for  the  consent  of  the  Council 
to  applications  for  provisiona!  orders  authorising 
the  supply  of  electricity  within  certain  portions  of  tho 
borough,  and  if  so  determined,  to  grunt  such  consent 
accordingly.  Alderman  Styring  did  not  see  that  there 
could  bo  any  objection  to  the  Council  acceding  to  such 
applications,  and  proposed  that  their  consent  be  accord- 
ingly given.  Councillor  AMridge  aocontiod  this  reaolutioo* 
which  w.in  jij;reetl  to. 

Belfast  Corporation  lAebtine- — ^The  example  of 
Bradford  will  doubtless  bo  followed  by  other  coi-poiatiora, 
Belfast  seem?  inclined  to  consider  tho  question  ftvim  the 
municipal  cunlrul  point  of  view,  If  vo  may  judge  from 
what  the  Belfast  papcre  aay :  "  Wo  sec  no  reason 
why  powers  might  not  bo  t^^nted  to  the  Cor- 
poration, who  are  the  propriclors  of  tho  gaa  works, 
to  erect  supply  stations,  and  distribute  electricity  for 
lighting  as  well  as  other  purposes,  should  it  be  thought 
advisable  to  Uke  such  u  step.  Undertakings  of  this  type 
should  certainly  bo  under  the  control  of  loci.1  authorities, 
not  merely  in  some  measure,  but  exclusively  ;  and  con- 
sidering tho  amount  of  money  spent  upon  the  gas  works,  the 
Corporation  would  not  ho  exceeding  their  duty  wore  they 
to  make  tho  attempt  to  obtain  the  rights  over  any  other 
public  supply  of  an  illuminating  medium." 

Eloetrio  Rogistoring  Machlno. — A  very  ingeniotui 
invention,  and  onn  which  should  gdn  much  jmpularity 
amongst  the  mercantile  community,  has  just  been  com- 
pleted by  Mr.  C.  Jost,  of  the  firm  of  Messrs.  0.  Jost  and 
Co.,  of  16,  CboToh  Gate-street,  Bombay.  It  ia  styled  tho 
"  automatic  solf-regislering  machine,"  and  has  been  intro^ 
duced  for  the  purpose  of  automatically  registering 
goods  of  any  kind  required  to  be  atored  in  or  removed 
fi'um    ahipa,    r,u!w.iy     trucks,    etu.,    su    ad     to     prevent 
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dubonsBty  on  the  part  of  petsou^  employed  in  check- 
ing tho  (iolivcry  of  fiiich  )^o>o<Ib,  By  vatAns  of  this 
machiiin  cheating  U  entirely  fniatratod,  as  the  number  of 
sjcks  nr  [iac}ia<;c!M  remuved  is  rugisteroil  on  ihc  machine 
itecif,  and  is  also  conveyed  by  a  tcltsgraphic  attachment  to 
tho  office  of  the  firm  on  whose  behalf  tho  work  ia  being 
done.  It  is  stated  Ibitt  one  of  th«  loudiuK  tnuHog  com- 
[nnios  iti  Bombay  has  already  ffvt-.n  Messrs.  Joftt  an  order 
for  tereral  of  the  new  nmchines,  ami  there  can  be  but  little 
doubt  that  others  will  MKin  follow  their  example. 

Electric  Railways  for  India.  -The  Jnd'um  l-Ut^int^ 
ym\>\\fh(x  m  nolo  by  CcI.  Thomaston,  K.E.,  upon  the  relation 
which  the  pro|>08ejl  electric  railway  is  likely  to  have  npnn 
tho  future  of  Naiiii-Tal,  which  i»  no  doubt  ii  subject  of 
vory  general  interest  in  India.  Col,  Thoniason'e  surveys 
phica  him  in  a  [mHition  to  prove  tho  i>erfect  fonsibility  of 
the  propoBod  olectrie  railwiiy  from  an  onyinoering  iwiiit  of 
view,  whilflt,  on  the  other  hand,  very  reliable  statistics 
eonrc  to  give  him  confiflenoo  as  to  its  finauuial 
aspect,  S.V.A  it  *ho«ld  not  therefore  bo  diliiuult  to  produce 
»  complete  estimntn,  whirh  nhould  err  on  tho  safe  nide, 
and,  by  so  doing,  adva.nce  his  project  a  very  inijwr- 
lant  8t«i>.  The  projcct^)r  i»,  howcviw,  avcmR  Ut  such  a 
course  until  ull  the  pros  nud  conn  of  tho  Hiibjecr, 
BO  entirely  new  to  India,  shdil  have  been  thorou(;hly 
coiisidered  in  the  light  of  information  more  detailed 
tlion  \»  at  {iretient  honj  available,  and  regarding  which 
he  has  for  some  time  been  in  contmunicutiun  with  exjxiiis 
in  Englanil  A  false  otep  atlji-bi  uould  do  much  to  injure 
the  good  cause  of  the  introduction  of  electi-icity  in  the 
colony.  Colonel  'Hiomnson  is  iinxiotis  to  interest  others  in 
the  project  as  well  as  himHelf,  and  writes  with  tho  view  of 
taking  into  confidence  those  nhnso  intero-sts  in  the  subjert 
ara  acarcely  inferior  to  his  own,  who  may  assist  the  jnn- 
Jeetor  by  submitting  valuable  suggestions  for  the  carrying 
out  of  the  tirst  oloctriu  railway  in  India. 

Central  Station  for  Koswiok.— The  statutory 
meeting  of  tho  Keswick  Electric  Light  Com|>a.ny  was  held 
on  August  1st.  The  proviHonal  direotoi-s  wero  contli'uied 
in  their  npi>ointnicnt,  with  the  exception  of  Mr.  Fawcm, 
tlie  engineer,  who  desired  to  bo  relieved  of  the  additional 
duty,  and  his  place  was  taken  by  Mr.  John  Birkctt.  Tho 
board  is  constitutcil  dr  follows :  Moesrs.  K.  I>.  Marshall, 
J.  J.  Spedding,  Dr.  Knight,  W.  Wilson  (Keswick  IIolul), 
and  J.  Birketi.  Mr.  Fawciis  proscntod  a  rejjorts  from  which 
it  appears  that  the  directois  have  accepted  thu  tender  of 
Menrs.  Johnson  and  Phillips,  of  Charlton,  to  supply  all  the 
neceasary  eliKtrical  machinery  and  in»tmiuoiits  for  the 
eqnipment  of  the  cenlral  station  at  Forge,  Keswiclt,  also  to 
sui>ply  and  lay  down  the  mains  and  to  provide  a  number 
of  tnaaformcrs  for  the  conversion  of  the  high-tension  cur- 
rent to  low  tennion  at  the  conanmors"  houses.  Tho  dyTiamos 
and  transformerR  will  )>o  Kapp's  imtont.  A  turbine  to  drive 
the  large  alternator  ia  being  suppliixl  by  Mr.  Frederic  Nell, 
of  London.  Tu  guanl  against  the  contingency  of  short 
water  supply  01'  other  cicopliunal  ciiuscs,  the  dii-cclors  are 
making  arrangements  for  the  Sxing  of  a  steam  engine  and 
boiler.  The  contractors  luidei-tuke  to  have  the  machinery 
in  running  order  by  the  1st  of  Octol>er,  and  it  i»  oxi>ecled 
tfao  buildings  will  be  in  readiness.  Meeers.  Johnaon  and 
Pbilli)>e  undertake  to  mn  tho  contml  station  for  one  month 
after  completion,  at  their  own  expense!,  Iiflfore  handing  the 
plant  over  to  the  com|Kiny,  and  then  it  has  to  be  subject  to 
tbe  untira  natisfaction  of  the  comiuuiy's  engineers.  Plans 
oE  tbe  generating  station,  showing  t*-c  mtu:hinery  in  [Msition, 
wore  laid  before  tbe  meeting. 


An  Improved  Gaa  Batter?. — The  improved  gas 
battery,  which  w.ig  shown  by  Mr.  Ludwig  Mond  and  Ur. 
Carl  losnger  at  the  recent  i-iiitVi'r.fi^M>/  of  the  Koyal  Society, 
is  on  tbe  same  principle  as  the  well-known  invention  of 
drove  SO  years  ago  tor  tho  proilnctinn  of  cloctricity  from 
hydrogen  and  oxygen  gas  by  the  iiitcrvontioTi  of  platinum. 
The  distinguishing  feature  of  tho  new  batt«ry,  which  bos 
boon  designed  to  obtain  large  currents  of  electricity  by 
means  of  thi^sa  gases,  is  that  the  electrolyte  is  not  employed 
ill  the  free  mobile  state,  but  in  a  (j«a«-ioIid  form  ;  and  it  is 
therefore  niimod  a  "  dry  ga«  batlwy."  Each  olemenl  of  tho 
battery  comprises  a  porous  diaphragm  of  non-conducting 
material,  such  as  plaster  of  Paris,  which  is  impregnated 
wiUi  dilute  sulphuric  acid.  Both  sides  of  thif  diaphiiignt 
aru  covorwi  with  the  finest  platinum  foil,  perforated  with 
very  numotxiiui  Bmall  holes,  und  on  this  is  deposited  a  thin 
(ilm  of  platinum  blnok.  Beth  those  coatings  ore  in  oontact 
with  fntmuworks  of  lead  and  antimony,  inxnlatod  from  each 
other,  which  conduct  the  oleetricity  to  the  |>oles  of  each 
element.  A  number  of  thc.»o  elements  arc  placed  side  by 
side,  or  one  above  anothei',  with  noii  conducting  frumos  in- 
tervening, so  as  to  form  chambers  through  which  hydrogen 
^aR  lit  jtattDed  idotig  otie  side  of  tbe  element  and  air  along 
thft  other.  One  element,  with  a  total  elTectivo  service  of 
120  Rttuarc  incho.**,  which  la  covered  by  1  gramme  of 
platinum  bUck  and  0*33  ^frammD  of  platinum  leaf, 
shows  an  KM  F.  of  very  nearly  1  volt  when  oiwii,  and 
pniduces  a  current  of  2  amperes  and  O*?  volt,  or  I  '4  watta, 
whun  the  outer  resistance  j»  properly  adjusted.  This 
current  is  equal  to  nearly  50  per  cent^  of  the  total 
eri(T^V  obtainable  from  the  hydrogen  ubsortwd  in  the 
battery.  The  E.M.F.  decreases  slowly,  however,  in  conso- 
i|UL'rico  of  the  transport  of  tbe  sulphuric  acid  from  one  aide 
of  ihe  diaphragm  to  the  other.  In  order  tu  coiuituract  this 
disturbing  influence,,  tbe  currents  of  goa  are  from  Lime  to 
timo  interchanged.  The  battery  is  saJd  to  work  equally 
well  with  gaBO«  containing  30  to  40  jxireont^  of  hydrogen 
— such  as  the  water  gas  or  gonorator  gases  produced  by  the 
action  of  steam  or  air  u|K>n  incandescent  coal  or  coke,  if 
t,hese  goaes  are  sufficiently  purified  from  carbonic  oxide 
and  hydro-corboiu. 

Legal. — On  Monday,  a  petition  presented  by  tbo 
F,loclric  Apparatus  Com[iiiiiy  to  continue  the  voluntary 
winding-up  under  tbe  supervision  of  tho  court  came  lieforo 
Mr.  Justice  North,  in  the  Chancery  Division  of  the  High 
Court  of  Justice.  Mr.  Higgins,  C^>,C.,  who  appeared  for 
the  company  and  two  creditors,  said  the  company  was 
registered  on  February  23,  1884,  it«  object  being  to  carry  on 
the  business  of  wholosate  and  retail  dealers  in  electrical 
apiNiratus.  The  nominal  capikil  of  the  comjiany  was 
originally  X13,000,  but  only  £3,750  had  beon  edled  up. 
The  busineas  of  the  company  had  recently  become  unproflt 
able,  and  in  tho  month  of  July  of  this  year,  tbe  company 
not  being  able,  by  reason  of  itK  liabilities,  to  continue 
business*  at  an  extcoordinnij  meeting,  and  ufron  due 
notice,  a  rMOlttCion  w&s  paaecd  in  the  ordinary  form, 
that  the  comijany  be  wound  up  voluntarily,  Mr.  FHend, 
tbe  secretary  of  tbe  company,  being  appoint«d  liqui- 
dator. Tho  company  won  indebted  to  ile  bankers 
and  sundry  trade  crtrilhon  in  upwards  of  X 1 ,500. 
It  was  expected  that  the  assets,  independently  of 
the  goodwill,  would  be  enough  to  jxty  all  tbe 
creditoi-s.  Mr.  Cozen»-Hardy,  Q-C,  who  apjieared  for 
^{^.  Montjiguo,  said  he  did  nut  object  to  a  supervision 
order,  but  submitted  there  ought  to  l»e  a  t«(*»ww».  v» 


I  Montague  tuw!  For  some  time  acted  as  mlicitor  to  tbo 
I  oompany,  aikI  there  was  a  sum  of  £109  due  to  him  on  bis 
bill  of  cost^.  The  i;ompi>ny  vmn  ^tUo  indebted  to  the 
Edison  and  Swan  Eloctfic  Liglit  Comjiany  for  £357  oJd. 
Mr.  Montague  ha<l  made  mi  afGdavit  in  which  he  said  no 
tnotice  bad  bovti  given  to  bim  of  the  intention  of  the  cotn- 
lo  wind  up  voluntarily,  or  to  ai>i>oint  Mi\  Friend 
I  liquidator,  until  the  ndvortisemotit  of  tho  petition 
appeared  in  the  daily  [m{}erE.  The  affidavit  aUo  Kaid 
^^  that  it  wan  uriduainible  that  Mr.  Fi-iend  should  con- 
^B  tinufl  lii].iiidator,  but  that  a  thoroughly  indopcmlont  jioi'fion 
^^  should  be  t(|>|K>iiite'l  to  iiivestigiite  the  comiJivny's  aSaJrs. 
After  8umo  discnwiun,  it  was  anvuigod  th.it  tho  volunUiry 
windtiig-uji  should  be  continued  iijKin  the  terms  that  if  Mr. 
Moiitagnc'ft  debt  vriui  not  paid  ofl'  within  three  nuinths  bo 
vriui  to  huYu  liimrty  to  u]i]i1y  in  chambcrd  fur  the  appoint- 
ment of  a  now  liquidator,  the  uomiKiiiy  ttiulertakiii^  not  to 
enter  into  any  mntract  for  the  realisation  of  the  gonlvill 
witliuut  giving  Mr.  Montague  soven  days'  notice. 

Covontry  and    Municipal  Xdght. — Notice  having 

red  by   tho   Midland   Huubu  to-llouso   Kloctricity 

^,39,  IJennctt'8-hi M,  KiraiinghiiRi,  of  their  intontion 

'to  apply  for  u  provisional  order  for  Coventry,  this  wan 

connideretl  ut  tho  1a<it  f^iniril  meeting,  but,  considering  that 

the  gafl  vvoi'kj  have  otdy  l)uuti    roGCiitly   piuxhaiicd   by  thu 

|Car|>oi-atiun,  iiiid  that  £148,000  is  to  be  paid  in  1899,  the 

oommitteo  conai'lcr  that  the  gan  iTitereat^  itro  entitled  to 

I  the  fiupjKtrt  and  defence  of  the  citizens.  It  ia  a  mtepaycrB' 
j  question,  the  commiLtoo  runKidors,  and  of  a  scriou»  kind. 
^H  The  committee  do  nob  wish  to  bo  luidenUjoil  nn  foar- 
^Htng  the  i-vsult  of  the  competition  of  the  eloctric  lij^ht 
^H  Bgainit  i!fi»,  as  regardx  the  gotiorality  of  (^oriiuniorB  in 
^"  the    city.      Gas  is,  and   tlioy   believe    will    eontiniio    to 

be,  the  cheap&<it.  But  if  ivostlthy  consumeni,  willing 
^Kto  ]My  for  (he  luxury  of  the  electric  lij^bt,  arc  lost  as 
^P  customers  to  tho  gaa  uudortuking,  tho  gus  profits  would  be 
^P  endangered,  and  the  rates,  initcad  of  being  aided,  might  he 
'  seriously  adiled  to.  Such  a  risk  ahoulil  not  be  voliintniily 
^-  incurred,  even  if  the  competing  company  were  a  boily 
^P  of  oitisons,  and  certainly  ought  nob  for  a  distant  coni{Mny, 
'  in  which,  ptoIiaMy,  not  a  single  vitij£aii  ia  interested.  Any 
^  freuh  undei-uking,  too,  that  reipiicotl  tho  breaking  up  of 
^ft  tho  streets  from  time  to  time,  would  ho  an  inconvenicuce 

II  and  lo-is.  Tho  committee,  therefore,  wcij;hinL;  .ill 
ooDeidcrutii>n»,  submit  thuL  Lho  Council,  u»  Irnatcurs  uf  thu 
gaa  UDdertaking  for  tlie  whole  city,  and  as  ropreecntatives 
of  tho  ratepayers,  Bhould,  as  rwotn mended,  refiuo  its  con- 
sent to  the  scheme  of  the  MidLmd  lIouMMo-Hotue  Eloi-tri- 
city  r!om[iany,    Limited.     Mr.   Andrews,  chairman  of  the 

^K  conimitteo,  after  o.\plaiiving  hie  viow«,  objected  to  the  local 
^K  aiithoritiei!  being  hara«icd  or  burriod  by  continued 
^B applications.  Now  companie-i  wore  sending  a|iplica- 
^"^  tiona  everywhere,  in  the  hope  that  somo  would  be  con- 
coded,  find  would  put  towns  to  a  good  de;il  ol  annoy 
ancc  infutiu-o1>y  theircxiwrimonts.  llo  tJiought  it  hotter  to 
^^  wait.  Tliey  h^wi  ulroady  made  ono  mititiiko  uf  tfa'it  sort  in 
^B  accepting  tho  fii~!it  application  that  was  m.ido  to  lay  down  .i 
^Rtrnmway,  and  tbuiv  bad  been  inccsnaiit  cnmpluintH  abcul 
^Vtbo  statu  uf  ulf'iirs  ever  aince.  Lot  tbciu  n»t  make  the 
I  aumii  mistake  about  the  eleotrio  light,  but  wnit  till  the 
^KacieDci;  wm  muro  advjnved  th.in  it  was  at  present. 
^HAId.  (iuIhoii  Aaid  that  in  time  the  Council  il<»oIf  might  ;i8k 
^Hfor  powciii  Ui  add  t<i  its  jirescnt  lighting  imwers  by  flU|>itly' 
^^  ing  the  eleiitric  light.  The  moni>|«>iy  vra*  in  their  bandR, 
a/ui  to  eneotintgo  n  rJw;iJ  to  that  monopoly  would  Iw  §imply 
*v  ^bmniity  aatl almiUttoiy  iliaJtuiiuHt,  tmcatise  it  would  be 


taking  away  from  themselves  tho  moans  of  repaying  tho 
cost  of  tho  ga«  undertaking  and  of  fultilling  the  engagft- 
meiitfl  into  whiuh  they  had  entered.  When  the  lime  camo 
that  tho  science  had  arrived  at  the  pitch  that  it  had  become 
a  nocesaity,  then  would  bo  the  time  for  this  Council  to  aak 
for  powers  to  add  electric  lighting  to  gas  lighting  and  do 
the  work  then  us  part  of  their  undertaking.  The  report 
was  then  adopted. 

A    Deoade    of    ProgresB    in    Electricity. — Our 

American  coiitom|>orary,  the  EngiMcrmij  .Vrw^,  has  an 
mticlo  under  tbie  heading  containing  paragraphs  giving 
tho  following  information:  "This  [oloelric]  light  is  now 
coming  into  geneiul  use  in  olTicos,  cars,  and  staamem  for 
[inssenger  tr'iiisportatiuii  and  for  private  rosidcncca,  and 
makes  tho  motit  approved  light  in  cxifitoncc  to-day,  in 
roai«}ct  to  convoiiionce,  cjiwlity  of  light,  and  freedom  from 
the  obJL'ctions  of  boating  and  vitiation  of  tho  air  of  rooms, 
common  to  other  methods  of  lighting.  An  an  indication  of 
tho  t'nde:»voura  made  for  improved  mcthoiU  of  lighting,  it 
may  ho  Btatod  that  tboro  wero  ISi  patents  iBBued  by 
the  United  Ht^ttcs  on  eloctric  lighting  alone  last  year. 
In  MaKsachustets  there  ai-o  G9  gas  cnmjianies  with  an  aggre- 
gate ca[)ital  of  12,19 1.OOOdoU.  The  elecU-ic  light  compa^ 
nias  of  the  Rtute  luimlier  8-1,  with  3,.'i72,TS0doU.  aggregate 
capital,  showing  that  in  addition  ty  tho  biwineRS  previotusly 
done  by  the  gus  comiianles  tho  electric  lighting  interest  baa 
already  giMyrn  to  more  than  ona  quarter  part  the  entire 
extent  of  Ihut  of  tho  older  compaidoa.  In  Now  York  >State 
thore  aro  92  elecU'ie  light  comjianieii,  with  a  capitnl  of 
1 32,441) .OOOdols.  Since  tho  cstablisbmont  of  electric  lighting 
the  price  of  gas,  which  averaged  for  290  citiea  3.1Mola. 
per  1,1)00  cubic  foot  in  IttTtf,  has  fallen  to  2dols.,  a*  datOT- 
iniiiwl  [I'oni  tho  average  priue  for  the  same  cities  in  1S87,  a 
decroiiHc  of  ^3  {wr  cent,  in  nine  years.  Tho  cost  of  electric 
lij^hting  ilscif  has  also  diiuinii«hcd  in  like  pi-o)K»tion. 
Carbons  have  fallen  in  jirico  from  ftOdoIa.  and  GOdols.  to 
t^'dolB.  and  1  CKlola.  Tho  Arat  eloctric  railway  in  tho  United 
Stiitcs  was  put  in  ojienaton  at  an  exhibition  at  Chicago,  in 
Fehniary,  1SS3,  n|>on  the  Van  Depoele  system.  The  Daft 
electric  loconiotivn,  "  Amiwre,"  was  run  upon  tho  Saratoga 
and  Mount  Macgregor  Ilaili-oad  in  November,  lt?83.  In 
1886  thei'o  wore  in  Europe  II  electric  miLwuys,  and  in  tho 
United  States  about  3  3,  nearly  all  of  which  had  been  built 
within  the  previous  two  yoara.  At  the  end  of  IS87  tho 
nnud>er  in  operation  in  thin  country  bad  iucrcased  to  90, 
and  this  numlier  doubled  within  the  next  ton  roonttw.  So 
rapidly  is  tins  duvulopnienl  UiUing  place  that  to-day  tbora 
aro  72  eloctric  street  niilwayt  in  ubu,  comprising  over  400 
miles  of  lino  and  600  motor  cars.  Sixty-two  more  are 
luidcr  contract  for  building,  white  it  isoetimatod  moretban 
l/M)0  cai-a  are  now  being  c(iaippod  with  the  electric  motor. 
Tho  VVe.it  End  Street  Itjiilway  Company,  of  Koston,  Meat., 
now  tbo  liu-gcst  sti'Out  railway  in  the  world,  is  about  to 
eipiip  itn  entire  extent  of  210  miles  of  track  with  tho 
electric  |)ower,  at  a  cost  for  the  whole  eyatom  of  about-; 
3,000,i)00dols.  From  tho  OKjiorionce  thus  fai'  obtained  on 
this  railway,  it  is  )4lated  that  the  a«loption  of  the  electric 
power  hius  cUccCcd  a  saWng  in  time,  on  nu  nvorago,  of  30 
per  cent.,  as  compared  with  borsc&  The  longest  elootrio 
ruiid  yot  binlt,  tho  To|)oka  Rapid  Transit  Railway,  of 
To|M>.ka,  Kan.,  comprises  14  miles  of  lino  :nid  20  milot  of 
track,  and  was  o|>cnotl  April  .%  I8f!0.  The  power  plant 
compriaoa  five  stoam-boilcrs,  one  engine  uf  600  and  ouo  of 
300  h,p.,  and  five  Thomson-Houston  generators  of  80  h.p, 
each.  Twelve  cars  aro  eii^iippcd  eai-h  with  two  10  fa.ii. 
motors." 


• 


PARIS  EXHIBITION.— III. 


SYSTEMS  OF  ELECTWC  3I0KAI.LIN0. 

There  are  two  sysbGtnx  of  olecti-ic  iii^alting  in  the 
EnglUh  Section  at  the  Vnm  Exhihition,  botli  of  them 
vory  carefully  and  prftcticnlly  worked  out,  one  for 
the  safety  and  certainty  of  railway  aigiialling,  and 
the  other  for  sigtiiUUng  and  i'e]i6ating  orders  to  the  helnriB- 
niaii  and  engineer  mi  board  Kivuni^hipe.  These  are  the 
inventions  respectively  of  Mr.  IIIiuB  A.  Timmis,  of  2,  Groat 
Ooorgo-istreot,  Wcstminator,  and  of  Mr.  .1,  R.  Willis,  that  of 
the  latter  being  tnaniifactiirod  and  exhibited  by  >[eair«. 
Elliott  BroB.,  St.  MartinVlanc,  London. 


El-ECTRIl'    liUPCK 


SlBNAL    SVSTKM 
TlSIMIS. 


or    Mr.  Tllits    A. 


This  exhibit  is  at  the  top  of  t)io  third  avonuc,  in  the 
British  Section,  ojiiiofiite  tho  otiico  of  the  ensiiieer  of  the 
British  Section.  The  cotaploU)  system  of  vloctric  blook 
8ignallin({  for  tmEiiK  is  shown,  with  two  full  size  aomapboroa 
worked  hy  means  o(  Inn^-pull  etciotromagnetji,  one  boing 
for  two-poaition  signala  and  the  otlior  for  three- position 
sienals,  illustEMtin;;  both  systems,  hnth  hoin;;  furnished 
with  incarideHc^nt  eUctric  signal  lamps  ;  ;i1ro  complBtc  set 
of  iiiitti'iiiDents  foroneaif;nal-cabiii,coneistiii};of  "I'>ii'|tiirer  " 
and  *'  PermiU*!,"  block  sii^nal  iiifitrumente,itnd"  t{ci>oatcr  " 
to  indicate  the  muvomonts  of  both  the  Hipial  arm  and 
hunpe;  and  the  neceaaai-y  hatlflTy. 

A  thoroughly  praclical  electric  system  of  railway 
aignalling  may  bo  considered  far  profemblo  to  tho  ordinary 
inechanii:iil  methwl  for  the  fnllowing  reasons:  (1)  In  an 
electric  a^aten>  tho  only  work  done  i»  the  actual  muvomont 
of  tho  signal  arm  al.  tlic  semaphore  itsolf  ;  n-horoiH  in  a 
mechanical  Hyulom  a.  long  train  of  Imrs  and  |)ulley.«  has  to 
be  shifted  by  the  exortion  of  tbo  nignalman  at  every  move- 
moot  of  the  aignul.  (2)  In  tbu  uluct-nc  Eystum  all  the 
intermediate  parU,  being  mechanically  inactive,  can  there- 
fore be  covered  up  m-  placed  undor^miind,nnd  no  lejwir  or 
attention  ia  practically  re<[uti-c<l ;  wbcrcae  in  a  mechanical 
aystem  the  intermedi:ite  parts  are  mnving,  and  are  in 
constant  nood  of  atlentinn  and  rei»air.  (3)  The  ninve- 
mont«  of  the  sij^nal  arm  in  the  electric  sj-etom  arc  direct 
and  certain,  and  those  out  of  siyht  of  the  signalimtn  cati  be, 
and  are,  easily  reixsatad  on  an  indicator  in  the  signalman's 
cabin ;  whereaa  ni  a  mechanicoJ  system  tho  expansion 
of  the  bars,  due  to  variiLtions  of  tcmi>crntiirc,  sometimos 
renders  it  uncertain,  ea|>ecially  in  not  climates,  as  to 
whether  the  signal  haa  moved  properly  or  not.  Compli- 
cated coQipensatoi'H  iire  rixiuiretlt  ^Lud  indication  »n 
a  rej)eater  in  the  signal-cabin  is  not  easy.  (4)  Tho 
ditficulty  with  expansion  makes  a  mochanical  system  not 
luffieistttly  certaiiii  to  work  a  threu-poeition  sij^nat  as  woitld 
often  be  deairahle,  and  although  constant  attempts  have 
been  made  to  construct  such  asystem  mechanicatly,  reliable 
three-position  semaphores  are  not  pntcticublo  from  this 
reaaon ;  whereas  in  an  olectiic  system  thri^aimsitiuns  urc 
aa  oasy  to  obtain  an  two.  (5)  The  olectric  system  has  the 
^reat  advantace,  on  the  score  of  safety,  that  it  is 
impQttibla  to  ]>Iace  the  signalarni  id  "All  ii<;hb"  or  to 
lignl  up  the  green  light  if  it  l»?  datk  until  the  mess:ige 
"Line  clear "  nan  be«ii  received  by  the  signalman  on  hia 
0W71  block  instrument  from  the  next  cabin.  |C)  The  distant 
signals  can  he  worked  atauy  dieUnce.  <7)  The  iKiintpluvcra 
can  be  interlocked  with  tbo  signal  switches  by  means  of  a 
connecting  rod  ;  one  half  of  the  levers  in  a  cabin  can  lhuj»bo 
dotut  away  with,  (S)  The  siynalami  is  mechaiiiciilly 
locked  >%l  "  Danger"  so  tbat  no  weight  of  »nuw  cuiOd  caii«c 
it  to  fall  to  "Caution"  or  "All  right.'"  (0)  Added  to 
this  tho  cost  of  maintenance — incTnding  the  charging; 
of  tho  sccondaiy  batteries  employed  to  work  the 
mugnetii  ami  inxtrumeiitii — with  all  ropaiiti,  works  out 
^^o  not  more  than  half  tho  maintonance  of  tho  mochartical 
^^mtem,  and  at  the  same  Lime  tho  first  coNt  for  supply 
^and  fixiujr  of  the  electric  system  for  Ihe  siime  length  ni 
railway  line  ii  less  than  that  of  ihoonliJiaiy  nyHteni,  aitd  the 
aimal  cabins  may  l)e  only  half  the  ^hv. 

The  obvious  disaiivsntagL-   for  thin  nr  any  new  system  in 
Ihntallold  railwaysiu-e  already  HlUidwith  other  tnatni mentis 
'  mechaniciU  si^jnals,  and  cauiiot  at  once  iindortakc  to 


EXPOSITION    DE   PARlS.-nL 

SYSTKME  DE  SIGNADX  ELECTaiQUES. 

II  y  a  doux  syst^nies  de  signauz  ^lectriqaes  dans  la  aeo- 
tioii  anglaiso  do  I'Expositlon  do  Paris,  leec|uela  sent 
aoignoueemont  6ni8,  et  on  mSme  temps  tr^s-ppatiquos,  I'un 
soit  k  la  -sfiret^  et  h  la  prt-cision  des  Kignaux  de  chemiixa  do 
fur,  Vaiitre  est  adapti^  aux  signaux  el  ft  la  i^ptitition  dea 
ordres  donm:^*  au  timonier  ot  au  m^canicion  sur  lea  bateaux 
h  TOpeur.  Ce  sont  refl|)ectjvement  les  inventions  do  M. 
lUius  A.  Timmis,  No.  2,  Great  George-street,  Woatminator, 
ot  de  M.  J.  K  Willis,  cells  do  ce  dernior  o«t  construite  et 
expoei^o  par  MM.  Elliot  Fr^ree,  St.  2liaitiii's-lsQa,  Lcndrca. 

SvSTftMK   TiMMIK   ItK   SlC.VAliX    El.raTRIQirKS  KT 
r'iNSTItUSIKNTS  DK  Bl-OCK  PK  CllKMINS  DE  FEB, 

Cet  ex]>on<'-  Cat  au  hnut  dc  la  troisl^mc  avenue,  dans  la 
section  britanntqite,  on  face  dn  bureau  rie  riitg^niaur  de  la 
section  britaniiitpio.  Lo  syeti^mo  complet  do  signaux  ^leo- 
triquofi  ^  bloc|uor,  est  oxtmBi'-,  avoc  iloux  si'^maphoros  de 
grandeur  naturolle  miino'iivr«'-a  au  moyen  d 'electro  aimaii is 
d'une  course  allongi'iO,  I'un  s'emploio  jiour  lo*  signaux  i\  doux 
(MMitions,  ot  Tftutrc  pour  lea  signanx  a  troi»  positions, 
d^montrant  les  deux  Hystj^'mes,  I'un  at  I'autre  «^Unt  pourvus 
de  tamper  ^lcctrii|iic4  a  incamlesconco  pour  signaux  ;  auaai 
un  syetL-mc  complut  d'  iuatrumonts  pour  un  seul  guerito 
k  signal,  savoir  un  Enijui'ieur,  ot  un  Permottour,  in- 
struments de  block,  ot  uit  Ri''|>t'-titcur  pour  indiiiuer  lea 
mouvemcnts  do«  s^mapboros  ct  doe  Itunpes ;  ct  la  pile 
ii^cossaii-e. 

On  doitconsid^rar  de  pi'f^fi^ronco,  un  syst^mo  pnttii^ue  de 
signaiuc  clectri'iucs  pour  lo«  chcmiii;  do  for,  au  lieu  de  la 
mi^thode  m<%caiiique  ortlinairc  ]inur  les  raison.^  suivantee  : 
1"  Dans  le  systitme  ^-lerLnipio,  k  soula  rnamL-uvre,  est  le 
mnuvoment  actuel  du  9.'-mapbore ;  tandis  que  dans  le  syat^me 
mixMiniquc  mi  long  encbutncmont  du  triirgles  ot  de  {wuhes 
doit  etre  mamsuvn^  juir  I'cfl'ort  du  sij-nateur  .'i  chaquo  mouve- 
merit  dn  signal,  i"  Dans  lo  systi'me  ^ectriqne,  toutes  les  par- 
ties intcim-Sliairct,  <^tant  m<'uini(iuomcnt  inactive;,  peuvent 
done  ^trc  couvorl^is,  ou  placrcs  sous  tcrro,  et  no doma.ndent  ni 
attention  ni  re|iRratJ.-)ns  ;  an  lieu  ine  dans  le  systeme  m^ca- 
niquc,  les  )Mrtio»  intermudtiiirus  soiit  mtsos  en  mouvemeiit  et 
ont  coiiHtammont  busoind'attontiou  otdo  n^puratiun».  3^  Les 
mouvoments  du  sf^mapbore  dans  Ee  syst^me  gloctrique,  isont 
directs  et  certains,  et  cciix  qui  sont  foia  du  si^naleui-,  sont 
facilumont  rc^pincK,  diinit  la  guoritc  du  sigtiHleur,  sur  un 
indicatour;  au  lieu  que  dans  le  syst^mu  mi^canique,  le 
dilatation  dee  tringles,  due  aux  variations  de  la  temp^'i-atura, 
quclmiofoiH  fviui  iricertain  apijcialament  dans  ks  climate 
chaitds,  de  aavoir  si  le  signal  a  niu  con v enablement  ou  non. 
On  a  beaoin  d'appareils  de  comiienaation,  tsi-n  compliqu^B, 
ct  11  ii'eat  |>as  facile  de  donner  les  indicatioQ3  sur 
till  ri^petitmir  diins  U  cabtne  du  sigualeur.  '1'^  Les 
difflcult<!-s  de  dilatation  rendoiit  lo  s^'stumo  nu^nique  tr^s 
incertain  et  difhcUo  a  manojuvrer  pour  les  sigoaux  k  trois 
positions,  etquoique  des  essais  coiistAiits  aient  i^t<i  fiuts  pour 
construiro  uii  tel  syat^me  mi^caniquo,  les  stiiiLiphores  ft  trois 
positions  na  sont  pas  pratiques  [jour  cette  nLisou-U ;  tan- 
tli»  ipi'im  sysbeine  61ectriqiie  A  trois  positions  s'obtient  aoasi 
factlement  qn'un  Jt  deux.  5^'  Ls  systtrmo  ^tectriquo  est  de 
grand  avaiitage  k  causa  de  aa  sQret4,  parcc  quo  ee  n'osl  pas 
possible  ni  da  mettre  le  semaphore  dans  la  position  d« 
"  voio  libre,"  ni  d'nllumer  la  lampo  verte  pendant  la 
nuit  jusqii'  au  moment  oii  la  de|iuche  "  Voio  libre  "  soit 
ro<;uu  par  la  stgnaleur  au  moyon  de  son  propro  instnimont  de 
block  do  la  gucrite  d'avant  6"  !•<»  nignaux  avanceo  peuvent 
^tre  nmnneuvri!-s  it  toiite  dist^incc.  7''  Les  leviers  de  oommu- 
tAtoim  peuvent  •■tro  onclenchoj!  avoc  let  leviers  de  signaiuc  au 
moyon  do  tfinglos  do  connoxion  ;  de  cette  maniero  on  psut 
so  uiBi)enscr  <lo  la  moitii^  des  leviors  duis  la  cabine.  8"  Le 
sl^maJ>hn^e  est  enclonchi'-  m^caniquemont  dans  la  position 
d'atTi-t,  de  sortc  quo  Ic  imids  d'HUciino  masse  de  noige  ne  le 
(lourTait  iHLs aliaisser.  9''  AjoutcK  Ji  coci  Icefmisd'oiitrotion, 
comprenant  le  chargement  des  piles  socondaires  employes 
pour  man<nuvKr  Ic4  electro -aimants  et  les  instnimonta,  avec 
tonics  los  n'-parntions,  no  moritent  jkis  k  plusdc  la  moitie  de 
I'entretten  du  aystt'-mo  mi^caniquo  ;  et  ».«.  vtil^\w,  \*\o.\»i  \^* 
premier*  ^raw  wwv  ^Qv^r\^\OT  sA  Svn«  \a  vi*^^''*'^  At^^VTi'^ca.'* 
pour  1*  jaKmn  Vootutur  Aft  c\«ivaw  4ft  Vw  wwro^iw^^'^  "•^"«' 


poui 


onliiiar}-  olectromaRnat  will  only  ex«rt  an  aj>i»r«cial)Iy 
Btrong  pull  at  the  (iiakitico  of  it  frjction  of  an  inch,  utitl  to 
tnectunically  move  the  Mgn:il-arm  it  is  necoasary  to  biive  a 
magnet  which  will  exert  a  strong  fori;e  over  iit  least  a 
disUtice  of  two  or  thron  iiicheR.  The  coti^tniction  of  the 
)/infi-pn]]  magnet  in  shown  in  the  iiliutratione.  It  is  formed 
Jn  the  ifhapo  of  a  cylmdcr  with  aa  innei-  hollow  coro  :  the 
t»(tge  of  fh«  »"<<ir  riiijf  forms  om  itoh,  ami  ihc  irner  core 


Pour  le«  tignes  noiivotlcs  ott  projetei^,  Ics  tystvme 
il^lectriquo  ofTro  ii^aEimoins  des  av^antaf>«  ^normo«,  ei  oo  le 
uoiiatmit  di-jA  implement  snr  les  lignee  nouvellea  do  U 
liV'piiblitjwe  Argentine  et  dans  les  colonies. 

M.  Timmiti  i^  ri^us^i  a  reiirli-e  pratiqiio  lo  *j'8tAinA  Alec- 
triquo  i>our  niaiia-uvror  lee  ei^niLiuc  de  cheminB  de  for  i«r 
rintroriiii  lion  de  son /r]cctro-aim:int  n  course  lUlong^  qui 
ert  (li'jii  bien  conim       L'electro-iiJiiiaiit  ordinaire  d<^p]aie 
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forms  the  other  pole  of  the  m&giiet,  the  wire  huiri^  vroiinci 
on  Ujo  BpAcs  between.  Tlio  armutiire  is  of  a  peculiar  (orm, 
like  ft  liii,  thiniioi'  at  jta  edgo  than  in  the  middle  ;  this  lit* 
dovn  over  the  otit«r  ring  and  has  a,  liPojetling  stud  of  iron 
which  ontoniinto  the  hollow  core  of  tha  inner  imlc.  in  tho 
manner  of  x  mlenoid.  The  attraction  of  this  inner  [lole 
upon  tho  Qiud  starts  tht;  action,  and  «nables  the  maznct  t-o 
exert  a  pult  at  the  di^tAnce  of  2A  or  3  inches,  which  is 
stilficieitt  to  easily  niov«  the  aignal-artu.  The  current 
required  for  ihia  nction  ia  five  amperoii,  but  when  the 
signal  bus  been  moved,  and  has  incroly  to  bo  kept  in  jioei- 
tion,  the  current  i»  reduced  hy  lueanx  of  a  suitable  resist- 
ance U>  half  an  ampere.  For  thiH  jmqMwe,  Mr.  Timmia 
prefers  an  incandeacent  lamp  in  the  signul-cikbiti,  which 
tliUB  acts  !LR  iiidii:ator  aa  well  aa  rcsistAnco. 


Doabk  fUcotro-magDiet :  Boaiioii,        KlKlro-aimkat  I>niiblu  :  Sootiuii. 

For  a  atill  longer  pull,  or  for  working;  the  three-imnition 
somaphore,  a  double  niognat  ia  tiKc«l,  the  uoiistructton  of 
wbicn  iR  showti  in  the  aection.  Two  similar  maKnota  are 
anperposed,  the  armature  of  the  top  roagnot  being  con- 
nected by  a  loose  phoaphor-hronie  rwl  witli  tho  lower 
annAtare.  At  first  the  mocond  armature  is  out  of  mn^c,  but 
when  the  top  magnet  iit  worked,  it  moves  the  Hgnakimi  to 
"Caution,"  and  pushes  down  the  buttom  armature  hy  menus 
of  the  rod  to  within  tractive  diat^uce,  whcru  the  accoiij 
mAKnct  can  then  exercise  its  elfect  upon  tho  armature,  and 
cmnplote  the  pull,  moving  the  signal-arm  tu  "  All  right." 
The  pull  in  pounds  of  the  magnet«  is  shown  on  the  diagram, 
wboro  the  curve  A  nipresents  the  pull  of  the  aingle  niagiiet, 
and  the  curve  B  R  the  double  matjnet,  taken  from  actual 
experiments. 

The  equipment  for  each  signal-cabin  consists  of  a  senm 


i: 


une  forU  action  appn'ciablo  seulement  h  la  distance  dc 
quelijiiux  miltimi'-trcs,  et  alio  de  faire  fonctionner  Ic 
!i(''m!i.i)hore  it  faut  avoir  iin  ('•loL'tro^inunt  (pii  dt'ploiera 
unc  furte  action  wu'  une  distance  an  moins  do<-inr|uanto  on 
soixaiitti  millimi-trcft.  t>n  pent  »e  rendrc  comptc  de  la  con- 
struction de  IV-lectro  aimant  ;'i  cmnno  allongi-e  [wr  les  figures 
ci  jointfts.  II  est  constniit  sous  forme  do  cyliiidre  avei;  uri 
ntijau  inlerionr  cruux  :  le  binil  de  I'annoau  cxttricur  lormc 
uii  pile,  et  rfntt'Tteur  firino  I'autre  p^Mc  de  IV-lcctro  aimanl, 
le  til  motaUiiiiie  cat  enroulv  Biir  la  imrtie  intt'Tieure. 
L'ormature  est  d'uiie  tonne  iiarticuiiiro,  commo  un 
couvercle,  pliui  mince  nur  le  bonl  qn'au  milieu  ;  coci 
a'adapta  sur  le  cylindre  exti'Heur,  et  :\  un  bouton 
de  fer  suilliuil  qui  entre  dans  to  trou  du  noyau 
centrale,  apri-s  la  manit-rc  d'un  sob'ttoide.  Lattraction 
da  piile  intilrieur  stir  le  bouton  dt^termine  Vaction,  et 
permet  a  I'^Iectro-aimant  d'exei*cer  iino  force  d'attractJon  i» 
la  distunce  de  cinquanU;  on  Hoixante  millimi-trea,  qo  qui  est 
Kufli»sanle  pour  (airy  functionuer  facilement  le  si'-maphnrc. 
Le  courunt  convenabia  jwur  cutte  action  oat  do  cinq 
amperes,  maia  quand  le  nionvement  du  §r-niapborc  o«t 
compUti;,  et  quil  est  seulement  ni'xesaaire  de  Ic  maintctiir 
dans  sa  position,  le  courunt  est  n'duil  nu  moyen  d'une 
r^istance  convenable  ^  un  demi-ampcro.  Danit  ce  but,  M. 
Timmis  pri^ftrc  une  lam|>e  ft  incandescence  dami  In  cabtne 
du  sii^naleur,  qui  de  cette  manit're  agit  'Onmme  indicateur  et 
corame  resistance  au  meme  temp. 


Long.pnil  EWtro.'magnr-t. 

EliWlrci-BiuMnt  ^  Courw  Allonges. 


ILHIIII} 

Eleetrieal  Iriti'TloeWtiR 


Tour  une  forceM'attractior  plus  forte,  on  iMut  manfeuvrer 
les  8^'maphores  k  trois  positions,  on  se  sen.  d'un  electro- 
aimant  (loubie,  et  dont  un  muntre  la  constmcUon  dans  la 
section.  On  superpose  deux  ^Icctro-aimantfi  somblablea, 
dont  Tarmaturo  do  IVlectroainunt  aup^rieur  est  acnouplt'^  A 
I'armature  inf<'rieure  piir  un  tringlt^  fituen  bronite.  I)'abord 
t'armature  inf.'irieurc  eat  trop  Hoipnoe,  mafs  lorsque  IV-lectrD- 
aimant  isupi'riieiu'  fonctinmio  il  abaiaae  le  si'-maphore  ^  la  jKi 
Bitioiidv  raJcutiasomenietfaitdeftcendrerarinaturBinfi^ricHro 
au  moyen  du  tringle  k  portc^^  do  la  force  d'attmctton  de 
I'^lectro-ainunt  itifi-riour  qui  alors  paut  fonctionuor.  No\w 
donnons  unc  opurc  dcs  atti'actinnsdes  I'lectroaimants  ofi 
U  courbe  A  dGmontrorattraction  d'un  t^Iectro  aimaiit  simple, 
ot  la  courbe  BK  d'un  /itcctro^aimaut  double,  d'aprt^  des 
expc-rionciM  actueltes. 

I.'i'(|uipmeut  de  i;baque  cabine  de  signaleur  consiate  d'un 
8t'-maphare,  pourvu  d'un  ^leetronimant  et  de  denx  limpcsa 
incandesce iiUQ  {deux  ^lectro-nimants  et  troia  lampoa  pour  les 
flignaux  iV  troiit  ]>ositio(u),  la  pile,  le  commutateur  k  levier, 
et  troia  inxtnimctits  de  block,  suvoir:  I'RnquAreur,  le 
I'ermittour,  ot  le  iWpetiteur.  Lea  <leux  premiers  eont 
pourvus do  maniTeltes,  de  contacts  i^lectiiques,  d'indicateurs 
k  disque  portant  les  mots  "  Voiu  libra"  et  "Lijjne 
bloouco,"  i»our  envoyar  les  d^pt'ches  d'une  cabine  a  Tautre. 
Le  l{«Sp«^lileur  ost  pourru  d'un  semaphore  miniature  |ioor 
■  indicjuer  lea  mouvomeiiU  du  vrai  xignal,  ct  conlicnt  aimi 
un  commutateur,  et  un  indit-Atcur  if  disque  pour  «lluin«r 
ot  [>our  tndiquer  I'otat  de  la  lumii-re.  Ia  pile  ae  «icn&.\KMb 
de  20  k  2i  ^l^monte  aw»ttAtt\tea  At  \YWw\criw  'Vwo'se 
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pboro,  Bttetl  with  ma^ct  Hnil  two  iiicandcecent  UmfM  (iwn 
.  magnaU  xnc)  three  hnipn  far  a  thn;e-i>0!iition  signal),  the 
[battery,  a    signn.!  -  switch,    Aiid    three    iiistnimoiiU,   tho 
"Knqiuror,"tho  "  Pormittcr."  and  the  "  Repoator."    The 
first  two  are  furnished  with   handleui,  rioctric  contactfi,  and 
^vith  dn>])  iniliaiitArs  bearins  Iho  words  "hino  clear,"  and 
'Lino  buKlKKl,"  for  tolegn^ng  between  cabin  »nd  cithiii. 
The  Repeater  in  [ui'nisheil  with  a  miniature  t«nniit]ihorc-aj'm 
to  indicate  the  movements  uf  the  i«;d  sigiuil,  ami  iilm)  coii- 
tains  a  switch  and  ibop  jndiciitor  to  light  uiid  indicate  the 
lamp   signals.     The  lKitt«i-y  consiftts  of  20  t-o   2-i   E.P.S. 
•ecomlary  cells,  the  «inie  hatteiy.  of  course,   lioiiix  siiflft- 
cicni  to  work  halfndoxcn  or   more  oiguals  from  one  cabin. 
The  instruments,  BTritchon,   magnelA,   and   Inmpa  are  con- 
nected as  shown  on  th«  diagram  of  the  system. 
'I'he  prociMS  uf  sigtiAlliiif;  ix  lu  follows  : 
The  BigTialmaa  :it   A  sees  a  train  coming ;    bis   line  itt 
blocked.  He  rings  E — the  cabin  on  the  next  Wock  in  front; 
B  puts  his  iiietrumeiit  to  "  Line  clear''  (which,  however,  it 
is  impossible  for  him  t<i  do  until   the  previous  train  has 
jd  ard   re1eaao<l    hia   awitch):    B's   signal    dro[M    the 
ndicator  "  Line  clear  "  on  A'«  inslniment,  and  nt  the  same 
time  make«  tontact, ao  that  a  currctit  can  flow  to  As  aigrial 
%witch.     A  than  movus  hia  Higiial  switch,  which  sends  the 
main  ctirrent  into  mngnet,  and  pulls  over  the  semnphore. 
iOn  the  Bemauhore-ai m  ie  a  mercury   sivitcJi,  with  two 
jniiectious,  vrhich  make  contact  when  the  signal-arma  ih 
^di^wn  down  to  "Caution"  or  "Danger,"  and  allows  a 
current  to  flow   to  the   lieiieuter,  moving  its  arm  in  a 


Storage  Comiuiiy  ;  naturellcTuent  la  meme  pile  auffiae  poor 
f.iiie  fonctionncr  unc  dcmi-doucaiiic  de  aignaux  ou  de  plus, 
d'line  seidc  guei-ito.  Lea  instruments  do  block,  les  commu- 
tateurs,  Ics  electro  aimants.ot  les  lampos  sont  mine«  en  com- 
mimieution,  do  la  maniJ^re  indiqn^'e  sur  le  diagiiuame  do 
ityaU'me. 

L'op<-ration  dc  signaler  ne  fait  de  la  manii-re  «iiivant«  : 
Ias  vignalciir  A  A  voit  venir  an  train ;  *a  ligno  cat 
bloqii^c.  II  Bonne  A  la  cabinodc  B  rut  laseetion  en  avint; 
B  met  fton  irintruinont  A  "  Voio  Hbro"  (cc|)Cinlant  ccci  cat 
impo8J*ibla  ju»(ju'  A  ue  que  lo  train  prC-cL-dcut  noil  jhuwi';  et 
ail  (it'S^ag^  800  commutatour) ;  lo  si^rul  do  B  fait  descondre 
rindicalciU'  "  Voie  libi^e  "  aiir  I'inetrumont  de  A,  ot  en 
inSme  tempi!  laisKC  {uuwer  tin  courant  au  commiltateur  h 
levier  de  A-  Alora  A  fait  rlescentlre  son  comnmtateiir 
U  levier,  ce  qui  eiivoio  Ic  courant  princi|>al  dans 
iuloctroaimiiut,  et  fait  fonclionner  le  st-raaphoro. 
Siir  le  »euji-i,|)boro  il  v  a  nil  contact  h  mercuro,  avcc 
deux  coniiexiona,  qui  pouvent  M  noettre  en  coiitict 
lursiitie  lo  8i-maphore  dcswnd  k  la  imaition  de  "  Ealcn- 
tisaemenL"  ou  dc  "  Danger  "  et  laifttie  jKLiser  un  courant  aa 
Kepetitoiir  ce  qui  met  on  mouvomont  le  jwtit  bras  conven- 
abloirientaii  si'raaphore,  de  fa^on  que  lo  sigiialeur  pout  «e 
rendrc  compio  de  la  niarclie  dii  si-niaphm^o.  Comme  lo 
courant  eiitior  n'oBt  paw  iicc«fleairo  pour  mainteiiir  le  signal 
en  iwsition,  lo  commulatoiir  a  levier  sc  rctourne  a  ano  but^o 
aprt>s  ctrc  dcgag^?  dc  hi  main  et  fait  entrcr  dana  le  circuit  unc 
resistance,  on  lampo  ii  incandescoiicc,  afin  de  dimisuer  le  con- 
iiint.  Alore  le  train  arrive,  ct  en  touchant  nne  p^dale  pr*8  de 
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Diigrun  of  Pnll  or  Signal  Uagnsta. 
Eptne  dcs  Altrootionv  ilrx  Elmlrn-airaaBbi  de*  Sifiiaiu. 


similar  ^f'ay,  so  that  tbe  ngDalnun   A  knows  his  signal  is 

working  correctly.     Aa  the  whole  cun'ont  i^  not  roquireil 

to  hold  the  sif^nul  in  iM>sition,   thu    HiL;[ial-:) witch    is   so 

amingcd   as   to   fly   back   to   a   atop   wliori  rcloii£cd,  iind 

switch   a   reaistancc    ni*   olectrie    lamp    into    the    circuit. 

Tha    train    now    comcsi    by,    and,   touching   on   a   pe^lal 

nour    the  sit;nal-liox,  liroaka  the  circuit  to  tho  magtiut, 

which  u  hoidinp  down  the  semaphore,  and  the  counter- 

u-oigfat    on    the    semaphore   throws   the   signal    back    to 

fdauger.     Tlii^t  is  also  toncatod  on  the  "Repeater"  inalru- 

IWt  in  the  cabin   by  the  morcur\'  contacts  un  the  sema- 

'phore-anu.      Tho  operation    of   breaking  eireuiL  can   bo 

'•rranged  to  l>o  performed  by  the  aignalman  himself  preas- 

ing  a  ontton  aa  the  tntin  pitsse^  if  desired,  aa  many  railway 

companies  prefer  the  signalman  to  ha%L'  full  control  over 

I  his  signaJa.    The  train  is  now  on  the  tine  between  the  two 

rcahins,  A  and  R     A'a  inslrument  shows  "  line  blocked," 

|,and  while  this  remains  his  signal-switch  can   be   moved 

about  OS  much  as  he  pleases,  but  the  current  is  cut  otT,  and 

th«  siKuals  cajinot  now  be  worked  until  the  train   has 

paasca  the  next  cabin  and  B  again  sends  a  message  "line 

clear."    This  connects  A's  switch  witli  his  Imttery,  ami  all 

^.goes  on  u  before. 

T1)e  method  of  electrically  interlocking  the  Tnrioue 
aignola,  which  are  worked  from  the  aama  cabin,  is  shown 
in  principle  on  the  diagram  of  a  junction.  The  circuit  of 
■one  siifnal  magnet  is  led  through  the  other  Bignal  switch,  and 
the  conLict*  arc  so  arranued,  as  shown,  that  when  one  signal 
is  worked  it  breaks  the  circuit  of  the  other  signal,  bo  that 
iio  Mccideai  ol  allowing  both  aignala  to  be  Uowu  i«  poaaible. 


la  cabine,intiCrrompt  le  circuit  de  I'l'lectm-iumant,  qui  rctient 
lo  Bf'tranphora,  ot  le  contropoida  sur  le  af'mnphore  rejotte  le 
i>igiml  W  danger.  Ccci  est  aussi  rC'jn^ti:  sur  lo  ll^piititcur, 
dans  lu  cabini^,  an  >noyon  dcs  contacts  do  morcure,  sur  lo 
st^'maphore.  L'ojt^' ration  d'interrnmjtrc  le  circuit  tioiit  elre 
arrangi'-e  de  uani^ro  ^  <'tre  faite  par  le  aignalcur  luimi^me 
uu  moyen  d'lin  poiiesoir  Iors<)iio  le  train  poaso,  ai  on  le 
desire,  comme  beaucouii  de  comjtagnies  de  chemina  de  far 
jirt^fiTont  que  lo  signaiour  ait  le  contrJ'>lo  coraplet  de  ses 
ei^nuux.  Lo  train  ent  muintoiiajit  but  la  lignc  entre  tea 
dcux  cabiues,  A  et  B.  L'insttnmcnt  dc  A  indiifuo  "  Ligue 
bluqiu'c"  et  [wndaiit  que  ceci  ii  lieu,  il  peut  mouvoir 
le  commutateiu'  ft  levier  aulaiit  qu'il  lo  desire,  mais  le 
courant  est  inlerrompu,  ct  lea  sigriaux  no  |>cuvont  plus  cti-e 
niaii(t.>uvi'L-8  jnsuu'JL  ce  que  le  train  ait  tiasstj  la  cabine 
d'avant,  ct  que  B  onvoie  la  d<5pOche  "  Voie  libre."  Ceci 
met  en  communication  lo  commutateur  de  A  arec  sa  pile, 
et  tout  marchc  comme  aupai*avant. 

La  methoie  d'cnclcncheracnt  ulectrique  dea  diff^renu 
eigiiaux,  qui  se  manixiivrent  do  la  miime  cabine.  est  d^mon- 
trt^e  en  princiE>e  sur  le  diagnimmo  d'unc  jouction.  Le  circuit 
d'lin  signal  <^lectro-aimaiit  eat  conduit  ii  I'autre  eommuta- 
tcur  i^  levier  «t  lea  contact*  aont  arrang('ij  do  raa«ii>re  que 
lorsfpt'on  manonivro  un  aignal,  il  interrompt  le  circuit  de 
I'autre  signal  de  soite  qn'il  ii'y  a  paf  d'accidenl  possible,  en 
pcrmcttant  deux  signaux  do  montrer  "  Voie  libre." 

I'cndant  k  nuit  les  signaux  so  font  au  moyen  de  bunpet^ 
le  si-maphore  ^tant  poiinriid'un  contact  qui  pemiel  de  Caire 
pas.i«r  le  courant  dans  la  lamiio  rougo  uu  Ui  hunpo  verle 
tuivant  aa  position.     La  Icntitle  de  la  laiitcrne  eet  color^  et 
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At  night  the  signaling  is  dori«  by  the  lam|is,  tho  eonia.- 
phoro-arm  baviiif;  ii  coiiract  to  ahunt  the  cniront  into  the 
r«I  or  tho  Kixicn  lamp,  acconJirif;  Ui  iUt  |iiKitiuii,  Tho  Iciifi 
of  tho  luritci'ti  is  rolmirefl.  and  the  luU'iiiikigti  of  the  iwb  r>f 
electric  hphta  is  a  dwihlc  oii« ;  firstlv,  the  light  is 
su-onger,  for  the  candle  [lawor  of  tlie  lam|>  itaolf 
U  KTBiilor  than  Ihn  oil  l,ini|i»,  anJ  lina  not  to 
pc)tetut«  run  thicknesses  of  {•lass  ;  unj,  GecQiully,  th« 
trouble  with  clcjinin^  mul  movini!  tho  hwvy  "spectacles" 
i«  also  ilis-imiiswl  witii.  Thp  si^iinliiiun  lij;hts  the  liiiiii«s 
Jmni  his  ciihin  hy  a  Fiiritch  in  the  "Itt'ikL'aUir"  iriKtnitiKnit, 
The  iK'tion  of  lightiiiii  tho  hm|)a  ami  indicating  whflUior 
thoy  are  in  or  out  is  tiroiight  alioiit  as  follows ;  t)ti  the 
swiu-hhamllc  is  a  tlisc,  with  tho  wonla  "lamp  in."  An 
oponin<;  in  the  r«|)eiit«r  hIiowb  ngiially  iliiring  tho  liay- 
ti?ne  a  <tro|>  indicntor  disc  with  the  wi>nU  "laDijj  out."  At 
ni^ht,  w-hoTi  the  lamiKs  are  li;^htc(l,  tin;  (lii*c;  "lamp  in," 
heing  rifjidly  fastoneil  lo  the  ftwiuh-liiimllo,  is  iurnwl  down 
by  tho  movement,  and  c'omos  down  f"-hin-f  the  disc  "lamp 
out,"  Bo^ideB  tho  contact  to  tho  lamp  on  the  awil^h- 
liaiidlc,  th«i'e  is  uIho  a  conLint  to  an  electric  bull  on  the 
re|KKit,cr,  Thia  rinj;s  for  an  iimtniit  ns  the  laiii|)  is  tumod 
on  ;  but  111  the  lamp  fiiciiit  ia  a  small  aolcaoid  which  ilnvwB 
down  a  siaatl  iron  care.  This  imn  core  i:*  connected  hy  a 
cord  to  the  at>ovo  morilioned  disc  "])imp  out,"  which  it 
drawB  11)1  from  l>efore  the  ilisc  "Um|>iti,''  hut  ready  to 
fall  again  if  the  cui-ix;nt  to  tho  liimp  la  hi-okcn.  Tho  circuit 
to  the  hell  is  ako  made  tn  [»a&s  through  a  cunt;)ct  nn  the 
shank  of  this  dine,  and  the  action  of  the  solenoid  irhcn  tho 
Liin|>  is  lighted  in.  therufori',  to  reveal  tho  diac  "Iaiii|i  in  " 
and  to  break  the  Iwll  circuit.  If  tho  lamp  liappciiB  to  go 
out  from  any  isiiRD,  the  disr- "lamp  out'  fall«,  contact  to 
the  bell  ia  made,  and  tho  bell  rin;^  continuously,  informing 
the  8i};:iialniiiri  that  hi.t  hiiuji  iHoiit. 

The  whole  Kysleiu,  ag  will  be  seen,  ia  very  eompletolv 
and  iiigoniously  worked  out  in  all  it«  cletaih,  beini;  i[uicl{ 
and  certain  in  lu  octinn,  thoix>ii^'hIy  inlurkKke*!  iiitd  sife 
guanlrd  with  indicating  :ippar,>tn»,  and  Iciving  littlo  fur 
the  Kignalmiin  to  uxurciso  hU  judRmcTit  niHm,  while  it  ia 
Oa»y  for  him  to  undorNtiind  and  marn^e.  Wo  undonttanil 
that  tho  system  is  being  t^keu  up  by  Mvssits.  Duttoii  and 
Co.,  signal  apparatus  tnakvm,  of  Worcester,  Kiigland,  Lo 
manufacture  audajvply  to  railway  working. 


In  the  accompanying  illustration,  says  tho  StrreC  StaiiiLwj 
Jmtmaf,  ts  shown  Blair  and  BlickenstlcrWa  (Chicago)  system 


ravautago  do  so  aorvir  do  lumtore  ^lectrifjuo  est  double  : 
d'aherd  la  lumiore  )ui-nit-me  e«t  phie  forte,  caj-  la  force 
InmitiQiLie  de  la  lamjio  o«t  phm  t;nu)do  tjue  d.aTiH  los  lampea 
a  huilu,  vt  n'a  oiih  a  ix-nt'-Uer  ilonx  ('inisseunt  de  verre ;  ob 
dcuJcii'niuui'L'nt.  retnliuirra^  do  tes  nottoyot,  Bt  de  inaii(vuvT«r 
les  loiiiiU  i^cran^  a  veri'ea  coloru-a.  he  sigualeur  allumo 
k-4  |j)in]ie4  de  eia  cabinc  a.11  moyon  d'lin  commnt^tmir  dans 
riimiruniont  rujiytit«ur.  L'aotiun  d'allniuor  Ilm  lantjice  el 
d'indii|ucr  si  oiles  soient  I'-teinUtsou  alluni<'OS  bo  fftit  do  la 
ni;tiii<-ro  nuiviinto :  m\v  hi  manivulle  du  commntatcnr  il  y 
a  nil  iliBi^uii,  avec  lo  mot  "  AIIubk'-c.''  I'no  onvortnre 
danq  lo  ivtK'titoiir  in<li<{uc  ordinal rcnicnt  [wnitant  le 
jour  un  diAipie  indicateur  avec  lo  mot  "  Etoititc." 
I'eiidaiit  la  inut,  lorri'jue  lex  lanijwf  aont  alhim('te)i,  le 
dimple  "Alhiini'c,"  nui  est  fortemont  attach i- ft  la  mani- 
vello  du  comwntatour.  e?t  abaissi-  par  lo  monvcmcnt  ct 
descend  ilcrrirrc  Ic  disiiuc-  "Kteiiito."  En  nutra  du  contact 
avec  la  lam|ie  siir  la  manivalle  rlu  commutatenr,  il  y  a 
!iU65i  uii  conbicL  avc<;  line  aonncttiO  •'■leotrifiue  sur  lo 
ri'pi'-titour.  ('cllo-nt  soiiiic  daiia  I'insUiut  dc  I'l'clairago  de 
la  lamgic  ;  maiit  ilans  le  circuit  do  la  lam|tQ  il  y  a  un  |)etit 
4olcnoide  (pii  nhaiMc  un  jietit  noyan  de  for.  Ca  noyau  do 
for  oflt  ajiiAtt'T  ail  tnoycn  dune  cordo  an  diaqiie  ci-douUli 
*■  Ktoinio"i|iril  faitmniiter  an  dcssusdudis4|U(!  "  Allumi-e,"! 
iiiaia  pn't  a  retomI>Qr  si  lo  counint  do  la  lampo  est  inter- 
n>mpa  Ou  fait  auMi  jnmifcr  lo  cii-ciiil  de  hi  aoaiiette  \)nr 
un  coiituct  sur  la  ti|;e  do  cv  di»>|U0,  et  I'action  du  solonoido 
lorB(|iiH  la  lampo  out  alluimto  ost  p:ir  snita  de  montror  lo 
diRcpic  "  Alliim*^,"  el  d'intorrompi-c  le  circuitdo  la  sonnette. 
I>iinrt  le  ca^  ou  la  lampo  aVlvi^ne  \)iir  uiio  caime  (juelcomjUOi 
lo  diiiijiiu  "Kuiinie"  tomlie,  le  contact  avec  la  soniiolte  se 
fait,  ct  la  BoniKittu  Bonne  conalammont,  et  fait  savoir  &n 
liigiialoiu*  t|UO  lia  lampe  est  li-tcinte. 

CDinnie  on  le  voit.  le  syslV-me  cntif^r  ent  tri-»-complet, 
ot  tMiigin!-  dans  toils  Iuh  il<!-tKils :  il  est  prompt  et 
ceilain  dans  son  a<'tion,  ontiiromont  enctenchi.'!  et  sauvegardj 
avec  un  ap[hireil  indicateur,  et  lais!»c  pen  aii  signaU 
sur  ipioi  exercar  «jii  juj;ement ;  [wndant  iiue  cost  facile 
pour  lui  do  cwmpi-cnurc  ol  d'agir.  Noua  avoiw  lieu  de 
crniro  ipio  Ic  HyatrmQ  est  on  train  dutro  fubriquf-  par 
Ma-^niciirx  l>iition  et  C'ie.,  conxtrucLeurs  d'apparoila  & 
sijjnaiix,  de  WorccBtei',  iVogloterrc,  afin  dV-tre  appli<)U^  aiix 
chcmins  itc  for. 


TRANSMISSION. 


Blair  uid  BUckmadMler'ii  SystMn  for  Eltelric  KalU-ay. 

tot  olectric  nilways,  a  recently  putented  method  of  traiw- 
nitting  current  from  a  stationary  gctiorator,  /,  toacar 
motor,  N,  without  employing  an  overhead  wire  or  conduit 
conductor.  The  motive  or  propelling  current  when  (Mssed 
through  iho  car  motor  isaj>orinanent  current  while  the  car 
is  noviug.  ltd  circuit  is  aliown  by  the  dott«d  liniw  in  the 
cuL^  ^Contact  with  the  moving  car,  whereby  tho  motive 


airrent  is  condiictoil  to  tho  car  motor,  is  ma/lc  by  first  start- 
ing a  temiK>rary  cun'ent  through  each  helix  nr  9.olonoid  eoil 
(B)  M  the  ear  advuncci!:,  which  by  thu  principle  of  "aKial 
motion,"  imliicud  by  electro- ma};notiHm,  raises  the  moroahle 
core  1),  it  is  claimal,  till  it  toncboithe  Hut  coiiduotor  bar 
placed  longitudinally  under  the  car.  Tho  initial  or  starting 
current,  iheruforo,  i^  tumponuy,  and  ilA  cii'cuit  in  iihowii  by 
tho  lino  i)f  doshus.  Tho  gonural  idea  of  this  Hystem  is  to 
have  constant  contact  with  a  buned  insulated  wire  conductor 
by  making  a  trolley  or  tnivollor  out  of  the  car  itiiotf.  In 
oitcratiun,  when  each  i>in  boittl  H  id  dcprotised  (either  by  the 
tread  of  the  car  wheel  or  |ircM'4ure  from  a  fifth  wheel)  it 
brings  the  springa  F  and  O  together  at  A,  completing  a  cir- 
cuit for  tho  initial  ciuront,  vin. ,  from  the  main  ounduclor 
wire  \,  through  the  coil  D,  to  tho  return  imiin  A',  (or  the 
ground  for  return,  as  in  teloi^Tiphing,  otc.  The  initial 
current  flows  only  whan  and  ntiilo  each  pindicod  is  down  ; 
it  is,  thBicforo.  but  temporarily  in  action,  its  purjioM  being 
merely  to  lirst  reiso  each  forwai-il  core  beCoro  the  car  eon- 
dnctor-Wr  Icavw  the  rcarwar.1  core  "contact."  But  tho 
instant  tho  initial  current  flows  it  oloctro-magncli^'es,  and 
(by  oleetro  magnetic  attraction)  also  raisefl  the  move.ible 
■oft  iron  core  D ;  and  thon  the  core,  by  virtue  of  itd  im]KLrt«d 
miguctitmt  in  turn  Attmcta  the  soft  iron  piece  E,  purposely 
plucvdon  the  end  of  the  springe,  and  druws  the  spring  over 
till  ill  uontuct  with  the  core  U  (at  its  lowait  end)  ;  and  that 
complete*  ■*  circuit  for  the  motive  current,  vii.,  from  the 
main  conductor  wire  A.  thiviigh  the  core  B,  the  sjiring  c, 
cure  L),  eir  conductor.bar  L  and  motor  N,  etc. ;  back 
through  an  opjwBitA  Gorru|)ondin({  path  ur  du^Ueait, 
mochaiiisui. 
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TO    C0RRB8P0RDEHTS. 

AU  Sigf4l  BescTXtd.  Sccrciana  and  Managers  of  Companies 
an  inmtat  to  fumiish  noiia  oj  Mertitigs,  Issuf  of  New 
Shara,  JitsfaUatkins,  Qmtracia,  and  any  in/ermaiion 
wwtuied  with  Electr\«xl  Kngintenns,  vthkh  may  bt 
intiresting  to  cntr  rtaders.  Invmlora  an  informed  that 
xns  account  of  their  tnoenJtofU!  submitted  to  us  vrUi 
nt^m  our  b<^  cotmdtrtUwa. 

Ail  eotjimunieatvms  intended  for  the  Kdilor  shaidd  be  addressed 
C.  H.  W.  Bi(JOs.  ISQ.140,  Scdialmry  Ctmt,  Fl«t  Strr^l 
Londcn,  Ji.C.  Aftmymous  emnmmicoHnt  will  twt  be 
noticed. 


TO    ADVERTESBBB. 

AdKftitamenti  tJumld  le  ttddrfsstd  to  t/ie  Fvlli^ier,  JS9JiO, 
Saiixhury  Court,  Fleet  Sired,  B.C.,  and  ihould  reach  him 
not  later  than  itoan  of  Thundat/.  Special  TflmtB  f&r 
a  terie«  ftin  If  arranged  on  applieation. 

"SITUATIONS  VACANT"  and  "WANT  PLACES"  AdTertlie- 
m«nti  will  be  churned  ot  THRBB  WORDS  for  OKE  PENHY, 
wllh  a.  MINIMUM  charge  of  SIXPBHCE. 

TO    SUBSCRIBERS. 
"Thk  Electiucal  Enginchr"  can  be  had,  by  Ordrr,  from 
any  Newsaifail  in  Ttnrm  trr  Ctfwatri/,  and  al  tlte  varunu 
BaHway  Statimu ;   or  it   can,  if  prefened,  be  sapplied 
dirtd  from  the  Office,  ofi  the follomtig  terms.- — 


V  niuutba' 

0  muiittu 

IS  ntouUli. 

..       Cl.  (mI. 

13«.  Od. 

Within  llie  Po4t«l  Union    M.     fld.       . 

..      SB.  8d.       . 

17».  M. 

Ik.  8J.       . 

I9l  6d. 

(Past  Free,  P&f4blc  is  Advuioe.) 

Cke^ies,  Pod  OfjUe  and  Pontal  Orders  *or  Stdneriptiims 
and  Adreriitemenlx,  should  bt  made  fat/able  to 
C.  II.  W,  Blooe,  139-140,  Sali^my  Court,  Fleet 
Street,  JUmdoa,  and  be  tfotied  "  i/nion  Book." 


I 


BOUND    V0LUHE8. 

Vii*.  1.,  II.,  and  HI.,  tieu'  itria,  (i/"TiiBBLBcrRi(-ALEM)i- 
KHMtt "  art  note  ready,  aitd  ectii  6e  had  bouttd  in  bhte  tloih, 
0iit  lett^rtd,  priet  8*.  Sd.  Snk»erib«r»  can  hait  Ui^if  otoit  tupiea 
bottnd  for  Si.  Gd.,  or  mven  for  bittdmy  cmi  bt  obtained,  price  Si. 


IMPORTANT  NOTICE. 


W«  man  oM*iMw«Uv/oUoir  the  Irml  iff  wir  Av\*rieaH  Conten- 
parariee,  eifteiaUil  ttA«H  they  pcint  <fiU  a  Mn-ioeMe  ttxty.  IKey 
WIT  not  bitckttvnt  in  ajAinff  tluir  frittuit  ti  ilu  all  then  can  for  the 

Iieilfare  of  the  paper.  Ife  aA  our  fneniit  to  rtmejniier  iu.  No 
jraper  ihut  we  Jbttno  ettr  r^xuei  8tib»eritMn  or  Adrtrlietrv.  ^or 
do  wc;  in  fael.  we  invite  th*m,  l>rlireiiuj  that  Uiry  inU  gtt  f\di 
^P*<ff*i»^  t^piM  4iftMg pajm-  te4U  he  *«nt  m  reyuett. 


THE  BEGINNING  OF  THE  END. 

It  f^eenis  that  the  proverbial  long  Unc  is  to  have 
nil  ending,  and  the  first  city  of  the  world  is  to  be 
permitted  to  liave  the  ck'ctnc1i(^ht  upon  a  acalo  suited 
to  test  the  value  of  the  h'ght  in  cverj'  particular. 
Major  Marindin  hehl  his  "court"  and  issued  his 
report  at  the  instance  of  the  lioard  of  Trade,  immedi- 
ately upon  which  a  model  pruviaioiial  order  was 
issued,  ftod  the  business  of  getting  parliamentary 
sanction  was  humed  on  apace.  On  Wednesday  the 
beginning  of  the  end  appeared,  in  that  the  Select 
Coinniitte-e  of  the  TTouse  of  Lords,  presided  over  by 
the  Earl  of  Liujerick,  decided  to  confirm  the  order 
of  the  London  Electric  Supply  Corporation  for  the 
lighting  of  &  large  part  of  South  and  West  London. 
The  prelim  ill  aricB  wc  have  referred  to  and  many 
others  have  had  to  be  gone  throTigh  before  a  legal 
statiuj  could  be  obtained.  Tu  these  days,  when 
everybody  tights  for  hie  own  band,  when  it  is  all 
take  and  no  give,  doubtless  it  is  best  to  have  some- 
uno  in  authority  over  you,  us  must  be  the  case  when 
commercial  transactions  are  carried  out  under 
legalised  rules  and  regulations.  But  it  must  be 
acknowledged  that,  whilst  legislation  may  be  beue- 
Iiciftl  iu  some  directions,  commcrcia!  success  will 
not  be  assured  becaufie  the  operation  is  a  legal  one. 
The  KucccKH  we  require  is  u  conmiercial  one.  The 
people  who  invest  their  money  ought  to  he  pretty 
certain  of  getting  a  fair  rate  of  interest  on  their 
investment,  and  when  they  are  so  assured  the 
capital  necessary  for  fresh  undertakings  will  soon  bo 
forthcoming. 

There  is  one  phase  of  electric  lighting  which  has 
not,  so  far  as  we  know,  been  adequately  discussed, 
and  it  is  of  the  greatost  importance  that  the  investing 
public  shuuld  understand  the  exact  position  of  atlairs. 
Let  u3  take  a  conci:ete  example  in  order  to  explain 
more  clearly.  Suppose  a  town  or  district  is  to  be 
Ughted.  The  matter  can  be  lookod  at  from  two 
standpoints,  and  the  designs  of  central  station  and 
mains  be  made  accordingly.  There  is  the  immediate 
lighting  iu  prospect,  which  can,  as  a  rolo,  only  bo 
partial.  There  is  also  the  probable  extension  of  the 
lightings  and  thin  should  ccmtcmplute  tbc  whole  of 
the  artilicial  lighting  of  the  district.  If  a  local  com- 
pany is  to  be  formed,  its  cajutal  should  be  sufticieut 
to  provide  for  the  requirements  of  the  latter  case, 
and  not  bo  promoted  or  floated  with  the  partial 
requireraeuts  only  provided  for.  We  are  inclined  to 
tbink  that  when  provision  only  is  made  for  imme- 
diate wants,  the  expenditure  is  always  in  the  long 
run  far  greater  than  is  absolutely  necessary.  Pro- 
moters, as  a  rule,  do  not  believe  in  too  small  a  capital, 
but  we  wish  distinctly  to  separate  company  forming 
into  two  classes — thu  Grtt  where  the  lining  the 
pockets  ol  the  promoters  is  the  first  and  the  last 
thought  of  the  cute  gentlemen  who  take  the  initia- 
tive ;  the  other  the  case  where  promoters  get  nothiof 


the  sole  idea  beiug  tbe  formalioo  of  a  company  for 
carrying  out  work  that  piomisea  to  be  satisfactorily 
reman erative  to  those  who  invest  their  inoiiies.  If 
mventars  are  satisfied  that  all  is  fair  and  Hquare,  that 

^ptbe  company  is  not  intended  as  a  game  of  itpeculn- 
tion  on  the  Stock  ICxch&tige,  neither  a  large  uor  a 
small  capital  will  be  criticised  advt-rsely.  From 
this  and  similar  reasoning  we  should  prefer,  as  we 
say,  to  state  at  once  tbe  probable  total  altiiiiately 
required,  to  issue  share  capital  to  this  amount,  and 
to  call  up  only  that  portion  of  the  capital  wimttid  for 
immediate  payments.  If  a  total  of  five  hundred 
thousand  was  estimated  as  being  required,  though 
immediate  use  could  only  be  made  of  fifty  thou- 
sand, nothing  is  more  easy  than  to  call  up  only  two 
shillings  in  the  poimd,  the  balance  being  called  an 

B  required.  Wo  bavo  said  that  work  done  piecemeal 
bsbion — that  is.  only  to  provide  for  tbe  exigencies  of 
tbe  moment — is  more  costly  in  tbe  long  rmi,  and  this 
should  be  well  drummed  home,     A  very  large  pro- 

Bportion  of  the  expense  of  installation  work  is  m 
connection  with  the  mains.     If  these  are  laid  with  a 

■  view  of  the  ultimate  supply,  the  cost  ia  out  of  tijl  pro- 
portion to  the  returns  that  may  be  expected  from 
the  immediate  supply,  and  yet  we  believe  that  they 
should  he  laid  with  the  maximum  rather  than  the 
mijumum  in  \-icw.  The  gas  companies  do  not  liesi- 
tate  to  put  down  mains  in  a  new  district  culculutud 
to  supply  the  future  requirements  rather  than  tbe 
present,  and  they  arejustiOedby  results.  Tbe  taking 

I  up  of  mains  found  to  be  too  small  and  the  laying 
down  of  larger  mains,  is  a  hand-to-mouth  business 
"that  should  be  avoided.  The  promoters  of  com- 
panies of  a  speculative  character,  as  a  rule,  base 
their  estimates  upon  any  syi^tem  Umt  suits  their 
purpose  best,  generally  making  the  capital  cxpeudi- 
turc  too  small   ami  the  return  too  lar^e.    Wb«n, 

i therefore,  some  attempt  is  made  to  do  actual  work 
the  funds  at  command  are  too  low  to  enable  the 
management  to  provide  for  the  future,  and  ofttimus 
indeed  they  have  to  starve  the  present.  Such  a 
system  brings  about  di-^aster,  as  cheapnoss  h^re  iiiid 
cheapness  there  means  a  break  do'wn  as  soon  as  the 
actual  wear  and  tear  of  operations  commence. 
Another  and  a  muob  more  difllcult  matter  to 
arrange  is  the  charge  to  the  user.  The  maximum 
may  be  legaliiiml,  but  this  is  simply  a  point  past 
which  a  charge  must  not  go.  The  great  question  to 
be  soLved  is  how  much  below  the  maximum  will  it 
be  safe  to  go,  in  order  in  the  first  place  to  pay  a 
dividend,  and  in  the  second  place  to  attract 
castomers.  Neeidless  to  say,  the  lower  the  price  the 
greater  the  number  of  customers  attracted,  and  it  may 
be  advantageous  to  base  the  charge  upon  an  output 
far  in  excess  of  that  wanted  at  the  starting  of  the 
work.  \Vhetber  it  is  better  to  have  a  few  customers 
at  a  high  rate  and  diminish  the  rate  as  ci]tit(}mnrs 
come  on,  or  whether  it  is  better  to  taku  the  bull  by 


the  horns,  risk  a  first  loss,  put  the  prioo  low,  and 
obtain  a  greater  number  of  customers,  must  be  left 
to  tbe  directorate  of  individual  companies  to  settle. 
There  are  one  or  two  conspicuous  questions  upon 
which  the  technical  press  should  be  coneistent  and 
clear — at  least,  that  portion  of  it  not  under  the 
control  of  conipany-mongeri* — amongst  which  might 
be  mentioned  the  absolute  certainty  that  electric 
lighting  can  be  satisfactorily  carried  out  when  the 
work  is  properly  done;  that,  willy  niUy,  such  light- 
ing is  in  direct  antagonism  with  gas  interests,  and 
ttutliing  is  to  be  gained  by  pretending  the  contrary ; 
that  under  proper  nmnagemenfi  the  public  may 
safely  invest  in  this  work  with  a  good  prospect  of 
getting  a  fair,  conRtant,  and  increasing  return  for 
their  investment. 


THE  BIRMINGHAH  ELECTRICAL  EXHIBITION. 


The  Birmingham  Klectrical  aiid  Industrial  Exhiliitton 
at  Bitigley  Hull  waa  opened  on  Thui'sday,  the  1st  insL,  hy 
l^idy  Etuiidulpb  Chitrchill,  in  the  presence  el  a  numerous 
;issGmblugQ  of  the  leading  [juoplu  of  Birminghum  Bingley 
Hall  i*  u  vast  eiicloe&d  S|>iico  off  Broad-Htreot.  BirminghAm, 
uftcn  iiaud  for  cattle  Nhowo  mid  aomctimes  for  e\hiljitiort«, 
and  last  ymtr  was  filloil  with  :iri  enthusiastic  miisx  of  some 
20,000  peoplo  to  listen  to  Mr.  CiliwJstone.  This  largo  area, 
though  not,  of  conrae,  able  to  coiui>ele  with  the  com- 
bineu  open  air  and  gallery  e>hiV)itJons  we  have  grown 
uccustomud  to,  at  South  Kciisingtun,  Maiiuheet^r,  and 
Ciliia^nw,  y«t  contains  a  vory  Urge  number  of  ioterest- 
i[ig  exhibits,  lu  well  nii  &n  anuexed  nutchinery  hall 
lilt  uiio  side,  niul  a  nnntcr  garden  laid  out  for  pro- 
menading and  rcfrcebmenta  oti  tbo  other  side.  Koutid 
the  gallery  iif  the  winter  ganlon  it  aiicciincin  overhead 
telpher  line  for  pas-seiiK^rs  is  Iieing  fixed  by  the  United 
Electrical  Kngiuoepinc  (.^ompniiy,  This  i*  rot  y«t  in  work- 
ing order  ;  thu  steel  i;ablc  on  which  the  railway  is  to 
run — a  kind  of  elcclrical  switchback — is  in  niaco,  and  aotne 
t)i  ihe  c-arririjjes  are  ready,  and  itia  expected  to  be  in  work- 
ing urdur  thi^  week.  This  line  wilt,  no  doubt,  \tSoni  3.11 
intiiiitc umoimt  uf  aimisciucnt  to  the  (vonderiiig  midtitudDti, 
and  may  l)«  expected  hIho  tu  du  .1  greatdeal  in  familiarising 
persons  with  the  ]>osBihilitiea  of  overhead  local  jxissenger 
trafBc  in  towns  in  a()cauJ  situations,  such  as  feedera  to  rail- 
way stationB,  and  for  other  \i$e»,  and  in  special  emergericiea. 

The  intention  at  first  broatheil  was  to  have  an  entirely 
vlcutrical  exhibition,  but  however  desirable  this  mar  have 
been  from  utu-  {Kiitit  of  view,  the  financial  element  had  bo 
he  thought  uf,  und  it  was  cousiderod  better  to  include  the 
local  intiiiBtrial  dejMirtment,  and  throw  in  a  dash  of  curioai- 
lius.  .\  gucjd  deal  »(  the  haxaar  olemont  haa  \\m  found  its 
way  in  as  iiMial,  hut  the  electrical  department  practically 
comprises  about  half  the  exhibition.  No  .ttt«uipt  has 
been  ni.'ide,  except  in  the  casa  of  the  mAcbiiiory,  to 
mass  or  group  the  electrical  oxbihit^  together,  an<l 
they  two  iiractiuully  scattered  all  over  the  exhibttioti; 
but  it  will  l>o  found  that  nurly  all  the  best  known  firm^i 
and  compaiiira  arc  exhibiting,  and  the  rostilt  can  hardly 
fail  to  give  viititors  a  pi^actical  acquaintance  with  all  tho 
latest  dev«lopmont«  of  tho  applications  of  electrical  science. 
It  haa  been  remarked  that  at  tho  0])eni»g  a  good  deal  wm 
yet  left  to  be  done,  but  it  should  be  stated  that  the  origin  d 
(into  fixed  for  the  opeaiag  was  August  IS,  and  it  was  only 
a  few  weeks  ugo  that  it  waa  decided  to  open  on  August  1, 
sn  as  to  include  the  Bank  Holidaiy.  Tho  enginoera  to  the 
Exhibition  Committee  are  Meatrs.  Fowler  and  Lancaster, 
Albert  Works,  Birmingham,  who  haT«  di*plftycd  untiring 
energy  in  laying  out  the  exhibition  and  getting  the 
maouitiery  iu  order.  The  lighting  of  tho  hall  is  throughout 
electrical,  and  all  tbe  moving  machinery  is  supplied  by 
electric  motore.  Part  of  the  lighting  is  done  by  tho 
engineers,    Messrs.     Fowler    and    Vj»^u>ifu<nv    vi»\'Mt  '■^sa 


Thomaon-HouBtoii  iirc  aystcm, and  other  lighliiig  isdoiiotj' 
tba  variviiA  fiiiriR  «xliibitiD};  tbeir  eystema. 

The  iiJc:i  uf  giving  a  realistic  repi'dieiiUl.ioii  of  a  ccnil- 
mitio  iritli  iill  the  actiul  iicceasoiies  cuuu,  titbg,  tools,  etc, 
is  a  good  one  an<i  hae  been  carried  out  l)y  the  committee's 
engineers  in  coiijiinctioii  with  Mr.  Fuggo,  engineer  to  llie 
Earl  of  Slimwsbiiry,  who  has  kindly  lent  tho  materials. 
The  sensation  oHhe  actual  descent  of  amine  is  procUu-od  inn 
novel  and  ingenious  wiiy,  first  by  the  ii»e  uf  a  Blackniaii's 
nil  pr«|)«lier,  which  creatoa  a  fltrong  dratii^ht  ii[iK'urdH  \r.isi 
tho  cogo  ;  aiul,  sefoiLiIly,  tho  cage,  which  deacomis  for  sumo 
few  feet,  then  comes  nearly  to  rest,  while  the  walU.  piLiittetl 
as  a  rollijij;  puiioiiiina,  rise  tt[i  and  give  the  uppeaiiiiico  of 
voiitiiiuei]  ituMPunt.  Thu  <^uge  is  iK'tiiuU'd  liy  a  Crotnpton's 
tQOt«r,  fitted  with  vronn  curing  ninl  chitiii. 

Another  novel  fcatnre,  which  ii  ono  uf  ^ciit  popuUiity 
ill  the  exhibition,  is  tho  Auiorican  shooting  jwylo,  in 
which  |iiuteboard  rabbite,  rata,  swam  and  diiuks,  hxe<l  on 
eridloM  revolving  Wnds,  arenindolo  run  or  swim  this  way 
and  that  a«  moving  marks  (or  shuolirig.  Thd  mcchatiiam 
is  worked  by  a  i  h.|p.  ImmiBch  motor  off  a  100-volt  circnit 
running  at  KOO  revoliitions  a  minute  witlj  worm  ^Oiiriii^, 
the  hands  goiii^  at  20  revolutions  a.  uiiiuite.  A  larj^c  org:in 
is  fixed  uci'OBs  the  further  end  of  the  hall  with  a  gallery, 
driven,  of  course,  by  a  motor  )  and  a  band  is  in  attcndaiuo 
and  concei*ts  are  given  every  day,  so  that  it  is  seen  that 
tho  iilumoiils  ol  A  jionuiar  resort  are  iirovidcd. 

The  machinery  is  in  a  soparate  hall  at  the  right  hand  of 
the  main  hidt.  Tlie  steaui  i>owor  i4  fitmittheil  Iiy  tvro 
Oaltuvray  boilei-s  catnible  of  working  np  to  .tOO  h.p.  at 
lOOIb.  of  steam.  The  engine  jKiwor  comprises  ono 
Armingtoti  and  Sims  hiKh-s[)eo«l  engine  of  MO  n.p,  actual, 
by  Greenwood  and  Batley,  Leeds  ;  a  coiiipoiind  sbttionary 
ongino  of  80  h.ji.  actiud,  by  RuHton,  Proctor,  and  t"o. ; 
A  commniid  cngiiio  of  ^0  h.p.  by  Itolray  and  Co.,  and  two 
other  nit;h-s|ic(Hl  engines  by  the  same  fimi,  of  their  Iwlcst 
pattoni  for  elocrtrio  light  ilrivinj;,  one  beiiij;  r(mi|>oiu»d. 
The  Anglo-American  Bnifih  Ci>mi>any  aUo  h;ivo  n  vorlicid 
[taworth  engine  iitbhc  main  hall  on  tlioir  stand. 

(M  the  lif^htii^;  iL'«(ilf  two  novnl  cxhihittare  thoRo  of  \fr 
A.  A.  CloUUtcm,  of  Midill(wl»ortiUf;h,  who  shows  a  Scrip* 
lighting  system,  an<i  ^Icssra.  Crncst  Scott  luid  Co.,  L'loso 
\\orks,  \ewca»Ue-on>Tyao(whichfirmitwillbc  rcraombcrcd 
that  Mr,  W.  C  Mountain,  of  the  Gillchcr  ('ompaiiy,  h:\.t 
lately  joined),  who  exhibit  for  ibo  lirst  time  thuir  now  typo 
of  dynamo. 

Mr.  (^Idfitnn  has  been  working  on  the  iterios  system 
of  distribnitioD  for  some  time  in  the  North  of  En|j;;lAnd, 
and  is  huro  showing  a  syGLom  of  combined  public  and 
private  lighting  oij  a  single  wire,  comprising  eight  Bniah 
arc  lamps  and  dynamos,  '2'i  Iternstein  sericA  iticandoacont 
himiiB,  and  also  '2'>  upecial  .teriesincundeitcenLLiminoEbisowii 

tiatent«d  <leeigti,  having  a  smLdl  spring  ciit-ont  insiile  the 
lulb  itself,  ivhii'b  are  boiug  made  by  the  K<liHun  and  Swan 
Company  for  him.  Series  switchca,  cut-outs,  and  regula- 
tors makin^^  the  comjtlete  series  syttteui  are  ahu  shown. 
The  success  achieved  by  Mr.  tioldston  in  the  stuju^liness  and 
brilliaDcy  of  the  Brush  arc  lamps  is  very  noticeable,  ami 
must  bo  a  cause  of  satisfaction  to  the  Brush  ComiKtny.  It 
u  obtained  by  a  combination  of  carefnl  luJjustment  of  the 
himpfl,  und  the  electrical  regtitation  of  both  origiiio 
and  dynamo.  A  sc|)iarato  Etoltoy  high-stxied  engine, 
of  10  b.iiT  drives  a  Brush  1 S  -  light  dynamo  by 
means  of  link  lielting,  supplied  by  'hdlis  and  Co.,  of 
OUwgow.  Tho  engine  is  provided  with  Richar<l8on'« 
electrical  govcnior,  consisting  oi  two  solenoids  acting  direct, 
upon  tho  stearavatve,  and  a  further  ni.igriet  acts  as  com- 
plete cut-off  in  ease  of  breftkaj5e  of  circuit,  thn  centnfngal 
governor  Iwing  done  away  with  entirely.  Tho  ordinary 
Brush  carbon  regulator  as  shunt  on  the  Iield-magncts  is 
supplemented  with  an  apparatiLs  having  a  balancod  magnet 
armature  and  capable  of  cither  cutting  in  a  second  reiniorc- 
ing  coil  on  tho  magnet  of  thu  carbon  regulator,  or  of  inaeH- 
ing  a  third  coil,  which  is  wound  in  oppositioji  to  the 
nagnel'^oil  of  the  regulator  and  reduces  its  pull.  A 
apecial  feature  of  Mi'.  Goldston's  system  is  bis  patent 
series  switch,  by  which  a  loop  in  the  series  circuit  can  be 
cut  in  or  out  without  sparking,  and,  at  the  same  time,  by 
an  ingenious  arrangement  a  solenoid  cut-out  is  put  into 
cjivuiir  wtiich  short^ircuits  the  loop  should  anything  jjo 


wruni;  in  that  part  of  tfafldividt  vftlioatintorforin^witll  th9 
rest  of  the  lum|>is.  In  theMri«priTat«ligfating  of  houses,  ho 
proiwses  to  put  one  of  these  as  a  main  switch  STid  cut<>iit 
in  every  house.  Tho  iucandt'scont  ]am)is  n«ed  are  10- 
ampere  lamps,  and  only  a  few  volts  each  differcnee  of 
potential. 

Messrs.  Erntuit  Scott  and  Oo.'s  dynamn  has  four  jroles 
dispo8<«l  diamond-wiso,  with  a  disc  arraivturo  running 
between  protoctinj;  pole  pieces.  Althonjrh  a  foiirpolo 
machiito,  by  muans  of  cro»)  connections  it  has  only  two 
brushes,  and  thasa  are  arranged  so  as  to  be  very  eMily 
jiljni^tiiblu,  and  are  til  a  good  distance  away  fmm  the 
armature  to  allow  of  manipulation.  tScott'i*  |Kitent  (riclion- 
IcHB  moUil  is  used  for  the  Wu'ings.  The  ni:u;hine  exhibited 
is  for  2."'0  ]am[>8  of  1 6  c.p.  at  65  volt*.  On  tho  prcacnl 
circuit  there  ai-eeix  arc  tamps  of  3,000  c.p.  in  iiandlel.  a  &-h.p. 
motor  and  several  incandoseont  hi.mps,  taking  nltOKCther 
l.'iO  kmperes.  The  machine  ninsveryaWadily,  and  without 
the  least  Ktiurking.  A  special  belling  by  I  [obblotbwaibo 
Bros.,  of  HiiddersrteKI,  is  used,  made  in  two  thicknesses, 
leather  inside  for  woar,  and  woven  cotton  ouwide  to  take 
the  strain,  riveted  together  over  tho  whole  Hiirlaco.  Messrs. 
Eriiutit  iScutt  are  also  showing  launch  engines  on  their 
aejxirate  stan<l,  and  a  ma.i;netic  ecpunitor,  with  magnets 
levuiving  o\er  two  (jai-allel  tjelto,  which  earn*  forward  the 
material  after  sejjaTatioii  intu  two  tubs  or  roccptaclofi. 

BeaideH  the  dynamoe  sitiiplieil  to  the  exhibition  engi- 
neer (which  will  be  out  of  the  comiictilinn  for  awanU), 
MessiTt,  Lairij:,  Wharton,  and  I>own,  it  is  uaderstiiod,  will 
run  a  Thomson -I  loiislon  circnit  of  their  own.  Ilic  rianol 
Engineering  Company  are  showing  eight  of  their  "  Alpha" 
arc  lamjtH,  Macipiairo's  |hftt«nt,  with  clvcttomotor  feed, 
which  we  illnxtrateil  some  little  while  ago.  The  Anglo- 
Amiiricaii  Brush  Oorpontioii  thoni-ielves  are  not  exhibiting 
Bni&h  cnntinituaa-currcnt  Lam|)s  or  dynamoi*  in  working, 
leaving  these  to  Mr.  (loliUton,  Init  ihcy  am  showing  a 
:t'i-kilowatt  Moi-dey  alternator,  by  which  thoy  will  run 
idturiutc  current  arc  lamjm  Uvkiiig  I  I'S  amperes  mch.  The 
|H>tcntial  will  bo  rcdiicod  by  means  of  transftirwen  from 
'2,000  Tolt^i  to  100  in  the  nsnal  way,  and  ouch  lamp  will  bo 
funiished  with  an  "  irapednnco  coil,"  which  will  further 
reduce  the  potential  to  abuul  10  vnlts.  Thcav  lam|»  aro 
Brush  lamjts  inoilified  on  the  soliiioids  tor  uso  with 
all.eniaLo  currents.  A  Victoria  -tOO-light  incandes 
cent  machine  will  bo  shown,  which  may  possibly 
be  run  by  another  of  tho  Mui-dey  albcrnators  work- 
ing Ski  an  altemato^urrunt  motor.  Messrs.  OiT)rapton 
and  Co.  have  ono  of  their  tiBital  dynaraog,  which  drivas 
»cvcnil  of  the  eloclric  motors  for  the  working  inachinory. 
Messrs.  Laurence,  l*:u'is  and  Scutt  have  Iwo  o(  their  com- 
[uct  and  well -e rigi  11(3 or ed  dvnamos,  and  Mossi'f.  Klwotl 
I*ii[ker  are  •howinj,'  two  of  tlioir  well-known  machines. 

This  latter  lirm  nsve  also  two  other  dynniD'w  running  in 
cormoution  with  Mubsi-s.  Crossley  Bros."  stand  i<.  '_''to  gas- 
eiigineti,  one,  a  5  unit  machino,  with  a  &  h.p.  gas-engine, 
charge.^ '27  Kiwell  rarkor  .iminnilators  used  tor  supplyit^ 
light  in  the  refreshment-rooms,  and  the  other,  a  3-umt 
machine,  with  a  I  horse  vertical  Otto,  drives  ."iO  lights  for 
Messrs.  Crosaloy's  own  stand  with  very  brilliatit  effect. 
Messrs.  F.I well- Parker  also  show  two  secondary  generalon 
and  a  plating  dynamo  at  their  stand. 

Mctisi-s.  Laurence,  I'aris,  and  Scott  have  also  a  separata 
stind  on  which  they  show  a  tiny  engine  and  dynamo  on  a 
single  l>aso  for  20  l.i.m|i8  of  l(i  c.p.,  also  tho  application  of 
motors  to  fans,  pumps,  lathes,  and  an  ISin.  circuhir  saw, 
and  a  numlicr  of  automatic  magnetic  cutouts.  Mesers 
Croropton  will  show  a  ai»ecimGn  of  their  electric  travel- 
ling cnine  similar  to  that  recently  ilescribed  by  us  as  at 
work  at  Messrs.  lierrmaini's  wood  yai'ds,  Limehouae,aiid 
of  which  several  others  have  been    ordered   for  various 

E laces  since  then.  The  ElectricaJ  Power  Storage  Ccmpany 
live  a  stand  showing  specimoas  of  all  their  typ^  of  90COO- 
dary  batterioe  for  central  stalion  work  and  for  general 
lighting,  for  tram  work,  ahiplighting,  ti-action,  vehicles. 
boats,  and  for  surgical  purposes ;  they  also  show  ewitcb- 
boanls  for  stonigc  cells,  with  ammot«v,  cut-outs  and  bell 
alarms,  hydrometers,  and  specimens  of  all  the  usnal  necet- 
sary  apparatus  for  use  with  accumulatoi'S. 

Messrs.  Immisch  show  several  types  of  electric  motors  — 
a  2-h.p.  mining  motor,  a   i-h-p.   motor  driving  a  anuU 


etoctrophting  dynamo  nn  ono  of  the  «tAlls,  tram  motor 
Trith  "Crypto"  vuriablo  ^^euriii^,  and  luimch  motora, 
Numerous  pbobograpba  are  ulsn  shown  nf  tlie  v.-)rioiia 
el«ctric  luuiu'hes  now  on  the  Thiimeii ;  of  the  SiiitnitV  iloj^- 
c»rt,  and  of  a  new  oloctriv  vehitlo  just  made,  liko  a  three- 
vhuolcd  (loKcurt,  the  (rout  wheel  (nr  xttjcriiig.  The 
Thomsoii- Houston  Company  have  a  nlaiid  nt  which  tbiiy 
have  their  urc  machine  for  inspection.  Tho  Thomson  wcld- 
iiij;  iDiichincirt  ii!k«  thijrB,l«  he  ibnwn  in  working, and  should 
prove  spptiiillyattRictivfiin  the  town  of  hardware.  Photo 
graphs  of  tne  Thoini5on-Iioniit»ii  overhead  coi>duct'>r 
electric  nLilwii}'s  in  Amcn'ca  give  a  rery  goo*l  idea  of  the 
pmgrenK  this  company  has  made  in  electric  traction  lit  that 
oomitry.  Measrs.  !>hip|K!y  Wrtw.  fihow  a  number  of 
C  ifc  C.  motors,  and  sjnucitDOua  of  the  Woodward  fitorage 
battery.  Some  interesting  historical  exhibits  ai'e  also 
promiBetl. 

One  of  the  most  strikiiiK  exhibits  is  shown  by  the  Eilison- 
Smii  Coinpoiuy.wbo  have  a  very  handsome  sLtnd  filled  and 
mounted  with  incandesccnl  lamiis  of  nil  sorts  and  i^izea. 
The  stand  w  crowned,  as  it  wore,  with  rows  of  the  ordinary 
16'e.p.  lamjin  Diocti[i};in  n  point,  aurmoiintod  in  tJic  r«nlrc 
by  a  1,000-c.p.  hirap  containing  two  .'lOO-c.p.  fdaments  in 
parallel.  Lamps  of  200  and  .100  c|>.  are  fixed  at  each 
corner,  aixl  all  those  are  cooncctod  in  circuit  for  lighting. 
The  slanil  iUolf  contaioB  lamps  for  all  pnrpoitefi  and  of  all 
sizes  mado  by  the  company,  (fifiposwl  in  an  artistic  manner 
and  many  being  coloured  fur  effect.  A  novelty,  ahown  in 
an  exhibition  henj.  wu  boUcve,  for  the  first  lime,  i»  thu 
focus  incandescent  lump  for  kntornH  and  nimilar  purposes, 
in  whicb  the  lilament  of  a  r>0-c|>.  lamp  is  closely  curloil  in 
a  flat  sjiiral  to  get  a  very  compact  and  intense  field  of  light. 
This  form  vran,  we  believe,  the  idea  of  l*i".  FlorainKi  '"I'l  "^ 
exce«dingly  ueefnl  for  lantern  piir[>o«CA.  Tho  liklieon  and 
Swan  Company  also  shmv  several  instruments,  Fleming  and 
G-imingham's  vo1tuiQl«rM  and  aminetor-i  of  delicate  adjnst- 
meut,,  with  batanceil  solenoid.'!,  aljfo  standard  resistances, 
and  their  new  "  tumbler  "  nnitch. 

Sir  I>.  Biilomona  hiLf  a  aclf-cnntiiined  glaas  cane  in  whith 
id  his  autuiuatic  apparatus  for  electrical  regulation  and 
diatribntion  by  means  of  accumulators.  Tho  •p[iamtii8  is 
for  200  to  .100  lights  at  a  pressure  of  100  volta,  and  is 
similar  to  that  ho  han  bad  in  use  now  for  Rome  year)  at  liiq 
reeideDce  and  workshops  at  Broumhill,  Tunbridi;o  Wclk. 
It  is  arranged  to  render  an  inrtuIUtian  with  storage  cells 
entirely  automatic  and  self  governing,  keeping  thccharijin^ 
current  constant  hy  means  of  .^djuatahIe  reaiittanco.«,  and 
the  pressure  on  the  lanijis  conat^mt  by  inseition  of  counter 
K  M.F.  A  small  motor  working  olV  the  accnmubitors  moves 
tbe  contacts  by  moans  of  worm  goai-ing  and  bolt.*,  ihroiv- 
inp  or  out  the  various  reaiatancos  ius  the  current  vurica  in 
cl^rvo  or  the  pressure  varies  in  dischurKO. 

Of  eleetrivul  fiuiiigv  aomo  good  shows  ara  made.  The 
Acme  Ktectric  Works  havo  tnimeroils  examples  of  Cock 
bum's  €iit  outa  and  nwitcbefl.  A  ilutible-pole  bigh-tcnsian 
switch  with  long  break  is  here  shown  for  the  first  time,  and 
is  ft  (piod  pieco  of  work  ;  low-tension  double-pole  smtahee 
of  solid  construction  are  also  Hhowii,  and  thoy  have  a  large 
stock  of  coloured  and  f:uicy  glass  artixtically  disposed.  A 
Itoyce's  dynamo,  shown  by  the  Acrao  C'omjKiny,  is  driven 
from  tho  next  stand  by  Messrs.  Dick,  Koir,  and  Co. 'a 
"Griffin"  giiA-engino.  Me-ssrs.  Fowler  and  Lancaster  show 
a  lai^e  variety  of  cbinu  fittings  lis  u|iiiliod  lu  incsindescunt 
lighting,  switches,  roeos,  lamp  sockets,  wall  sockets, 
iuid  cutronts;  amongst  the  Utter  category  firivolaa' 
pjitciits  with  moveable  fuse  blocks,  is  noticeable. 
They  also  show  electric  light  bmcTcets  and  artistic  fittincB. 
The  SwintoD-Cox-^Valkcr  magneto  bell  ia  also  exhibited  oy 
Menrs.  Fowler  and  Lancaster.  Metutrs.  Wooclbouse  and 
Bawton  have  a  mass  of  electrical  fittings  of  varioiu  kinds, 
and  tliey  are  showing  a  number  of  hiatoncalty  intorosttng 
telegraphic  instrumcnte.  Tbo  General  Kloctric  Company, 
of  London  and  Manchester  (Binsw.anger  and  Co.),  show 
fitUngs,  switches,  and  general  olectricAl  apparatus,  and 
make  also  a  special  point  of  domcBtic  boating  armngcmcnts, 
coffee  boilers,  curling  tong  heaters,  cigar  b'ghteni.  and  other 
applications.  Measrs.  Appleton,  Rurbey,  and  Williamson 
have  a  very  important  exhibition  of  their  main  switches  for 
Urge  curreitta,  Tbeae  have  very  well-furniabod  double 
contacts  of  solid  slotted  copper  and  double  handles  making 


fi  most  convenient  main  switch  for  central  station  works. 
Double  anil  s-iii;;lc  pole  <)nick  break  switches  of  tbe  same 
type,  but  smaller,  are  etpwlly  satisfactory  for  ordinary 
work,  and  this  exhibition  of  them  should  result  in  their 
cxtenaive  adoption. 

Of  electric  applications  to  house  funiishing,  Mr,  Julius 
.Sax  shows  numerous  example.^:  bells,  calls,  indicators,  and 
burglar  alarms  &tt«d  to  doors  and  windows  are  a  source 
of  great  interest  to  rioitors.  ICIcctric  wator  gauges  to  indi- 
cate tbo  heif^ht  of  water  on  diHlant  reservoirs  .ire  shown  ; 
ivatchmeuM  combined  tell-tale  clocks,  indicators,  and  safety 
alarms  for  use  in  warehouses  and  factories ;  electric  indi- 
cators for  fitting  in  cnbs  and  carriages,  and  giving  directions 
to  8to]i,  Ro  left,  right,  or  speak  to  rider,  are  other  interest- 
ing applications.  Mr.  SdX  bos  also  fitted  a  complete  system 
of  firc-alarniH  over  tbe  exhibition,  and  exbibita  a  complete 
system  of  lirc-alann  Iwlls  ai;  ntlopted  by  the  Metrojiolitan 
iire  Itrigado. 

Meturs.  May  field  show  their  oight^plate  Wimshurst 
induction  machine.  .\n  exloneive  oxhihit  of  minen'  and 
domestic  electric  lamps  'nnlb  primary  batteries  i^  shown  by 
Mes.srs.  T.  Coad  and  Co.,  of  Sobostjnaro ;  a  speciality  of 
the  mining  lamps  being  the  lui'angement  of  compressed 
air  to  make  the  electrical  coutAct,  by  which,  if  any 
accident  ha|)|iened,  tho  air  csca]>c8,  and  the  circuit  is 
broken.  Hpe^iial  forms  of  facetted  lenses  am  nsed 
to  throw  the  light  in  the  direction  recpured.  Messrs. 
ilohn  Davis  and  Son,  Derby,  also  show  mining  aptxurutus, 
toriwHo  ex^ilmlers,  and  other  inslrnmcnts.  Kxbibtts  of  arc 
ciirlinnx  are  Mhown  by  Lacombe  and  Co.,  of  Wustmirister, 
and  Uhas.  Mullor,  of  Bra'lfonl,  who  shows  the  carbons  of 
Schmclzcr,  of  Niircinl»crg.  The  hitter  also  exhibits  the 
animetent  and  voltmoterR  of  Scbiickert,  of  Nuremlnrg. 
Conrad  Coiini«lty,  also  of  Nuremberg,  has  a  fine  show  of 
arc  carlmns. 

A  prominent  exhibit  ia  that  of  a  Wtiteheaif  tori)edo, 
lent  by  the  Admiralty,  who  also  send  specimens  of  their 
^luld  tolegraph  instnimcnte  and  utuctric  light  littln^s. 

Talepbonu  matters  find  two  inii>orbint  exhibitom.  The 
Niitionul  Telephone  Company  have  littetl  up  a  complete 
centiul  exchange  in  a  very  pi-etliEyturnishrd  I^)OIU,  with 
art  curtidns  and  llowers,  showing  the  working  of  iheir 
sy-itera,  and  havo  jirovidod  a  room  where  long-disti»nce  con- 
nection is  made  to  Bradford,  where  visitors  can  listen  to 
concerts  from  tbo  town.  Examples  are  shown  of  the  auto- 
matic central  exchange,  used  for  halfa-doxen  subscribers 
in  outlying  districts,  and  tbo  coin-feod  iip[Kiratii8  for 
enabling  non-sulincribor))  to  ring  up  tbe  (.elephone  for  3d. 
or  Gd-.  for  use  in  public  buildings,  or  at  street  corners,  is  also 
shown.  The  other  exhibit  is  that  of  Measrs.  Bullor,  .lob- 
son,  and  Co.,  of  ti«con  street,  \V,C.,  who  show  a  regular 
tolophone  wire  colloiting  (ixtuie  for  roofs,  such  as  can  be 
seen  ovor  exchanges  in  towns.  Tho  exhibit  shows  a  repre- 
sentation of  the  roofs  of  two  houses  Httei)  with  satldlcs, 
postM,  brAces,  etc.,  and  fitted  up  with  a  host  of  insulators,  at 
would  be  the  case  in  a  reality,  but  consisting  hero  of  sjiod- 
raons  of  all  tbo  various  tn:ikos  of  insulators  which  this  lirm 
iDanufactiuv, 

In  cables,  we  find  a  very  fine  exhibit  by  Messrs.  W.  T. 
Glover  and  Co.,  showing  telegrapli,  tolcjihono,  and  electric 
light  cablce,  dmms  of  cable  as  sent  out  in  actual  use,  coils 
of  flexible  wire  of  all  Idnila  and  for  all  nsea  in  eloctrioily, 
ATcssrs.  Fowler  show  the  Tatham  high  insulation  cable. 
Messrs.  Henley's  and  Messr*.  Callender  are  also  to  the 
front  vntb  their  products  in  this  direction, 

The  re-illy  ingenioiui,  and  probably  very  useful,  cloctn'c 
weighing  machine  of  Measrs.  W.  and  T.  Avery  and  Co. 
(Snolgrove's  patent)  finds  a  pLtce  hero,  and  is  an  exhibit  of 
great  interest  to  many  visitors,  and  there  necms  little  doiibc 
but  that  this  invention  bids  fair  for  exUnsivo  introduction. 
•Snolgrove's  slow-striking  electric  bell  is  another  novelty 
which  Messrs,  Avery  introduce,  and  is  one  that  ia  sure  to 
be  popular  for  bouses  and  offices,  instead  of  the  ordinary 
vibrating  or  tbe  single-stroke  bells.  Chomicals,  especially 
nickel  and  ita  compounds,  are  shown  by  Mewrs.  tleiUT 
Wiggins  and  Co.,  of  .Smethwiek,  and  Messrs.  Philip  Hams 
and  Co.  also  show  chemicals. 

An  extremely  interesting  exhibit  from  the  hittorieal 
point  of  view  is  a  magneto-tnadune  nude  by  Uessn.  Thoe. 
Prime  and  iivm  in  184-1,  since  praaentad  h\  thai&  tn  >W 
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Corporation  of  Kirminglmiii,  hy  vrhum  ii  14  tunu  ux.\ii\iitvl. 
It  waji«oiistni«t(Nl  imm<KlintcIy  tifter  Faraday's  coI«br»tcd 
axporirocntB,  amlwat  specially  risiborl  by  hitn.  It  is  stated 
to  M  the  timt  moj^Rto  ni.ichiiie  thiLt  ever  <lo]>oHiteil  Ko\A, 
silver,  or  copper,  And  is  tbo  commercial  forcruntiet-  of  the 
prosoitt  (lyiiaino.  For  Birniiii^ham,  thomforo,  is  dainiad 
the  honour,  not  only  of  ititrodiiring  el6Ctri>|>latingf  which 

Evovf.  «o  iwcfiil  ill  tho  hanlwiiro  Imdes,  hut  nUo  of  the 
onoiir   of   lirst   adopting    Fara<la.y'a   groat   discovery   of 
'obtaining  electricity  from  magnetiitm. 

One  of  tho  sriGcinl  fentiires  of  the  exhibition,  na  nireuly 
mcnlioDfxI,  is  tfao  supply  of  powor  by  electric  motore,  and 
many  staiula  show  processoa  in  working  order  driven  by 
thi«  moaOB.  M(»«rsi.  Turner  and  Co.,  of  Ulolje  pointed  pen 
fame,  show  the  processcB  of  pen  manufacture.  Mr.  A.  W. 
Ahrahnm,  of  29,  Kdglinstoii-fltre«t,  gloriea  in  being  the  first 
of  hit  trade  to  apply  olettric  jKuver  to  the  nianuf«ctnre  of 
briir-root  and  meerschaum  pipes.  Mr.  Joe.  Phillip?,  of 
CardiCr,  &boM-H  tho  itpiilication  of  a  C.  &  C.  motor 
to  glaa!)  -  cutting.  Messrs.  W.  Canning  und  Co,, 
Great  Hiimpton  -  street,  and  Mr.  K.  Crnikshank, 
Camdon-strcct,  Itirminirliatn,  drive  their  electro- plating 
dynamos.  Mr.  .Tameti  Upton,  Baskcixille  Printing  Works, 
n»  a  printing  machine  hy   motor  power,  and   Mr.    ft. 


Iliriiii^^jhjui,  »>bu  were  selected  by  the  Fxecutive  Com- 
mittee from  amongst  a  number  of  competitors  an  havlni! 
flubmitterl  the  most  taat'efut  novelty.  The  reverse  side  will 
bear  thu  inscription  "  Awoixled  to^  etc,  and  the  inner  parts 
will  lio  ennmelletl. 

Ediaon  is  expected  to  \'i5it  the  Birmingham  Electrical 
Exhibition  before  the  end  of  August,  ami  preparations  will 
dauhttes!^  bi<  made  to  give  him  a  most  enthii^iafitie  reception. 


THE  ELECTRIC  LIGHT  AT  A  CIRCUS. 

IIY  S.   F.  WALKEIl. 

[The  scHsoit  for  evening  indoor  entertainments  is  rapidly 
coming  round,  and  we  have  thought  it  would  ho  interest- 
ing to  many  caterers  to  know  that  electricity  has  been 
satisfactorily  applied  to  temporarily  lighting  so  ditfioUt  a 
place  ii£  a  circuH.  Mr.  Walker  has  kindly  fuTDiehed  us 
with  the  following  information  relating  to  his  successful 
work  ot  Cardiff.     Kii.  A".  K.] 

When  the  writer  was  asked  to  tender  for  lighting  the 
pantomime  at  the  Cardiff  Circus,  and  was  told  the  con- 
ditions under  which  the  lights  were  to  he  arranged,  he  by 
mi  moans  liked  the  job. 
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tClarko,  V««oy -street,  Birmingham,  hiM  a  double-action 
f  power  |)ross  run  in  the  same  way.  Other  applicationa  of 
electric  driving  will  be  made,  ami  the  ability  to  fiee  these 
motom  in  actual  work  day  aftnr  day  at  this  exhibition  can^ 
not  but  bo  a  greitt  incentive  to  tho  far  gi'Oiiter  adoi>tion 
practically  of  electricity  as  a  driving  ^uwer  in  the  trades  of 
BiiTninyham. 


The  design  for  medals  which  will  bo  awarded  ut  the 
above  exhibition  U  given  herewith.  Tlic  modals  will  be 
in  gold,  silver,  anil  bronze,  and  are  from  the  design  sub- 
_mi^oA    hy   McBsrs,   .Tenkin   and   Co.,   of    Viltoriu  street, 


The  <i|taeo  in  the  centre  of  the  building;,  which  he  desig- 
nated by  the  classic  name  of  arenit,  but  which  was  styled 
by  the  circus  proprietoi-s  Himjily  the  ring,  wast  to  bo  con- 
verted tera|>orBrily  into  a  ballroom.  Certain  omamefitAl 
podeutals,  Howerpota,  etc.,  to  which  glew  lampH  were  to  ba 
attached,  would  be  carried  into  the  ring,  in  the  middle  of 
the  performance,  and  it  waa  oxpocted  that  thesfl,  carrying 
tfO  lampH  in  all,  should  be  pkiceu,  connected,  and  the  lights 
burning  in  three  mintttvtt. 

Tho  ring  was  tu  be  naeil  for  the  regular  eqiiestrian, 
clowns,  and  other  performances,  both  before  and  after  the 
itcene  iji  which  tho  oloctriu  lightit  were  to  bo  used,  so  that 
hII  wires  bnti  to  be  carefully  placed  out  of  the  reach  of  both 
horses'  hoofs  and  the  nimble  fingers  of  the  audience. 

Added  to  all  this,  it  must  be  remeuibered  tbata  circus  in 
the  metropolis  of  Wales  does  not  bold  tho  money  that 
I>rury-l«tio  dooii,  for  instance,  so  that  one  could  not  have 
cartt  blan-c-ht  to  carry  out  the  work  at  any  coat ;  though,  in 
case  of  mishap,  no  matter  what  the  remuneration,  and  no 
matter  what  might  have  gone  wrong,  it  would  have  bMQ 
known  that  "the  electric  light  did  fail,  yoH  see."  When  tlw 
work  came  to  be  carried  out,  other  difficulties  cropped  up. 

It  wAi  d[:cided  to  use  a  portiible  engine  and  one  of 
Walker's  No.  1 0  dynomoe,  both  to  be  flxc3  m  a  shed  in  tlie 
circus-yard.    The  fir»t  ditBcuHy  that  arose  wm  how  bo  get 


THE  ELECTRICAIi  ENGINEER,  AUGUST  9,  1889. 


115 


BieiB  there,  and  next,  hon*  to  fix  them  so  that  they 
wniild  work  projierly  Somo  calculations  were  made 
with  the  hope  of  ruiiiiitix  the  lights  by  means  oE  a  primary 
battery,  but  as  it  was  foiuid  that  at  Icufit  300  cells  of  not 
lam  than  one  gallon  capacity  would  be  required,  it  was 
decided  to  lulhoro  to  the  other  hut  snfor  |>1ati  of  an  engine 
and  dynama 

The  dynamo  was  got  in  all  right  in  |)arts,  much  amuxe- 
mont  boint;  cau«i>d  by  the  surprise  of  the  eircua  people  at 
tho  weight  of  the  imioccnt-lookirig  ]i3rt«,  such  as  wound- 
magnet  Utrs,  armature  on  Rpindle,  etc.  'Hie  ]K>rUib1e 
onginc  was  n  more  sorious  matter,  na  beyond  biking  oil' the 
flywheel  and  funnel,  not  much  could  bo  done  to  lighten  it. 
'I  he  circus  was  circular,  or  as  nearly  ho  as  many  comers 
conid  make  it.  Moreover,  in  building  the  circiia,  no  pi'O- 
Wsion  had  been  made  for  dragging  engines  through. 
Kventually  it  waa  got  through  by  all  hands  literally  putting 
their  Rhoulders  to  the  wheel  and  puahing  it  through. 

Next  came  tho  quoittion  of  foundaticns.  In  Cnrdiifwe 
aomotimcs  get  a  go(x)  deal  nf  rain,  anil  it  i^i  apt  to  make 
the  ground  soft,  not  to  say  sloppy,  hardly   the  kind  nf 


wires  was  found  bo  be  of  great  ser^ce,  as  one  would  often 
he  broken.  The  other  ondx  of  tho  tiexibio  wires  wer4 
attached  to  two  bent  springs  fixed  on  a  wooden  handle 
made  for  the  nurjjose. 

On  the  pillare,  Inmpholdera  or  brackets  were  fixod  as 
room  allowed,  and  the  wires  supplying  each  pillar,  whicb 
held  four  lamps  usually,  wore  cannoctod  to  two  springs 
inside  the  l>a»e  of  the  pillar.  A  holo,  cut  for  the  pur[H)ee, 
ntlowfrd  the  bent  springs  bcforo  referred  to  to  be  pushed 
in  so  as  to  engage  with  that  attached  to  tho  pillar,  mikking 
a  gomd  nibbing  contnct  The  safety  of  the  flexible  wii-e* 
from  tho  honfg  of  horiios  ui)trHinc<l  in  oloetrical  matters, 
was  provided  for  by  cuttiiii;  small  holes  in  the  ring  fence 
and  hiding  them  there  till  just  before  they  were  reijuirod. 
The  whole  of  the  lamps  wore  controlled  by  switches  iic-ar 
tho  entrance  to  the  ring  ;  and  to  add  to  tJio  oft'cct  they  wore 
coloured  red,  green,  yellow,  and  blue  altornately. 

Cnrofiil  t«eta  wore  made  before  each  porlormaricc  of  eaeh 
pillar  Aiid  each  Hexiblo  wire.  St«ain  was  always  up,  mid  tho 
dynamo  running,  with  pilot  lamps,  some  time  before  the 
scene  came  on,  so  that  all   that  had  to  bo  done  when  the 


flo.  I,— Tlw  WeruiB  Elc«tric  Syctcm  of  Rspiil  Tr«n«i>ori«tioD.— Bod  view. 


b'fa.*2. — ■lli(:_W Willi   hki'liii:   S)-)t«iii^tiiJJi4i^'iii.iiciiiJ|wiinin.rii,  — Tinin  nf  TIlMt!  Can. 


foundation  for  ft  300-light  dyuono.  All  these  difficultiea, 
however,  were  got  over  by  pcrKCvemtice.  Iiarge  stakes 
were  driven  into  the  ground,  and  to  these  dUkes  solid 
baulks  of  wood  wore  Iwlted,  making  a  very  fair  t«m(»or»ry 
foundation  for  tie  dynamo.  With  the  engine,  once  it  wiw 
in  nlace,  the  wheels  sunk  in  the  mud,  and  though  it  rocked 
a  hUJo  at  fii-st  no  serious  trouble  resultod  fi-ora  il.  Its  oiivri 
weight  was  apparootly  sufticient  to  hold  it  in  place  in  the 
muddv  ground,  aided  by  u  few  wedgea.  Next  came  tho 
ditficultiea  of  the  lamps  that  were  to  gu  in  the  ring.  Tn 
the  centre,  over  all,  was  a  500  cp.  sunbeam  himp,  that  was 
btnstcd  up  and  dowit,  This,  of  course,  vna  a  eimplo  matter. 
It  was  attached  to  a  corona,  one  of  the  circus  projiertics, 
from  which  festoons  of  flowera  depended  ;  and  the  cable 
wan  lud  to  it  from  the  i-oof.  There  wm  one  little  matter 
(rfdiHictdty  hfire,  us  the  cable  and  lamp  had  bo  bo  kepi 
clear  of  the  trapezes  and  their  roiMS 

For  the  movable  pillars,  et£.,  the  main  cables  were  led 
from  the  otitmnce,  round  iho  ring,  close  Ut  the  top  vf  the 
foni:e,  M)  as  to  be  well  out  of  the  way,  and  double  piLii-s  of 
flexible  wiro<i  were  attached  totheoaolos  at  iwinta  oiipouito 
to  where  tho  lamps  would  be  placed.     Doubling  the  Jlexiblo 


pillars  were  in  place  was  bo  ring  a  gong  as  a  final  warning 
to  tho  engmotaAn,  and  then  twitch  one  group  after  another 
in  Rrst  one  side  of  tho  ring,  then  the  other  side,  then  the 
sunbeam,  and  tinally  the  arch  of  lamus  over  the  entrance. 

Tho  time  of  filling,  starting,  snu  running  was  a  very 
anxious  one  indeed.  It  was  «o  cany  for  some  little  matter 
to  go  wrong.  The  belt  might  slip,  a  bnish  might  not  be 
trimmed,  a  wire  might  have  gut  broken,  and  |HX)iibly  made 
contiict  with  ainotber,  etc.  Fonii iiately,  all  wont  well,  and 
the  sounding  appluuM  aeconled  by  the  audiance  at  ovory 
performance  during  six  weeks,  each  time  the  lights  were 
turned  on,  was  some  return  for  tho  anxious  time  and  the 
losa  of  one's  well-earned  ChristinaB  holidays. 


THE  WEEMS  ELECTRIC  RAILWAY  SYSTEM. 


For  some  lime  pust  a  series  of  oxperimi-nu  hai-e  been 
ranking  uK  Laurel,  Mtl.,  OQ  an  electric  railway  *y»tem 
devised  by  Mr.  r>avid  G.  Woenu,  tho  electrician  of  the 
Electi-o-Automiaic  Transit  Comiany,  of  Baltiiuac*.    '^'s*. 


I 


leagtb,  oiotiracing  numerous  grades,  sonw  as  heavy  at 
108ft.  to  the  mile.  Oar  ilUistrtttioR,  Fig.  3,  ihovs  a 
train  of  three  curs  on  thu  Wooina  ayetom,  pUcod  on  a  roud- 
bud,  which  it  if  proposuj  to  enclose  entirely  botwwn 
barbed  wire  fences.  Thuse  wires  will  \tasa  through  iiian 
lated  slota  in  tb«  iron  ;K»ta  uikI  will  be  «uipIoyed  for  t«lo- 
gmjihiii)!  ^iid  tcloi>buaiii[r,  lui  woll  as  far  the  regular  railway 
tcl^pTLph  service.  The  three-car  train  shown  consists 
■of  a  tnotor,  expreaa,  and  mail  car.  'i'hfi  cxprc!!j>,  it  will  bo 
Kcdn,  w  "  teIeaco[>e(l  "  into  the  other  two,  »u  us  to  pmsunL 
an  unbroken  exterior.  The  ends  of  the  train  are  pointed 
■0  as  to  oll'er  as  little  reBistnnce  oit  [)o«aihl«  to  the  air  in  the 
INUM^e  of  the  Lruiii. 

An  end  view  of  the  train,  and  a  sectioit  of  thu  row]  bed 
is  shown  in  Fig.  1.  As  will  he  noted,  the  jniinial  heiirings 
an  oUced  out«ide  of  the  car,  und  uncluHi-d  in  olliptioil 
hoiunngs,  and  thu  rail  has  an  u)i(ior  tuid  luwur  bearing 
surface.     A  lazy  wheel  is  carried  alon;;  beneath  the  luwcr 


THE  KAPP  ALTERNATOR. 


\Vc  hore\rith  iUusti-ate  an  alttiriDite-current  dynamo 
()e«ignecl  by  Mr.  Kapp,  and  conHtructed  by  the  Oorlikon 
Entfineenng  Works.  The  machine  illuslnitod  tn  fur  a. 
central  station  in  lUily.  Mr.  Kajjp  ha»  kindly  furnished 
lu  with  tho  following  tlotutle,  which,  toguther  with  the 
illustration,  will  enable  the  reader  to  form  a  pretty  good 
idea  of  the  value  of  the  machine.  The  normal  spocd  is 
TiOO  revolutions,  at  which  the  output  ia  30  amperes  at 
2,000  voit«.  The  armature  conaisu  of  U  coils,  supixatod 
by  fibre  'Iriviiig  hornsi,  each  coil  ha^*ing  80  turns  of  wins  of 
130  mils,  in  two  layers,  thu  rusintaiioe  being  1'^  ohnu. 
The  tlimoiuiions  of  armature  core  are  31in.  inside  diameter, 
3in.  wide,  luid  Sv'tiri.  radial  de|)th,  composed  of  thin  iron 
stiii).  Thu  Hi:l<l  connate  of  1-1  poUa,  with  28  magnets, 
4'12i')in.  diam.,  ea^b  carrying  six  layers  of  196  mils.  wiro. 


'Hie  liajif  Aitonuitoi'. 


bearing,  and  comes  in  contact  with  the  i-ail  only  when  tho 
train  rounds  curvw!,  or  when  there  is  any  tendency  of  tho 
car  to  ries  OD  the  roil. 

Onrrent  ia  token  from  a  copjwr  conductor  nituchod  tn 
tiie  upper  framework,  the  current  being  taken  ofl'  by  wheel 
bnuhet. 

It  is  proposed  to  control  all  tnJua  from  tho  geuei-ntiriK 
station,  special  appliance*  being  provided  indicating  to  the 
ojMirator  the  exact  location  of  enen  train. 

Tho  speed  attainable  with  the  propocod  lysUsm  la  said  to 
be  very  high^  throe  inilee  n  minute  boine  siroken  of. — 
EUdxval  JT^Ul. 


D«AUia  ft-om  Shocks. — A  Hat  of  causes  of  dcHth  by 

violence  in  New  York  last  year  ivas  jireiKii-ed  by  President 

Wilson  of  tho  Eteard  of  Health  for  the  Board  of  Electrical 

Control.     Out  of  a  total  of  1,258  denths  fire  wore  due  to 

^iMrtric  ahccks,  while   \A  were  suffocated  by    illuniiiuiliiii; 


The  Hold  raaistaiioo  is  1  -76  ohms,  with  an  exciting  oumnt 
of  21  amperes.  It  will  bo  aeon  that  tlie  exciting  laachiue 
is  fixed  on  tho  samo  bedplate  as  the  dynnma  Its  anBa> 
tnre  has  304  lurna  of  100  niiU.  wire. '  The  field-magnet* 
lire  #hunt-wounJ  with  -57  mils,  wire,  and  thu  reoistance  of 
its  hold  ia  2fiS  ohms.  Tho  exciting  power  at  full  output 
is  3,000  iimpero-tunis  on  each  of  iho  2S  magnvbi  of  the 
alternator,  tnoryy  required,  778  wiilt»-=  Vi  pei-  cent,  uf 
output.     Loss  in  armalui-c,  54  volts  =27  per  cenL     Eioc 

trical  offioionsy  of  alternator  ^y*''^^  ©r  nearly  97  per  conU 


iimcMlt 

Test  Kxeiling 

Vollfc 

Annklni* 

Onnent. 

Oiumut. 

600 

9 

1,000 

0 

600 

14-5 

1,700 

0 

600 

17 

fi.000 

::     \ 

600 

18 

2.100 

600 

21 

S.400 

0 

600 

21 

3,000 

...       30 

Tho  altanutor  cin  give  up  to  40  amiwres. 
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THE    EDISON    THREE-WIRE    SYSTEM   OF 

DISTRIBUTION.* 

BY  W.  J.  JKSKS. 

fCoatinwH  /mm  jutge  88.} 

Tl»l  this  increaHwI  KM.F.  doaa  not  alter  tliu  energy 
«xiKtnde(i  at  the  (lymioio  Js  cHilciit,  for  wliethcr  wk  con- 
sider the  first  ciiac  (100  x  1),  or  the  set;oinl  {I'Oft  x  O'S),  we 
have  the  same  result,  lOU  wntts,  about  oiie-sevonth  of  1 
e-h-ji.  for  tVfO  lamps.  Thus,  a  vaat  saving  i»  efloctoJ.  not 
only  in  tlie  woiglit  ol  the  ex{>oiiaive  cojijier  coiiduclom,  hut 
in  the  HJM  of  the  iron  tiihc«,  the  »iuoiiiit  of  insnlatiiii^ 
m*t«rial  needed,  tho  weight  of  the  Iwxoa  which  join  tlic 
aectiotis.  the  cjcjjctiso  of  laying  in  iho  streets,  and  tho  cost 
of  uibsequont  rcjiujrR. 

We  apQ  now  ]rre|uroil  t*  look  moro  doaoly  into  tliu  eoiau- 
wbiit  cotDpIux  iictiun  which  talioa  place  in  th«  thn)o-wir« 
8ys(«m  Tho  fiindatRRiital  |KLt^nt,  No.  :i7 -1,390,  wjis 
applied  for  Nov.  37,  ISS2,  and  iesnett  March  2U,  lS83. 
njjs.  3  and  3at  uliww  the  second  of  the  piitenl  di-a.wiiij;8,  vata- 
prihiiig  (If  u  .tinKJe  dyn.imo  with  thiwe  hniKhy«.  the  middle 
one  at  a  point  half  way  in  |totcntial  Imtwoen  the -I- and  , 
beioc  connectwl  with  tho±conductcM-,  and  (2)  two  ilynnmos 
or  otDcr  soiirocH  of  onej'gy  with  the  +  joined  in  ihu  usual 

«y. 


rCl 


a 


0 


m 


no.  4. 

Fig.  I  il]astnit«3  u  conception  of  grounding  the  conii)en- 
itinj:  conducCoi-  at  tho  station,  mid  also  making  a  }(round 
ftt  each  group  of  lamps.  Thu»  tJie  cnrrcnt,  having  loft 
the  poMtiva  conductor  of  the  system  and  vitsvliaod  one 
Ump,  mui't  ntako  its  way  through  two  earth  connections 
^■^1  the  intervening^  masB  before  it  can  roach  tho  corres- 
-nding  lamp  on  the  other  side  and  the  ncgnttvo  irire. 


CASE   1 
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o 
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Fiu.  3. 


10  thcoretieal  advantaf^c  hero  appears,  Tho  drop  ol 
potential  hctwcon  tho  lamps  or  grotipe  of  a  neriea  should  by 
this  meuu  be  roduced  lo  notbinfi,  and  no  loss  ought  to 
Meor  between  any  neutral  plate  and  tho  source  of  onor^ 
in  oMs  where  the  load  vma  not  perfectly  baluncod. 
BbvobI  practical  diuidv^tntogoa  arc  realised.  Among  thorn 
are  the  extreme  diiricnlty  found  in  actual  engineering,  of 
ing  ground  oonnections  of  no  reBistfiaco,  and  of  main- 

Fmm  tbe  HUaHe^ti  IVarld  (Now  York),     t  ''■X*-  -S  •'"^  3^  vtte 
in  our  lut  imit. 


tnining  such  when  a  nninher  of  umiwrea  must  he  carriod. 
Hence  ft  compensating  metallic  conductor  hae  always  been 
iiBeil,  though  rocant  6xporiinent«  show  thiit  pormaiicnb 
gi-oimd!<.  di-stribiited  along  the  inaiuB,  and  connected  with 
the  ooni[Kinsati?jg  conductor,  asaiat  in  keeping  a  de-iirable 
pressure  by  utilising  the  carrying  aiiMicity  ofthciarth,  and 
prohahly  protect  tho  sysloui  from  the  effects  of  hghtning. 


CASE  3 


■'J- 


Kn:,  a. 


Tho  claims  of  thia  )>a.teTit  include:  (I)  one  or  more  oom- 
jienBating  conductora  connecting  lamp  circuits  with  the 
source  of  energy  ;  (3)  a  combination  of  two  or  more  dyna- 
mos, focflers,  lamps  in  multiple  acrieR,  oneor  more  compen- 
sating conductors  connucbing  the  lump  circiiitc  with  the 
dynamos  at  the  poinL<<  of  dirisioci  :  an  otjualiscr  in  each 
foeilor. 

Actios  UP-  riiK  Nitt:vR.M<  CoNhumon. 

SevenU  oonditiuns  must  bo  nip|)OBoil  with  rofcrenco  to 
this  thini  and  intermediate  conductor  when  tho  three-wire 
systom  is  in  oi>ci'ution. 


C«SE  J 


r-- 


PitJ-  7. 


In  the  firitL  case,  Fig.  5,  the  number  of  groups  is  Ihe  same 
on  the  two  sides, the  number  of  translating  devices  in  each 
group  being  also  the  same.  The  opposite  groups  are  con- 
nected to  the  same  point»  on  the  intcnnuaiat«  uouductor, 
which  carries  no  current  whatever, 

In  tho  Hecond,  Fig,  6,  the  number  of  grDU[«  remaining 
thoE-imo  on  the  two  sides,  and  the  number  of  translating 
[lovict»  tho  same  in  each  group,  the  upifosite  groups  are 
connocte<I  todillerent  pulutit  on  the  intennediale  conductor. 
Those  iJortioiiB  of  il«  length  betwoun  the  poirit«  of  connec- 
tion r;  and  r,  l  and  (f,  <i  and  i^,  cany  a  varying  number  of 
amperes  according  to  the  number  of  groups  represented. 

In  the  third  case,  Fig.  7,  the  total  number  of  trauskting 
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devices  remaining  the  same,  and  the  whole  number  on 
one  side  being  tho  same  an  that  on  the  other,  the  number 
in  opposite  groups  is  different,  those  opposite  groups  being 
connected  to  tho  same  point  as  tho  thiid  conductor.  Prom 
(  to  ''  this  conductor  will  therefore  carry  the  current  for 
one  hkmp,  and  bio  a  a  Boeood  lamp  in  addition. 

In  the  fourth  case,  Fig.  8,  the  number  of  translating 
devices  in  each  group  is  different  on  the  t.«ci  %v^»^,>^ 
opposite  eroupi  wvft^  wnnwSM  o^  Mfcft  vccom  v3«v\.  oV  'Oo» 
iutermwliatii  touilvvtXAK.    "^Vw&eift  c  «\"\  >»  "w^  't^^"'^  '^'^'^" 
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rent  for  two  larapa,  between  A  and  a  for  four  Umpn,  and 
botveen  «  Ami  the  dyiiuinoa  far  two  laniue. 

And  ill  the  fiUli  cMe,  Fig.  9,  wbich  repi-wents  very 
clooely  the  actual  working  ol  the  system  in  practice,  wc 
bavo  a  conilitnatton  of  ull  the  cuiKlitions  altovc  given.  In 
this  case,  the  number  of  tmnsUtiuj^  devices  in  each  group 


KH 
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-^^     ft    , 
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CASE  5. 


rVl 


Fic.  a 

uikI  the  numliornf  grnu]iH  aro  both  dilVeront,  ami  tho  op|>o- 
Mte  groiija  on  the  two  »\(\cf  nre  eoniiectctl  purt  li>ibo  same 
and  put  to  difforcnt  [ic'int«  of  the  third  or  interniodiat* 
cbiiiiiicLor.  From  r-  to  i^  it  conveys  ciirront  for  four  lampa ; 
Ironi  ti  to  r,  one  Iain[i ;  from  r  to  h.  four  lamps  ;  from  h  to 
a,  three  ]ain|ut ;  nnil  from  a  to  the  dynanioe,  tht^w  lnni[)S. 

Porhape  a  still  clearer  conception  of  the  subject  may  Iwt 
obtJiiiKul  by  illustrating  grapnii;ally  the  analojo"  botwecii 
electrical  and  hydraiitie  actions. 

I^t  Fig.  10  roprMont  *  ey«t«ra  of  two  pumps,  one  of 
which  raiaos  a  body  of  water  from  a  reecrvoir.  A,  to  an  eleva- 
tion, B,  say  I  Oft. ;  the  Ronond  ttking  it  therefrom  and  lift- 
ing it  an  ndditioiml  10ft  to  a  thii'd  reeervoir,  C.     A  con- 


'.  E 


Fid.  IOl 

■dnctor,  P,  conveys  the  water  from  this  higher  elevation  to 
three  whooU,  I,  so  arranged  that  portions  of  the  water  shall 
pus  Bimultancotuly  through  each  wheel,  all  being  operated 
by  the  energy  due  to  the  fall  of  lOfU  produced  by  the 
■ecotid  pump. 

Uischni^inji  iTito  tho  pii>c,  G,  n  imrtion  of  the  water  finds 
its  way  through  u  bccond  group  uf  wheels,  K,  to  the  lowest 
level,  H,  by  which  it  returns  U)  the  origiiitl  reservoir.  If 
the  group  K  represent  two  wheelR,  aa  in  this  diiignini,  the 
portion  of  the  wutor  which  has  already  operated  the  third 
wheel  in  the  group  I  will  flow  along  the  conductor  G  into 


G     — 


Uie  intermediat«  reaervoir,  B,  from  which  it  is  again  lifted 
bo  the  up|*er  level  mid  repeats  the  same  action.  If,  on  the 
contrary,  thu  greater  number  nf  wheels  aro  placed  in  the 
lower  group,  m  in  Fig.  11,  the  action  ie  reversed,  the 
lower  pump,  I>,  beiiift  culled  u[Kiu  to  do  more  work  than 
t&e  upper  one,  the  Ainoiint  of  water  necessary  for  the  third 
vrbeel Huwing  outward  from  tbe  reeervoir  B  and  letiiniing 


to  the  lowest  level  without  uoinc  nt  all  to  the  upper  reser- 
voir, thereby  ePTecting  a  saving  in  power. 

In  Fig.  12  wc  have  a  diagmm  illustrating  more  comprc- 
hutistvely  the  oixlinary  worlung  of  the  electrical  syRt«m  in 
practice,  two  groiipB  of  unequal  number  of  devices  b«itig 
attachetl  on  each  side,  and  tho  a«tion  being  to  some  extent 


complicated,  ctdling  into  uao  tho  factor  of  intci^roiip  com- 

Iwnsation  W  mpann  of  a  middle  wire,  as  well  as  that  of  H 
)alaniriiig  01  tho  sides  of  the  system  by  the  outlet  from  IM 
upiier  half  into  tho  middle  roflorvoir. 

PkKVIOIS   AltltANUKSnCNTS. 

It  soroetimea  serves  a  useful  inirpose  in  makingclear  the 
features  of  a  Byitena  if  we  descriVAi  such  tnothode  as  may 


♦ 
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■  Fio.  15. 

have  aiilficiont  pointe  of  similarity  to  make  it  possible  to 
cunfuund  tbom  with  tho  jiarticular  arrangomonb  under 
discussion. 

The  t/iison  tliree-wire  system  hait  been  eomotimest  con- 
founded in  it«  essential  fo^tturcs  with  that  of  tho  Bnuh 

fe^  - 
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Pia.  14. 


multiple  series.  Thrn  dividing,  or  isubdividing  a  coiutant 
ciiireiit,  so  a«  to  place  inciindescenl  kmps  on  an  are  cirRitit, 
WOK  probably  (ir«t  i)ropoeed  by  W'oi-dccmann,  and  wn 
jMtentod  by  Mr.  Unish  in  this  country  ijuite  early  in  the 
art.  Ftg.  \^  ^hows  several  arningomenu  of  incandeecent 
lamiM  on  a  Bnieh  circuit  Not.  I  and  2  show  tite  eloctritfl 
division  where  an  ordinary  arc  current  of  10  Amporoft  li 


THE  ELECTRICAL  ENGINEER.  AUGUST  9,  1889. 


119 


f^ 


divided  bottveen  two  iiicandeacent  Uimpa  of  equal  ]»o«*er, 
and  illnstrates  very  clearly  how  the  antue  cuirctit  {lasMK 
through  two  (jroups  siiccMtdvely. 

A^in«t  thiiso  on  the  ^liugRim  will  be  found  twu  n-rmngu 
mcnt<  by  which  Lhe  same  Ksult  may  be  ellecUHl  'in  jti 
Edison   three-wire  aysleni-     The    cuntraal    botwcor]    the 
■jfteiDS  if  brought  out  whuii  wo  uudurUku  to  vuiitiut  lampx 
individu&lly. 

Suppose,  for  instance,  in  No,  n  of  the  di.'i|;ram,  w«  uii^ 
lujn{»  of  the  same  candle-power  utid  resistance  throii<;hoiit. 
In  thojio  Ittmps  which  are  placed  un  the  threowtre  ayatem 
«r«  shall  be  aola  to  turn  any  oii«out  by  thesocltot  key  with 
out  in  uny  nray  afTectiiig  the  brilliuucy  of  the  others,  atid 
at  th«  same  time  wc  shall  cflioct  s.  saving  of  power,  do- 
craasing  the  otrrent  output  of  ths  dynamo  Ijy  the  exact 
iiumljcr  of  iimpcroH  abaorWl  by  this  partictilar  lamp.  Tf, 
hovrerer,  we  undertake  to  do  tho  ta.me  thing  with  one  of 
the  lamps  on  a,  Bnish  circuit  w«  ebnil  more  or  less  serioualj 
Affect  tho  candlu-powcr  and  lifo  of  the  othora  in  tho  aamo 
group,  urdoss  in  tuniiiig  out  we  interposQ  a  compensating 
roeUlince  which  absorbs  tho  energy  formo'Iy  iisod  Uy  the 
lamp,  «nd  consequently  we  ure  uaiblo  to  effort  economy  in 
the  ninriing  expense. 

Suppose  the  lam[is  of  these  five  groups  to  be  of  the 
same  candle  power  and  reristaiico.  The  amount  of  cur 
rent  which  would  bring  the  group  B  to  u  low  red  ]imt 
would  raise  cither  of  the  giwiiw  A,  C,  or  E  to  ii  JBstmctive 
white  boat,  and  would  barely  warm  the  ciirbona  of  the 
groap  1>,  which  would  thuti  neconte  invisibly  hot.  Tbla 
conatancy  of  the  (.iirreiit  of  an  »ic  light  circuit  i»,  LborC' 
fore,  in  a  cajte  of  this  kind  an  oloinonl  of  dusLruuLiun  if 

(e  immbcr  of  lamps,  or  rather  the  resistance  intor|>oaed 
Fio.  16. 

by  each  pmnp  of  laniita,  is  variwl.  Hence,  there  is  no 
i-iim[>en«atiun  in  this  Bystem  belwe«ii  these  yronps,  and  no 
cnoiponsHtion  without  the  introduction  of  lutiridul  n^Kint- 
auco  between  the  mumbcis  of  the  same  croitp. 

Wo  may  gain  a  botier  concajitbn  of  this  by  another 
water  ajialt^ie,  Vt^.  II.  Herc!  a  sinjjie  pump  naiaes  a  boily 
nf  water  to  a  sufllciont  hoitfbt  to  run  n  number  of  ^ou|»8 
of  wbools suGCoaaivuly.  Vie  inay  snpposu  that  a  lull  of  10 
feel  is  required  to  o|>cnLtc  each  pair  of  wticela.  Thv  tutitl 
elevation  to  which  the  water  is  lilted  would,  thyrtfforn,  in 
this  case  be  10  foot,  and  each  10  feet  of  fall  would  ropro- 
soot  a  reduction  in  the  |ircwur«,  or  rather  in  ibo  dilTeronco 
of  tiraaeure  exitliuy  between  the  point  under  considei'a.tinn 
alia  the  lerel  of  tho  lowest  n)&(>rvoir  to  which  ihu  final  dis- 
charge is  made. 

Groups  of  two  wheels  are  so  arranged  a.s  to  corroaiJond  to 
KTonpc  of  two  lamps  on  a  ciicuit  using  a  constant  current. 
Stopping  the  flow  of  water  to  any  one  of  thene  whoeU 
would  cither  retard  the  entire  flow,  and  thereby  alTeut  the 
working  ability  of  others  in  the  system,  or  would  force  a 
doable  qnantity  of  water  through  the  remaining  wheel, 
thereby  doubling  the  work  donu  in  a  given  time,  and 
endan leering  the  wbuul  itsulf. 

If,  now,  we  Jirranf^  four  proupa  of  whfiok,  as  in  Fig.  I.% 
Ui«whc«U  being  o(  the  eame  size  and  capacity,  the  groupe 
of  throe  will  run  slow,  or  el»o  the  groups  of  two  wul  run 
too  fa«t,  precisely  as  id  the  case  of  the  combination  of  two 
maii  tbree-latnp  ^oups  on  a  Brutih  circuit. 

Tbe  cootruat  m  the  conditione  of  tho  workings  of  these 
two  systems  iii  ntill  more  noticeable  when  wo  consider 
ibo  order  in  which  they  would  he  practically  applied, 
Fig.  16.  In  the  ease  of  the  1-xlisori  the  group  placed  in 
reeidencfi  along  a  street   i»   entirely  iiidopendeut  of  ' 


those  in  any  other,  and  each  lamp  is  independent  of  other 
binips  In  the  same  group,  the  middle  wire  effecting  & 
compensation  Iwtweon  the  dilTorent  bnildingf)  connected 
with  tlio  system,  and  miiinl^tining  a  nnifurnt  eandle-powor, 
and  compensation  with  the  station  to  increase  or  decrease 
the  (lowor  delivered  in    pro^Kirtion    as    the    luimber    of 


(M 
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a 

Fio.  16. 

lamps  is  varied.  In  tbe  case  of  tho  Brush  nystem,  xrliicb 
t.iik(;s  one  wire  up  ono  aide  of  the  street  and  bick  on  the 
other  side,  while  it  is  possible,  by  varying  the  candle- 
power  or  the  resistance  of  the  lamps,  to  use  up  a  ciirront, 
.say,  of  10  ani|>oro8  in  two  5-am|jere  lamps,  four  2)  amjiira 
lanipf,  or  etght  IJ-aiupere  lamps,  yet  these  individual 
l:ini]i«  are  not,  in  the  strict  sense,  su|>aratoty  cunlnitlabld, 
and  i^ractically  all  the  vai'iation  that  can  be  made  in  tbe 
nnmber  of  lam[«  in  circuit  is  made  by  turning  oH'  or  on 
one  entire  gi'oup.     This  hax  the  effect  of  decreasing  or 
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inrrca-iing  the  proaauro  at  the  dynamo,  the  current  ilow 
through  uie  entire  systmn  remaining  consunt.  and  travers- 
ing tbo  diflernrtt  groups  of  lamps  twcrme«lji  insteiul  of 
simiiilaifoujilii,  as  in  tho  Edison  system. 

Viu.  1 7  re]iro!M>ntH  the  closest  approach  to  an  apparent 
parallel  on  [lajwr  which  can  be  diagramaiicatly  made.  Wt 
have  at  A  pructicjilly  two  groujis  of  four  lamps  Mob.,  in 
soritts,  on  the  Brush  system.     &1.  ti\.^%  i«x&.«  wunh^c  ^ 
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Umpa  arc  ahowti  in  multiple  scries  on  Iho  Kdiuon  eystcta. 
At  C  foil)-  timed  an  many  umps  are  arran^d  in  four  clusi- 
ters  of  two  multiple  sorios  (froups  each,  and  at  D  tlie  Rame 
number  of  lamps  attached  to  tbc  throc-wirc  system,  tbus 
illustrating  the  eil'ect  of  an  extension  in  ajiplyiiig  each 
principle.  At  C  wo  have  to  maintiin  a  i-onstant  ernrent 
and  increaeo  tb«  tiotcDlJAl  Al  I>  wc  have  to  maintain  a 
constant  [ratenbiat  and  increase  tho  current,  and  wo  can 
aliio  maintain  an  intergroiip  coni|»QnH>xtinn  nnd  a  total 
compensation  for  all  changes  in  the  circuit. 

Mr.  Bniah  evidently  hitd  the  aamc  idoa  aa  Mr.  Rlisoti — 
namely,  a  fixing  of  wire  and  independent  control— hut  the 
fact  thjit  his  woi'lc  had  been  rostrietwl  to  a  4ynamo  n-ith  a 
Boriea  fiold  and  an  arc  lamp  naturally  roBtrictod  hie  improvo- 
ment  U>  RUch  an  arrangement  as  could  ba  aiipliod  to  a 
constaiit-ciiri-entiiystcm  of  vnryinji;  |iotential.  Soan  entirely 
diSercDt  reeiilb  was  obtained — namely,  high  poteiittal,  and 
only  [nutial  compensation.  His  patent,  Na  261,477, 
ckims :  "A  eystom  for  tmnsmitting  electric  eurrcnts  to 
trtnsiating  devicea,  consisting  ee?entJa)ly  in  &n  olectrienl 
conductor,  dirtded  along  lU;  length  irt  two  or  more  aeries 
of  paths  or  branches,  each  |>ath  or  branch  of  each  aeries 
beioe  electrically  connoctcl  at  opiwaite  ends  with  tho  m.'iin 
condtictor  and  translating  devices  intorpnsed  m  mk\  brunch 
circuits,  subotantially  as  set  forth." 

It  does  not  show  any  compensating  conductor  performing 
cither  of  tbc  functions  of  the  Edison;  it  must  receire  a 
constant  current  in  order  to  operate  at  all :  there  is  no 
connection  with  the  source  of  energy  by  a  middle  wire. 
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Thia  feature  oi  total  compensution,  as  uflbctin^  the  entire 
eaei^y  absorbed,  is  well  illustrutud  by  Fig.  18,  which  shuw« 
what  would  occur  if  the  middle  wire  were  carried  back  to 
and  cennetted  with  the  ftotirce  of  enorgj',  the  effect  of  turn- 
ing on  and  ofT  lamps  being  piacticiilly  the  ^mo  as  in  the 
Brush  eonstan'UcuiTont  syKtem,  the  lamps  on  one  side  being 
raieed  or  lowered  in  their  uaiidla-[iower  according  to  tho 
changes  made  upon  the  other  siilo. 

fTV  fv  contii'-ufl.) 
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11907.  InprovemsBU  la  sUMtrtc  niat«ra.  Walter  Emiuoit  au<t 
\Vi!li»rii  Aektijyii,  S[U»r>  ruul,  Hiilifdv. 

12030.  IiBproTMBMitalB«lM»tn>in»cnBtl«  appmratusforbnkkoB 
Mud  «liwU>r  pturpoMts.  JbUiiM  lEolItiway,  WoIUt  Uiimtf-ll 
Mottimi^r,  >n<.l  AitliiiT  D'ltnintra,  28,  Soiilhuu{itAD-1iuil<liii(p, 
Lomlan. 

IZO^  ImprovenL«nta    In  olaotrlo  moMn  and  oloctrto  roca- 

lahtn.    iieorgu  Toiiita,  24,  ^uu  llikcap to u* building},  I/ouiluu. 

JULV  SO. 

12046.  Imiwevad  oamixMllloB  »dapt*A  ta  a]«etrlo  inaiilatara 
and  other  artlclea  and  uaos  In  ilia  aru  and  ni&tiufactur««. 
Krkiik  Mki^iUAiii,  es,  Kli-vL<sttrot,  Luiiiloii. 

12047.  A  mftda  «(  *«b4«t1)ic  tha  knclw  «r  1>ult«iia  at  alaetrle 
baUa,  alaatrlo  vwltehaa.  and  an«ii  lua.  luBdnaiu  la  tB« 
dark.  Tho  Hon.  Frsn^iti  Dii'ilcy  L«igli,  68,  Floet-Rtimt, 
Londou. 

18066.  An    stMlrla    luwd  ■Unalllag  lamp.     TKomiu    WillUm 

Wafmn  knd  Arthnr  Hfntf  WaUoa,  4,  ('ill  MtW,  Lon<l«n. 

I20G2.  lamravomonU  In  tba  arraaiamsnt  and  rosnlattan  «r 
•Ivctrla  metooa  f«r  inwUvn,  nsftrla*  prepalaLaa,  and  Uka 

purpo***.     XUri-'i  Jnnnv   Jbtidui,  4,  LtltJ*   Mu«r<i«lJ«,    Lou- 
doii.     {^jD/ilrle  sj«cL^ cation.) 
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12136.  InpravoineiiCa  tn  eteetiia  unb^inta,  and  wpavataa  far 
oponlns  •loetrto  draulta.  William  Edwin  Hdtk,  TO, 
AlaikvL-ii.ii.'i.'i,  MiDii'Li'SU'i.  (Nloholit  Qiaiie  .iivl  Jii<-iiiirx 
Ohaiu,  l-'raiiro ) 

12146,  ImpTOTcmcntB  In  KonBratlnc  eliMstriattjr  or  laatnatlnm 
bj  tbc  applleftUon  «f  heat,  I'liiliii  Mi<iJ!vWu  Jurtict,  56 
(Mut  66.  t'liuiicfiT  luic,  Loii'lon.  (kdwsrd  0.  Ach«Mn, 
Ifiiilci  .SlatM.}    (l.^t)i(i|otnHpi>cili»linn.] 

121(11.  BoetHe  alarm  rac  or  nat,  JsniM  John  Parkist,  32, 
HanbnryatKct,  SjiiuliieldA. 

12I8S.  An  Improved  nodo  of  dlatribuUna  olootrteltr.  Allitrt 
llaniii  KowitT'il,  6.  I'>n.-ini'>-liiiililiii)f>,   l.'liaii(«ry-Uit«. 

12188.  Improvomcuta  In  appantoa for  rvfulatlng  and  ntUlatas 
fllvotno  onn-onta.  Hourj-  Hanii  Laku,  45,  r^c  iH  limn 'ton- 
Imildiiifpi,  LunJoii.     (FrvATio  Vivl<»r  Uv^iuir*,  Knuiee.) 

Ain^rsT  1. 

12256.  IrapTttvamaota  In  appUonoai  for  Um  generation,  dlstrl- 
bnilon.  meaaurauoDt,  uid  nso  of  »lwm»Unji  «r  aaWr 
mutautd  olactrtc  ourrsnU.     ridiiios  .Swiulmmo,  419,  CJuccu's- 

tOB'l,    \\  itiiblwlijii. 

12237.  Improvomonu  Id  and  oonaootad  witb  ttlaetrle  trnaa- 
Cormera.    .linioa  .SHfiuUime,  19,  ^u«ei>'i  roid,  Wi  inblwloii. 

Aviii*T  2. 

18251.  Improvemaaita    In    elaetrU     oonpl«nL      ItiiM    Ai^putiu 

TiiJinii*,  2,  '  iipftt  Ucor);(;''trcct,  Wouliiiimlfir, 

12270,  I>Bpr«v«u«ata  In  kppantna  for  olAMrlonl  sUht  and 
Mond  ■'(r-t'-ff'"  raawnjanndinulnaaaadaaal  pUa. 

Heiiiy  JiiiiM  pMlitl»,  TyDec&stlc  Irnti    Works,    Uorgi«-road. 

Kili  11  bulbil. 

12285.  An  eleotrlo  onmint  meur.    Sir  Chulas  Stewart  Porl>es, 

Burt.,  21,  Fiiislxiry-ixiTcmnnL 

18313l  I]apr«Teta«nts  In  »pp«ratiut  for  refolntlns  *nd  mala- 
bklnlng  ooutAnt  or  nvai-ly  ooiutukt  tli«  alantro  motlva 
ro*«o  In  olaoCrle  oondnolora.  llnn.rj>  i^ft,  7,  SUjvlc-ian, 
iiiil'Uiuax. 

AvnvvT  3. 

18331.  ImprorenianU  tn  aeU-adJnflttn(r  aloetrle  pendolnm  !»• 
dleatara.  Krnloripk  Kiag  ami  Witliiiiii  rhilliiii  M'Tidimm, 
Tlic  Wniiurn  Kloctric*!  Wwks,  Narmv/  VVui«-slr»et,  Briititt. 
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12S32.  Dynamo-^Iootrto  maoUaaa.    Andonwn.    Qi. 

12963.  Telepbono.     ?.i(^n;;.     BI. 

13000.V.  UoltlDH  olaotrio  «anta«(a.    Sus«*ut  and  Swsto.     6>1. 

13208    Elootrlu  UkIiu.     Wvlls.    6il. 

1322L  MochBnloal  Icleplionaa.    Rnlfam  (ShaTer.)    Bd. 

l&M. 

1118.  BlMtrlo  awltoti.     8[>Bny.    Bit. 

60B4.  Electric  olooka.     iiuiilt  (Pouehsnt!.     &!. 

6854.  EloetrleoUy  Ugatlng  trolna,  JM.     LcodaM.    31. 

7215.  Sooondary  bftttorlea.    .\skoiv  sud  ruiupelly.     8d. 

7992,  ComUBod  t«lophaDy  And  t*log»phy.    AMiM>a(RotMrtai>n}, 
6J. 

84>66,  Portable  sUotrlo  lafety  lampa.    IJi  i^tol.    M. 

{1638.  Taloptione.  *e.,  (ran»raltt«r«.    Urska,     6d. 
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Xaatam    ExMsslon    Tal«crapb    Coaopaay,    UinltaA.— ThM 

UuTiipiiiv'o  r^c-iii-U    foe  tliu   im>iil)i  <'f  July   wen  £48,976,  »■  agaiiut 
£i6,'iSi' Cot  the  nune  pariod  of  1888, 


NOTES. 

zneotrio  Apparatus  Company.— Tbi)4  iruiii]iiiiiy  hax 
Itecii  voliinUirily  wonml  ii[i. 

Uneoln.  -Applicjitioti  for  the  ititruduction  of  olectric 
light  n-ill  1io  o|>]in.q»l  at  Lincoln, 

Paddington. — Tbc  rC|>ort  «|>cni  tlio  oloctric  lighting  «t 
PaiMingturi  stiimlB  nvcr  until  Se]>tcnilicr  17. 

Bradford.  —Tim  ctuctric  light  U  oxpocterl  to  1m)  ready 
(or  supply  at  Bra.lforJ  within  iiboiit  a  month. 

Personal.  Mi.  II.  A.  lloinloraun  h;n  o]ioriO(l  a  jinictic!*] 
as  coiisuliiiig  uIuLirical  ungiitcer  at  20,  York-chambei-s, 
Bni2Qno«i>-Btrook,  Miinchcstoi'. 

Eleetrie  Alarm  for  Truro,— The  elocirical  ft[)iiiUiitiiB 
to  call  the  Tiiiro  lire  Itii^iidu  in  twu  seconrlB  will  cOBt  f  r>7, 
and  ho  Bii|»plie<l  hy  Mr.  IViTow,  of  tbal  city. 

Bangor.— Tho  consent  of  the  City  Oouncil  of  Biuij;nr 
has  been  asked  fora  ]it'ovi>4fuii»l order  fui'  sup|ily  of  oltictrir 
light  in  the  town,  but  tlio  town  dvik  will  luako  furtlior 
cnqiiiriDs. 

Another  Brnah  Monopoly.— Act^onliit^  to  iitU-tco^ 
from  L'lcvclaiKi,  ihc  itni.'th  Com|(;»ny  h  ii;;;iin  cl;iiiiiitij;  a 
inoKiipoly.  This  bimo  it  is  for  thoorigiiial  patent  right  for 
accumiiUtors. 

Eleotrio  Cool  Cutters.— Klectriccai1ininin^inachine«, 
maiitifactiu'ed  Uy  the  Jeliiey  M;iiiufactiiniig  ComjKuiy,  of 
Cotiinihiiit,  Ohio,  iiru  nuv  in  siiaeeafiil  ijporatii,>n  in  tho 
Shawnee  iuino»,  Ohio. 

Koswiok. —  Plans  nf  the  pro|)nsod  liiiildin^s  for  the 
electric  lighting  coin|Kiiiy's  ni:u.'hiner)'  wore  Biibmitterl  by 
Mr.  J.  G.  8|>edding,  amt  ji;i'ss«rt  at  thu  munlhly  mcsting  nf 
the  Koswick  I'rboii  A«ilbority. 

Manohester, — At  n  spcriil  lucoUrg  of  the  M.inchostor 
CityCoiincil  it  has  lieBii  decided  that  the  Mnntiijiality  should, 
following  the  cxamiilo  of  Urailford,  ihtmisdvcM  apply  for  u 
provisional  order  to  aiijiply  tho  electric  light, 

Eleotrio  Liffhting  Biils.— In  the  lloiisc  of  Loi-d> 
ihe  Metro]iolitan  Klectric  Supply  Ilill  wan  read  a  thini 
liui«.  Tlio  anmmlniunts  on  Kloctiii;  Lighting  fVoviaimial 
Orders  Uillit  Nos.  2,  3,  4,  and  .>  wore  agrood  ta 

AldorshOt.— Acominittco  vrM  ap|H>iiitOi]  IiikI  vcok  to 
conaidcr  tha  applicAtion  of  a  lloiiac  to-IloiiBC  Kloetnc 
Lighting  Company  foi-  tho  approval  of  the  Local  Boanl  to 
tbc  scheme  for  tbc  lighting  of  Aklci'sfiot  by  electricity. 

Plymouth. — At  the  next  i|tiiirtiir1y  niccting  of  tho 
Plymouth  County  Council  a  qtOcial  oloctrie  lighting  coni- 
mitloc  will  be  apjiointod  to  constdor  tho  noticoe  of  various 
ootDpanies  foi'  a|>i)1icationa  for  provisionitl  nrdcrn  to  in- 
troduce the  electric  light. 

Cboekor. — A  recommendatioii  o(  the  Watch  Comniittco 
vu  agreed  to,  that  application  h«  made  to  the  Boar<l  of 
^«defoi'  a  {irovtsional otxler  iiiitler  theElectrlc  r^ighting  Acta 
anthorising  tho  Council  to  supply  cloctricity  vitbin  tho 
city  of  Chester,  and  that  a  6[>ccial  moating  he  culled  to 
diBcu».i  the  nncstioM. 

Boston  Cars.— On  the  Bontley- Knight  electric  rail- 
way at  Bovton,  II.S.,  sesthoticism  is  coiuultcd,  us  U9ual  in 
tliat  fair  city,  and  the  space  bctvroon  and  at  tho  sides  of 
the  rails  is  entirely  grassod  over.  Tho  «i9ii«atioti  ol  gliding 
unoothly  along  over  a  soft  grsen  lawn  >»  decidedly  k  new 
one,  with  u  charm  of  il«  own. 


Prevention  of  Blacked  Lampii.— Ivli«>n  ia  credited 
with  patcntin;;  a  construction  of  incandcacoiit  lamp,  by 
wliich  tho  tntnafci  of  particloa  of  carbon  from  tho  Glument 
to  the  glass  will  he  [irevented.  Thia  consists  in  coating 
tbu  interior  f)f  the  globu  with  a  thin,  tiuna|iaront,  adhesive 
and  ^icnii  lii|nid  ciMitl acting  film. 

Electricity  on  Bail  ways.  ^'Hic  \ae  of  electricity  for 
aiibniiliary  piirp^wies  is  con»ii.int1y  extending  on  American 
niilways,  and  we  recently  mentioned  tlio  tieo  of  electric 
moUirrt  for  iin  engine  turn  Ubie  or  trvnKfcr-ttiblo.  The 
Fiti'bbiirg  fiailwny  Company  have  contracted  with  the 
W'nstinghoiiHO  KIcctric  Company  for  an  electric  plant  to 
work  another  of  those  tables,  and  alao  nin  200  incanduacent 
li^litdi  at  ittt  w.iggDii  wotka. 

Wrexham.'  At  a  tnc^-iing  of  the  Denbiglishire  CoudAh 
('(inncil  the  dork  rciid  a  letter  from  Mr.  T.  Vail|p^^| 
Hiipht's,  olot'tj-icnl  oiigincer,  Cheater,  on  liehalf  of  tho 
Wrexham  and  District  Kiedric  Supply  Company,  request- 
ing  the  Council  favonr.ibly  to  conaidur  an  application  to 
tho  Board  of  Tratle  for  a  proviKional  wtler  by  which  elec- 
tricity can  In;  supplied  within  th<;  nrnu  of  tho  hiirtdi'od  of 
lironitiold.     Xo  mtlcr  was  made. 

Elootric  Railway  Convention. — Tlic  ajKocialian  of 
electric  railway  men,  recently  alhidal  to,  has  now  been 
thiiroiixhly  orgmiHod,  luid  a  muoting  will  bo  held  at  Miii- 
nuaiKili)!  on  September  11th,  when  a  ininiber  of  jiapors  on 
practical  irnhjoctB  will  ho  road.  It  ia  confidently  exjiected 
that  t\u!  association  will  eprand  all  uvei'  the  country,  and  be 
al>1u  to  act  in  union  with  rcfcmnce  to  logialation  niMU  the 
subject  of  uleiitric  Ktiout  railway. 

Dublin. — At  the  naiial  monthly  meeting  of  tho  Dublin 
( 'or|)omti(>n,  a  raixirt  vsa  rand  a  lirst  time  from  the 
Spc(?i.il  KIcctric  Light  Cummittec  rocommondtng  that 
itpplicutiun  Iju  miulo  for  tkinction  to  the  borrowing  of 
£.')0,Oi>u  to  carry  out  a  achemo  of  electric  lighting  for 
pnblic  and  [n-i\'flto  jiurpwes  in  tho  city,  ami  also  to 
empower  thn  committoc  U}  acipiiio  forthwith  a  ^nitublo  site 
for  the  erection  of  the  neccsKary  plant 

County  Council  and  Eleetrie  Light.— The  Pi 
dtJigton  Vu5iry  hnn  writLoii  to  the  lloanl  of  Tr.-ule  a  letter, 
in  which  it  is  obscrvwl :  "Tho  veeti'y  is  gUid  to  loarti  that 
tbc  Ikjanl  of  Trade  agrees  with  the  vestry  that  tho  proposed 
ti-ansfcr  of  control  from  the  loc:d  aiithuritioa  to  the  County 
Council  cannot  |)ro)icrIy  tie  intruducc^t  into  a  provisional 
order,  and  that  tboac  who  think  it  deaimblo  must  bring 
the  mattor  Ijoforo  Parliauionti  the  iiropo-Hod  chango  involnng 
an  alteration  in  the  law." 

Bonmemonth.  —At  u  niouting  u(  the  Boiirnemorith 
Improvement  Cunimiaaiuriors,  the  clerk  producoti  notices 
of  intention  of  the  following  com|nnica  to  apply  for  h  pro- 
visional order  to  enable  them  to  supply  electricity  wimin 
the  divitriut :  Anglo-American  Bnish  Elective  Light  Coiixm*- 
tion,  Limited  ,  the  South  of  Knglaud  House-to-Hoase  Hoe- 
tricity  Company,  Limited  >  and  the  Klectric  Construction 
and  MuintL'naiicti  Coin(xiny,  limited.  It  wa«  rosolredthat 
llio  Lighting  Committee  be  ro<iiieeted  to  collect  infonnalioo 
ami  report  on  the  luattor. 

Municipal  Station  for  Ayr.—Ayr  Town  Council 
intoiid  Ui  apply  to  tJic  Boui'-l  of  Trade  for  a  (jrovisional 
order  to  onablo  them,  if  bo  decided,  t/>  light  the  streets  aiul 
town  buildings  by  electricity.  A  munbor  of  tho  councillors 
have  been  iusjiecting  the  vlectric  lighting  station  of  Messi-K. 
Muir,  Mavor,  and  Coulson,  Glasgow,  and  tJiu  inspection 
luie,  it  ia  unUoi-stootI  Kiven  asUBbfitinw.    "VVa  '*w^*a  tt\  ^>m 
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dun  at  Ayr  milla  mighty  it  is  thmisht,  supjily  the  motive 
povror  for  the  ilyuuiiioa.  A  rupurt  will  be  submitted  by 
the  Council  b«fore  any  aieps  are  taken  in  tbe  matter. 

Hereford.— At  the  quarterly  meeting  of  the  Ilerefonl 
Town  Oouncil,  two  notices  of  application  for  proWsiona! 
oi'dunt  were  considered,  mid  n  letter  was  rciid  from  the 
town  cUrk  pointing  out  that  aa  the  gu  work«  were  owned 
by  the  tttwn,  and  that  rio  iiiimudiiite  doinaiid  fur  elucti-io  light 
hxd  bean  shown,  it  would  Iw  better  either  to  apply  for  an 
onicr  thcniiSDiTos  or  to  oppose  it.  As  the  Board  of  Trade 
would  hardly  allow  thoni  to  carry  through  a  provisional 
order  themeelves  imlasa  they  intemled  to   carry  it  out  and 

Iprovidtf  facilities,  bo  thought  it  would  be  better  for  the 
Council  to  op|KJ8o  the  orders. 
A  Oas  MaiiAfirer  oa  Electricity. — Uo  Thurtday, 
the  25th  ult,  Mr.  Geo.  Lane,  manager  of  the  Aylesbury 
Oaa  Works,  delivered  Ibe  first  of  a  soriet  of  tectuio«  on 
magneti-sin  ntid  electricity  to  the  boys  at  the  High  School, 
8011th  [lackney,  London.  The  principal,  Mr.  W.  F.  G. 
Foat,  prcaidod.  The  lecture  was  illustrated  by  numerous 
expentnenta,  and  w«*  highly  approciatod  by  tho  boys,  who 
passed  a  hearty  vote  of  thanks  to  Mr.    Lane.     It  iii  a  «ign 

I  of  tbe  bimtw  when  gas  maiiu^cns  take  to  lecturing  on  elec- 
tricity. May  we  ex|)ect  developmenbi  in  elevtric  lighting 
at  Aylesbury  before  very  long  t 
Projected  Tramway  Work. — It  will  be  important 
for  oloctriiyil  en^ineora  engaged  in  traction  work  to  not.ice 
a  new  regulation  wfaicli  in  all  ]>roliability  will  shortly  bo 
adopte'I  on  the  London  County  Council.  With  the  object 
of  keeping  ihe  County  Council  informed  of  projected  tram- 
way or  railway  works  within  the  county  of  London,  Mi-. 
Courtney  baa  drafted  a  new  etaoding  order  which  re^iiiires 
that  whcro  the  proposed  work  or  any  part  of  it  is  situated 
with  the  county,  a  copy  of  the  plans  and  Roction»  shall  on 
or  before  the  SOth  day  of  November  be  deposited  at  the 
|offic6  of  tbe  London  (bounty  CounciL 

The  Bmsh  Company's  Meetittg.— A  formni  meeting 
of  the  Anglo  American  UriiHh  (Corporation  look  place  on 
\\'eilnewlay  in  unler  lo  adjourn  tho  iLctual  meeting  of  wind- 
ing up  and  tr,i[ii»fer  to  tha  new  company  to  a  later  date. 
We  understand  that  some  difierencee  of  opinion  wore  ex- 
pressed by  Mr.  Laiio-Fox  as  to  cliiiins  which  he  h)U  upon 
ttbfl  old  compiiiy,  and  the  proposals  which  he  has  Rubmitted 
to  tho  comi»ny  in  sottlomont  of  Buch  dillorencos  havo  been 
dcforrod  to  arbitration,  Mr.  Slade,  Mr.  Drake,  and  Mr. 
(forbam  having  been  appoiutod  to  carry  out  tbe  negotiations 
on  his  behalf  with  tho  Unish  Company. 

B  Electric  SurBory.— Sir  William  Dalby,  M.B.,  road  a 
K|)aper  at  tho  meeting  of  the  I^ritish  Medical  jV^igociaiion, 
^rtXieods,  on  Wednesday,  upon  his  surgical  treatment  of 
tbo  ear  in  aural  exoslosea.  He  said  ho  found  the  use  of 
Ute  electric  drill  lessened  the  time  required  for  the  ]>er- 
formanee  of  tho  operation,  iind  thrtt 'J,500  revolutions  per 
minute  was  the  limit  of  speed.  The  Udo  of  force  under 
those  circumstances  lieing  unnecesHary.  and  there  boin^  less 
heiuonhago  because  of  the   beat,   another  advantage  was 

■  that  there  was  no  tendency  in  the  drill  to  project  into  the 
I  cavity  after  tbe  growth  bad  been  penetrated. 

■  BaBffOr. — The   Bangor  City  Council  have  received  a 

■  circular  from  the  Boarr]  of  Tnule  staling  that  tho  MJdIand 
tlouso-to-Houao  Electric  Lighting  Comjuny,  Limited,  had 
intimated  their  intention  of  applying  for  a  provisional 
order  to  enable  them  to  aupply  Bangor,  amongst  other 
towns,  with  electric  light,  and  asking  for  tbe  Council's  con- 

JusiU  iu  the   inatt.er.     Tbe  Water  and  Gits  Committee,  on 


the  ad^Hco  of  the  town  clerk,  resolved  to  tiike  no  notice  of 
the  question  in  its  presOHt  etage.     The  town  clerk,  who, 
would   be  in  London,  sUitod  that  he  would  call  at  tl 
Board  of  Tnule  nftiees  and  make  ontjuiriea  on  the  matter. 

IttOandoBOcnt  Lamp  Patents.— The  following  cabi 
gi-am  has  been  .iddreaaed  to  tho  National  L'omjiany  for  tha 
Wslribution  of  Kiocti-icity  by  Secondary  Oenei 
Limited,  18,  Warwick-sti-eet,  It^ent-streot,  (.1.  E.  Pickering)' 
secretary,)  by  Mr.  George  WcstinghouHO,  juu.,  Pittaburgb, 
U.S.,  dated  August  12th:  "Decision  yesterday,  Judge 
Wnllitco  in  United  Stntoa  Court  in  case  cunditcted  by 
Eitiaon  Oomjiany,  construing  Su[iremu  Court  deciuon, 
hokiM  American  patent  expirees  with  prior  patent  abroad, 
even  when  void  fur  fuiluri!  to  work  or  pay  taxes.  Thie 
decision  overthrown  high  resistance  carbon  61amont  potent,  i 
main  reliancnof  E<neon  Company  for  maintaining  monopoly 
incaridencent  lighting  in  Uniteil  States." 

Feeders  to  Railway  Stations.  —The  telpher  line  to 
Alexandra  Talaee  from  Wood  Oreea  slatian  on  the  Great 
Northoni  is  the  first  of  what  inny  be  eventually  a  very  ex- 
teneivQ  uystem  of  electric  feeders  to  tbe  main  raJlwaj's.  la 
iaa,ny  cases,  in  the  suburbs  where  it  will  not  pay  to  crtond 
tbo  branches  of  tho  niiiw.vy  linos,  there  are  yet  trncta  which 
will  require  opening  out  for  residence,  or,  in  the  country, 
towns  or  villages,  at  aomo  little  distiuics  from 
the  railway  atation  it«oH.  For  these  in  many  cases 
electric  tramway  feeder  lines  would  prove  tho  solution,  and 
be  both  easy  and  profitable  in  altainmont.  Where  tho 
electric  lines  are  feeders  in  conjunction  with  a  railway, 
they  would  in  somo  circumstances  be  undertaken  by  the 
railway  companies  thomsotree,  but  oven  if  not,  there  would 
not  be  great  dilticulty  in  arran^ng  easy  methods  of 
chariging  trains,  and  tickets  could  be  booked  through  an^^H 
cleared  in  tho  ordinary  way.  ^^ 

New   York    ExUbltion    of  1882.— Pari*  is  great, 
but  New  York  is  to  l>e  greater.     This  is  tho  idea  of  ttio 
wonderful  exlubition  which  it  is  now  practically  settled  mH  >  ^ 
be  held  in  New  York  in  IHOS.     The  great  feature  is  to  l>afl| 
t.he  extensive  ailoption  of  electric  motors,  and  it  is  pro- 
jKjBed  that  the  whole  of  tho  moving  machinur}'  should  be 
electric.     Money  might  even  be  eaved  in  this  way  by  tbe 
doing    away    with    engines,    ahaftings,    and     belts,    for 
10,000  b.p.  could  bo  brought  into  New  York  from  distant 
waterfalls    at     10,000    volte,    reduced     at    the   eonffnea       I 
of  the  exhibition  to  1,000  volts.  Thin  argues  the  perfectioa 
of  the  alternut^-currctil  motor,  which,  it  may   bo   bopedi 
will  be  the  triumph  of  science  at  tbe  proposed   exhibition,       1 
but  continuous-current  motor  convertei'a  might  be  uasd,       ' 
and  the  demonstration  on  an  immense  scale  such  as  Ihb  of       | 
the  entire  feasibility  of  power  traasmiasion  would  indeed 
bo  a  gignmic  success  of  world-wiilo  intcroflt  and  utility. 

Soparation  of   Horoury  trom   Coppor, — Mossrt. 

Smith  and  Frankel  have  described  an  oloetrolytic  method  of 
separating  mercurj'  from  copper,  of  which  the  following 
abntriict  is  ttken  from  tho  Chemical  Society's  JiMtnuU: 
"  Mercury  can  be  com]>letely  sejiarateil  from  a  aolutioa 
containing  a  large  excc*i3  of  alkaline  cyanide  by  uting  a 
cemjiaratively  feeble  current  (evolving  0.2  cc.  of  water  gaa 
per  minute).  The  de^raait  is  grey,  and  is  best  washed  with 
water.  Coppsr,  under  similar  conditions,  does  not  depoaib 
until  all  the  alkaline  cyanide  ta  decomposed.  AUempta  to 
separate  mercury  from  copper  by  this  method  resulted,  in 
some  ctwes,  in  the  depotntion  of  small  (quantities  of  copper 
along  with  the  mercury,  whilst  in  others  the  mercury  was 
not  entirely  dei»«itod.  Tho  errors  varied  from  -f  0-05  to 
-  y-V8  jwr  cant,  of  the  mercury  uken.     The  rasulle  wj 
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luiftatiiifactory  when  the  cnpjwr  exceeded  "20  per  cent,  of  the 
morciiry.  Silver  ami  copjior  cannot  be  separated  by  the 
ftbove  mothoil" 

Alteniat«*Ctirrent  Motors. — It  is  statet3  that  the 
^VlMtirll£hullI>o  Klcctric  Comtiany,  having  compiotod  the 
detaib  of  their  ftlternflto-ciirrcnt  motor,  uro  now  nminKing 
tor  its  introiiiK-'tion  on  a  large  spalo,  Ixith  for  Blationary  and 
for  nilroeu)  work.  On  account  of  the  fact  that  no  sjarldng 
Is  poasibic  with  tbete  motors  by  reoaon  of  the  ontirc 
■bMnce  of  commtitatura,  the  miniM  where  ^luttK  uccumu- 
lat«  are  adoptiiig  them  with  mtich  aiiccess.  This, 
by  the  way,  is  the  exact  opposita  of  vrhat  we 
fielieTe  has  lieen  found  with  the  Gaitx  raoton«,  the 
groat  difficulty  being  the  blinding  flashes  that  took  place 
at  some  part  of  tlie  motor  when  it  was  getting  into  phase. 
However,  altemato-cunont  motors  seem  to  be  shaping 
Hnmewhat  tnwardji  prsLatical  iitilitj',  iind  wo  may  soon  hope 
to  be  able  to  judge  nf  them  by  actualities.  What  with  the 
dcYaln]iincnt  of  thoao,  and  new  diseoveric.s  reported  in  the 
ijhape  of  idlernate  cuii'Ciiti^  generatetl  direct  from  buiit  (or, 
what  cones  to  the  same  thing,  iocreasod  or  doubled  by  the 
aiiplieation  of  heat)  the  alteniate-curronl  ok-ctrical  engi- 
neer's millcxiiuiu  may  almoKt  bo  conaid erod  within  practical 
distance. 

Tender  for  Mauritius. — The  Municipality  of  Port 
Jjouia,  Island  o[  M.iunliuH,  are  inviting  teiidois  for  lighting 
tho  city  of  Port  Louia  by  gas  or  electricity.  Sealed  ten- 
ders, in  duplicate,  will  be  received  by  the  Municipality 
until  the  arrival  at  Mauritius  of  the  mail  which  leaves 
Marseilles  on  Ut  Octol>er,  l$S9,  from  all  jiei'suns  who  are 
prepareH  to  undorULko  tho  lighting  of  the  ttity  by  ^an  or 
electricity,  in  accordance  with  tbc  clauses  and  conditions 
8ti]Uilate<l  in  the  K]toc)ti C4ktiun  dopoaited  at  the  socro- 
tariat  of  the  town,  and  of  which  a  copy,  certified  by 
the  socrutaiTof  the  city,  is  dc|K>aitcd  at  the  National  Pro- 
vinciitl  Bank  of  Kngland,  112,  Bitihoi»5gate-Btroct,  London  ; 
and  with  with  M.  L.  O.  Adam,  agent-general  for  the  Cor 
porattoo  of  Port  Louir,  134,  Boulevard  Hauasman,  P*ria. 
Tenders  sliould  be  made  in  the  form  to  )>c  supplied  at  the 
suae  addreaaea,  and  if  made  by  ])enK>na  situated  outride  ihe 
edony  should  be  sent  at  Icoat  L5  days  previoue  to  ihe 
depArtnre  of  the  above  roentinned  mail  to  the  addreiuct 
given,  with  a  note,  not  Healed,  giiHng  the  name  and  addreiM 
of  the  person  tendering  and  hisaureties.  The  decision  will 
be  given  in  the  month  aucceeding  the  arrival  of  tho  mail  at 
Uauritiiis. 

Merry  and  l^se. — It  in  well  known  that  we  deprecate 
any  discuHsioa  or  tine  hair-splitting  on  tho  aubjoct  of  units, 
but  on  this  fiuhject  an  American  contemporary,  the  Kifctro 
Mtduont,  eminently  "takes  the  cake."  Under  the  heading 
of  '•  Klectrical  Information,  collectetl  by  Amber,"  we  find 
that  "the  Ohm  is  named  after  a  Prof.  Ohm  who  invented 
it."  To  bear  about  "  a  Prof.  Ohm  "  is  delicious ;  but  the 
volt — ^tbc  v.iltV  the  thing.  "  A  volt  h  the  standard  or 
tuiit  of  electromotive  force.  European  electricians  call  it 
an  'elemonl^'  It  is  the  parui  of  which  an  electric 
battery  is  constructed,  and  consist*  of  plates  of  sine,  copirer 
or  prejKirtid  carbon,  which  are  immersod  in  a  liquid  con- 
taining one  of  a  limited  number  of  acids  employed  for 
the  purpose  of  generating  electricity  by  contact  with  the 
metiil  or  ciirbin.  A  bitttiry  vonsi»tA  of  a  number  of  volts, 
the  number  varying  with  the  strength  of  the  electric  cur- 
rent to  1h]  gonoratod.  The  tomi  '  volt '  is  formed  from 
the  same  as  Volta,  the  Italian  scientist,  whose  name  is 
prominently  connected  with  tho  development  of  electric 
icieiK«.'     R«Uy,  a  ^^\m   having  any   pretenmiw    to 


iniitruct  the  public  upon  technical  points  should  keep  a 
contributor  of  the  nature  of  "  Amber "  under  oome 
restraint. 

The  Poet's  View  of  the  Dynamo  aa  an  Exeou- 
Uoner. — The  execution  (|U<Mtiun  cuntlniics  amain  in  tho 
States :  iC<]ieoii  has  had  his  eay,  simdry  witnetaes  have 
provo<l  that  unintentional  experimenters  have  received 
shocks,  and  experienced  untold  agony.  One  man  brought  a 
dog — the  hero  of  the  hour — who  wag  shocked,  left  for  boiusJ 
liS  dead,  and  yet  walkoth.  Mr.  Ilaiold  P.  Brown 
acknowledged  he  favoured  the  electrical  execution 
'•principally  because  Kdiaon  did."  Lawyer  Cockran  has 
lieen  strenuous  in  hh  endeavours  to  discredit  the  whole 
affair,  and  the  jKiet  of  the  New  York  Eirflrkul  Hcri'V} 
(F.  C.  Schneider)  breaks  out  as  follows  : 

How  doth  tho  littlo  dynamo 

Improve  ite  spinning  coil, 
ny  gathering  volts  and  amperes  up. 

The  murdctxir's  bend  to  S[)oil  I 

How  merrily  it  seems  to  ning ' 
How  bright  it«  glittering  suitrlc  1 

ItB  joyous  note  is  like  a  knell 
To  nim  whose  ways  are  dark. 

How  quickly  turns  its  armature, 

Eevolving  in  the  "field," 
The  murderer's  lot's  a  hapless  one 

Xess  Cockran  him  can  shield. 

Colliery  Fittlog's. — Messrs.  John  Davis  and  .Son,  All 
Saints'  Works,  Derby,  send  as  their  catalogue  of  etootric 
apiiaratus,  which  thay  9U])p]y  and  fit  up  for  ordinary  light- 
ing, and  also  for  special  application  to  mines.  Messi^  Davis 
do  not  appear  to  manufacture  their  dynamos,  and  have, 
uken  agencies  for  tho  Bnish,  Victoria,  and  Castle  dyuamc 
which  with  other  appamtns  they  illiistr.itc  in  their  cata-l 
logtie;  hut  in  colliery  litting^  they  manufacture  specialities 
of  their  own  which  the}'  have  given  considerable  attention 
to,  in  ordor  to  pro<luca  a  tborottghty  strong  damp  and 
dust  proof  fitting  for  incandescent  lani[>s  for  outdoor 
and  colliery  use.  Thoso  are  made  so  that  the  Limp  is  pro- 
tected by  a  strong  glass  cover,  and  arrangw)  ho  that  auyj 
ordinary  labourer  can  clean  the  Gtbing  without  touching  the  i 
connections,  and  they  appear  to  be  at  a  very  reiAsonuble 
price.  These  fittings  have  been  introduced  largely  for 
colliery  use,  and  the  model  coal  mine  at  the  Birmingham 
Exhibition  is  supplied  with  thcjie  special  fittings.  Messis. 
Davii  also  manufacture  cloctric  fittings  suitable  for 
illuminating  shoi>  windows  from  the  onteide,  to  replace  the 
ordinary  gasfittiugs.  Special  attention  is  given  to  uloctric 
mine  exploders  and  all  other  necessaries  for  use  in  collier/ 
work,  in  which  Messrs.  Davis  arc  also  largely  engaged  in] 
other  directions. 

St.  James's. — Applications  have  been  received  from 
three  couipjtnics— the  London  Klcctric  Supply  Corporation, 
the  Houae-to-House  Electric  Light  Supply  Compsny,  and 
the     Westminster     Electric     Supply     Curjnration.      Aa. 
the    (irst-mentioned     company     are    already    aiipplying ' 
electric    light    in    (ho    parish    of  St    .Tames's,  although 
outsi<lo  thfi  provisions  of  the  Act,  the  Vestry  have  decided 
not   to   offer  any  opposition   to   tho   granting  of  a   pro- 
visional order  to  them,  subject  to  certain  conditions,  uthe 
withdritwal  of  that  company  might  cause  at  least  u  tflm^N)- j 
rary    incooveaienco   to   such   of    the   jNtrishioners  as 
drawing  their  supply  of  tight  from  them.     These  condi- 
tions not  being  accepted,  the  Vestry  will  object  to  an  order  . 
being  granted  to  the  company.     As  regards  the  applicatioc 
from  the  other  companies,  in  view  of  the  small  area  of  the 
purish,  tlie  low  and  anneyauce  that  would  reauLt  h'ma.' 


utiTiQcossiiry  frofiuaiit  distiU'huTicu  uf  tho  BtreoU  ai'Uing  frim 
an  iiniluly  larj^e  itumbm'  of  comjKimcif  at  work  in  tho  Kime 
area,  the  probability  of  an  increased  charge  for  the  light 
that  would  he  caused  by  »nex«e8Hve«xpetidittiro  of  cajiital 
in  diipli (gating  mains  iinno««»aril}',  and  t)ie  precautions 
adoirted  for  soctiring  compotitHKi,  the  Vestr)'  have  decided 
not  to  ouont  to  the  intjx>dut:tioti  of  uny  further  ^otiDiul 
installatioofl  into  the  [lamh  at  prc-icnt. 

Six  timoa  tho  Profit  and  Loss  Expenses. —The 
electrio  ndlwiiy  at  Des  Moiiios,  lown,  icema  to  have  hctin 
an  immenaa  siict^oxs,  jiulging  fi-om  the  account  hy  a  corrcs- 
poudent  of  Iha  Now  York  Ele-lricnl  lifvmi'.  There  was  n 
tiora<hcar  rood,  Siioly  oqui|>|ii»1  n-ith  tiovr  cara  Mid  fine  homen, 
but  the  people  would  not  ride.  They  pivfontMl  to  «-alk 
rather  than  draj;  alonj;  at  a  slow  iv,»ce  over  the  honvy  gmdus 
in  the  city.  Tbo  i-oad  did  not  pay  oxiwtiaea.  The  nystem 
was  changed  bo  the  Thonuton-noustoD  electric  ey^tem,  and 
can  are  now  nin«in;;on  a  track  nearly  five  miles  In  longlli, 
with  ecvonil  bniucbofi,  Inadod  to  their  [nil  cai>acity,  making 
six  or  cif;ht  miles  an  hoiir,  it]>  and  down  1 0  |>ci'  coat,  j^rados, 
without  ovei-heating  the  jourriaU  or  Rwentiiig  tho  conductor. 
On  one  of  the  branches  the  other  day  there  were  iio:Lrly  one 
hundred  people  on  a  c;u',  tho  only  connection  between  it  and 
the  iMworhoiise  throe  milcfi  distiint  being  a  nunibnr  two 
copper  wire  up  in  tbo  air.  The  cai-  with  that  load  rati  six 
miles  an  hour  up  10  per  cent.  }'i-ndos,  stopping  anil  stiLrling 
at  any  rai|U)red  jwint.  Tlio  company  have  never  hiid  a 
dolltir  of  reiMur  to  niake  on  the  mad — none  hitvn  been 
needed.  The  ««■«  are  always  crowded,  nnd  the  stock  which 
wiw  on  the  market  at  23  cont«  on  the  dollai'  a  short  tjmv 
ago  is  HOW  hard  to  liiid  at  150.  The  road  iR  pajing  eight 
per  cent,  on  '10D,000dolg.,  and  tho  opor;itin^  eKiMiiHen  ni-e 
actually  IcflS  than  fur  hoi-se  car  lines. 

Brytnbo. — The  ttjwn  of  Urymbn,  ncju-  Wrexham,  wanU 
light.  The  giw  company  cannot  nupply  them  without  tbo 
fomintion  of  a  new  cuni|iuny,  awl  thoy  think  thoy  mi^^ht 
jiut  HS  well  have  oltictric- light  under  tbi'Mi  cirt:iim!it:ince-s. 
Mr,  Vaughan  liiigbes,  Chester,  entered  into  some  i»r- 
ticiilars  &B  to  tho  piwliiction  of  electric  li^ht  to  :i  meeting 
called  to  consider  the  question,  and  giwe  some  prices. 
Twenty  lights,  of  8  c,p.,  in  a  room  for  »  (piaj'ter  would  be 
about  ii^.  14a.  9d.,  and  a  cnttiige  with  five  lighl^i  would  be 
£1.  8s.  t*]d.  per  quarter.  The  electric  li^ht  could  hv. 
used  in  churning,  pumping,  mangling,  tiu"iiing  a  sewing- 
maohine,  etc.,  which  would  he  a  great  boon.  A  room  30yds. 
long,  and  30ft.  wide,  would  reiiuire  four  lighu  of  .^Oti  cp. 
Mr.  Ucniutd  Lewie  said  he  had  aeeii  Mr.  J.  U. 
Parby,  who  told  him  he  would  do  his  be»t  to  prtimolv  elec- 
tric light  into  the  diBtHot  The  now  Eloctric  Syn^licato 
had  given  notice  to  tbo  Town  Council  and  County  Counci! 
that  they  biul  got  the  power  to  bring  electric  light  to  this 
uoighbourhood.  Mr.  V.  UuKhos  said  it  would  lake  about 
three  monttu!  to  got  tho  electrio  [ilant  into  working  ordur. 
Mr.  T.  Charles  s.-iid  he  was  very  anxious  to  hear  Mr. 
Daj-by.  He  had  ap|<rovod  of  the  olctlrii;  scheme,  aud  they 
should  oiien  their  nruin  to  rocoive  the  com^tany  in  carrying 
out  the  Rchcroo.  Mr.  •!.  H,  Darby  then  proposed  that  tho 
neighbourhood  be  canv!isi!od,  to  »qq  whether  they  ^t'onld 
take  gas  or  electric  light  at  an  equal  cent  This  wax  carried, 
and  the  meeting  was  DVuntually  adjourned  to  receive  the 
rehult  of  thL'  canviutaiii^'  ol  the  nuighbourhmid. 

How  They  Look  at  It. — At  tliu  halfyeaily  mooting 
of  the  GiM  Light  and  Coke  Coro[»iny,  hold  la&t  Friday,  the 
chiiirniuM,  Colonel  Mukinit,  M.F.,  acknowledged  that  this 
year  the  attention  of  tho  diioctont  had  Ijocii  given  to  the 


question  of  o'.ectric  lighting,  but,  be  Kild,  "  the  directors 
viewed  the  tlueatcnoil  competition  of  the  electric  light 
CDm|»(nies  ^vith  no  alarm  whatever.  London  at  the  present 
day  contained  upwards  of  550,000  houaee,  moro  than  half 
of  which  were  atill  unsuppUed  with  gns,  and  wore  to  a  great 
extent  idtuftted  iu  such  localities  ti»  were  unlikely  ever  to 
become  attractive  to  tho  promotera  of  morocoAtly  illuminanta 
Tho  company'a  incroaae  of  bunness,  epocially  ia  regard 
to  the  aso  of  etovcs,  woa  very  eatisfactory,  and,  lu  far 
as  tho  bean)  could  judge,  had  not  been  at  all  adversely 
inHuonced  by  the  electric  light,  in  which  he  admitted  tliert 
had  also  1>oon  a  small  iticTMML  Tlo  ina'oase  ao  far  in 
electric  light  wax  a  mere  bagatellA,  but  ^vbether  it  was  krgft 
or  amall,  it  would  not  prejiidiciAlly  atVect  the  com|>nny'K 
existing  bustnesa  In  all  the  new  systems  of  Ulumination 
ihera  were  generally  certain  drawbacks  to  be  overcome, 
which  would  pi-uvuiit  anything  like  rapid  progreae  foe  a 
good  uuiiy  yoarH."  Tbo  point  of  these  remarks,  howovw, 
is  that  tho  reduction  the  directors  felt  it  noeosaary  to  make 
to  combat  tho  introduction  of  oJoctnc  light,  has  cost,  them 
£10'i,000 ;  and  that  in  congratulating  themselves  on  the 
increiLWi  of  gas  scores,  the  comjiany  are  proi'ing  timely 
wise  in  pressing  tho  iiaofuliicss  of  ihuir  commodity  in  other 
lioUU  thiin  that  of  tight,  which  i«  being  so  sharply  aaaailed 
liy  eloi^tricity.  Whothor  the  directont  rG:dty  think  rapid 
progress  will  not  take  place  in  the  develc^iment  of  thwr 
rival  for  "a  gooil  many  yeara,"  is  best  shown  by  those 
siguN. 

Edlsoa  in  Paris. — Nuw  that  tho  Shah  has  left  Paria 
tho  gieat  ecientific  monarch  of  Meido  Park  i3  the  voritabk- 
hcii.)  of  the  hour  and  Lho  theme  of  all  tongues,  write*  tho 
Paria  coiTMi>ondont  of  the  Atj/y  TeUgmph.  His  fame  is 
blown  about  on  the  brilliant  lioidoviinis,  the  caf^  ring  with 
his  iijime,anil  the  leading  nows{»i[>ors  are  full  of  his  remark- 
tditu  career  anil  hin  wondui-ful  iiivuntioua.  Pasteur,  Ue 
Lc630|w,  and  oven  Killcl  himself  have  been  temiM>parily  pcle- 
guted  tu  indiirer^nt  accommodation  in  tho  back  imrt  of  the 
house,  and  the  electrician  occupi»i  the  fivnt  raw  all  to  him- 
self.  On  Sunday  the  distingiiiiihed  "scientist  "  aixivod  at 
Havre  by  tJic  "  liourgognv,"  and  he  was  mot  by  dozens  of 
fiionds,  admirers,  and  intcrvie vol's,  tho  latter  discovering 
that  he  reRonibled  an  Anglican  divino,  CoqiioHn  CMifJ,  Dr. 
(-'harcot,  and  Agrnor  Bardoux  all  rolled  into  one.  There 
wore  crim  of  *'  Vive  Ellison!"  but  the  ominout  electrician  is 
not  a  jftt^ir,  and  made  his  eeca]>e  m  ftoon  as  poaeible  from  the 
ontiiusiajits.  On  arriving  in  Paria,  Mr.  and  Mrs.  Edison, 
and  Lhe  relatives  who  have  accompanied  tbom  to  Europe, 
went  to  tho  IIi'ilcl  du  lU)lri,inthfi  Place  V'eitdume,  whei'o 
riH>nifi  had  lieon  tnkoii  for  them.  Yentoniay  morning  the 
eluctriciiin  left  a  card  en  the  American  Minister  to  lh« 
French  ICupid>lic,  Mr.  \\Tiil«law  lloid,  and  after  luncheon 
hud  a  drivu  i-ouiid  the  city  with  Mr.  Cutting.  The  inventor 
hiLS  adinilteil  pluni|ily  tJiiit  ho  has  not  come  to  Europe  to 
bo  "lioniawt"  in  sociuly,  which  he  docs  not  like,  lie  is 
about  to  do  the  gratul  tww  with  his  young  wife  as  rapidly 
as  |Mi&qililo,  and  to  see  Pai'is,  TiUndon.  I'lorenco,  ajid  Naples. 
Aa  fur  the  scientifii:  bigwigs  Mr.  Etliwn  sa/a  that  ha  has 
not  viaitcd  Kuro^to  to  be  |ircscnte«l  to  them,  and  bints  that 
he  cares  aa  little  ubout  them  a»  they  BOont  to  do  about  him. 
Mr.  Edison  (luid  a  visit  tu  the  Kxhiliitioii  on  Monday. 

Soutfawark  Eloctric  Subway. — At  the  meeting  of 
ihc  t'iiy  »if  r.iiiidun  and  SuuthMfark  Subway  Com[>uny 
held  im  Tuesday,  the  Chairni an  stated  that  the  whole  of 
the  tunnulH  forming  the  subway  were  tiniehcd  with  the 
tixceptiun  of  a  small  piece  about  2.')0  yards  lung,  between 
the  Uval  and  the  terminus  at  Stockwoll,  which  woa  found 


to  lie  a  pfocQ  of  wat  gravel,  and  hud  occiuioiiod  gome  delay. 
An  the  utid«rgitnin(l  works  For  three  of  th«  statioiift  wero 
fii)if>bed,  and  tho  works  at  the  oUicr  throe  statiom  were 
proc^oding  very  rapidly.  In  about  eight  wooks  from  now 
tboy  hoped  that  tliG  whole  of  the  nbitiorij)  wouH  ho 
comptoto<1.  Tboy  bad  also  cooinionced  the  erection  of  two 
III  tho  sui'fnco  BtatioiiM — at  Oi-cat  Oovur-Htreet  and  the 
KIcphant  and  Cnstle.  The  surface  stution  iil  Kiii^  Williiim- 
Btrect  was  already  sUnding— the  huilditij;B  were  there,  und 
Uie  lower  }»rt  vrna  now  Vicing  ultorod  into  the  perrannent 
station.  They  had  to  (irovide  (i  vast  simoiiiit  of  uiucbiiiory 
in  comicttion  with  tho  working  of  the  line,  -itid  they  bad 
purchatctid  a  lurgo  piece  of  land  at  the  Slockwoll  end  for 
the  reception  of  tho  iiincbinor>'.  ConBidomblo  progresn 
had  been  ntudc  with  the  works  there-  The  jiermancnt  rails 
were  laud  almost  the  uattru  length  in  one  tiitinel,  and  pnrt 
of  the  leiiglb  of  iuiotbt-r,  in  the  piece  Iwtween  King 
William-atreot  and  the  RleiiLunt  and  L'asUo.  They  hoped 
that  Uid  first  pretiminary  trial  tiuiii  would  be  run  boforc 
iiLiny  days  were  ovor,  but  tbia  would  be  only  nn  e)ri>ori- 
tnentnl  triiil  by  the  eontrnctorH.  Il  hilh  ho|ied  that  they 
would  have  been  able  bo  state  what  date  ibu  lin«  would  be 
oi»«nod  fortniHic:  they  were  difjapiioiiitofl  thoy  cuiild  not 
do  nt  pt^Bcnt)  but  when  it  was  roiiieml>ered  that  the 
oouBtiuctiun  of  the  wholo  subway  was  perfectly  novel, 
tlut  the  working  power  was  now,  and  thut  tho  unango 
ments  io  many  cxuos  wore  entirely  now,  it  unuld  he  iiiider- 
Atood  bow  luiich  tho(i};ht  and  vonjK)dor.itiuii  bad  to  be 
piTen  to  every  detail  ao  thut  there  might  bu  no  fuilmo 
wheii  ihey  came  to  ujivn  the  lino.  Everything  was  l>ciiig 
done  to  complete  the  undertaking  with  an  miiuh  caro  and 
expedittun  mm  the  naturo  of  the  work  would  allnw.  ilo 
hoped  that  tho  wholo  line  would  bo  oinined  within  a 
Nuonablo  Umo.     Tho  ro[iort  was  nnnnitnotuly  adopted, 

Aokason'a  Nevir  Calelootric  Oenerator. — There 
•eeau  to  be  somolhiii;;  solid,  whatever  it  may  ovonLnally 
prove,  aitder  tho  woudei-ful  claims  for  incrcucing  the  output 
of  (TOneiutors  hy  heat  recently  sent  from  Pittaburg,  to  judge 
from  the  fact  that  three  jiatenta  have  jiist  been  iasuea)  to 
Mr.  E.  O.  AcheeoiLof  Pittsburg.  "  These,"  says  tho  Elidrifiil 
ltauip(Serr  York),  "give  proniij*c  of  at  last  .lohiovins  somc- 
thing  substantial  in  the  direct  conv«rsicin  of  heat  into 
ctcctricity.  One  i>.itont  is  to  tho  method,  oiio  to  the  appa- 
rattiB,  and  the  third  to  a  modilfodap|jamtua.  In  tho  eamo  in- 
ventor's former  apparatus  he  caiiited  heat  lineF  totravoraean 
eloctrk  conductor  and  prmlnce  a  magnetic  whirl,  cutting  said 
linos,  socODTcrtiug  tho  heat  energy  into  clocti-ic  energy,  Mr. 
Aebeson  now  l>niiK«  forward  an  invention  which  iit  itomc- 
what  difler«nt.  Ho  showB  it  both  with  and  without  a 
tbomio-couplo  of  the  onlinary  form.  by  means  of 
an  alt«m»ting-cui-rcnt  t;«nei-ator  in  u  circuit,  which 
he  prefers  to  enclose  an  iron  core  of  the  ring  type,  be  pro- 
dncos  magnetic  witvos,  and  those  by  Induction  improsa  an 
E.M.F.  in  a  secondary  circuit  wound  upon  the  name 
core ;  the  ap]>ai-alua  thus  far  practically  constittiting 
a  truiisfurmui'.  He  thuii  applies  fltime  ur  uthcr  auurcu  of 
h«at  to  the  iron  oora  at  a  point  devoiil  of  winding, 
and  l^  como  process,  not  duarly  eel  fui  th  in  tho  jxitente, 
nn  Miditioaal  F,  il.V.  in  impressed  upon  the  aocondary 
circuit.  This  additional  E.M.1''.,  in  tbu  practical  uxjwri- 
ments  which  the  writer  had  the  jdoiunre  of  witneaaing,  can 
and  dues  oxeood  the  RM-t'.  improiiaed  hy  the  primary 
alternating  ciu-ronL  ;  so  th«t  in  rc;tUty  tbu  ctoctrie  eiicrg}' 
doe  to  tho  inductive  tinrisfoi'inutioii  am  bo  doubled  by  tho 
artioci  of  the  new  chertDic  traiuformov-  'L'hc  invention,"  iflds 
lb«  fifrim\  "iieems  to  he  a  distina  advunce  in  electrical 


development,  and  opens  up  a  new  Held  for  the  invettigntor. 
The  announcetl  results  are  loo  remarkable  not  to  attract 
widespread  attention  and  extwriracnting  everywhere.  The 
practical  bearing  uf  the  invontion  will  bo  f;rasped  by  our 
readers  when  we  say  that,  if  the  '  Aehoson  effect '  {if  we 
may  so  christen  it)  is  a  reality,  its  application  to  existing 
plants  of  the  alternating  tyi^e  would  at  once  double  their 
capacity  without  requiring  any  additional  engine-power." 

Naini-Tal  Eleotrio  Railway. — Colonel  TbomASon, 
It.E.,  givea  further  views  in  the  liuiuin  Kngiiten'  to  hand 
of  this  week,  of  the  [imposed  electric  railway.  He  men- 
tions that  water  sujiply,  by  means  of  electric  motor  pumps, 
might  bo  an  advantage  which  could  be  looked  forward  to  if 
there  wore  current  and  eloctriual  auginoora  on  the 
spot.  As  to  the  railway,  regarding  the  feasibility  of 
which  doubts  have  l)oon  very  freely  axpresaod  by 
tho  Indiun  press,  not  by  any  moans  well  posted  as  to 
the  facts  of  tho  cj^o,  he  continues:  "Into  the  line 
which  I  have  sal-Mted  .is  the  bust  below  Nalena  bridge,  the 
old  cart  road  enters  very  largely,  but  to  wbit  oxtcnt  must 
de]>ond  chiefly  u[>on  the  docimon  of  expert«  at  homo  (to 
whom  I  rcfciTcd  the  fjucstion,  and  whose  replies  I  an-ait) 
■8  to  tho  best  form  of  electric  itiilway  suited  to  our  cose. 
There  arc  tbn'c  Hystemn  open  to  us  from  which  to 
chuoBo.  1.  The  accumulator  system,  with  secondary 
storage  bnttoi'ios  can-icd  in  the  cars  thomsetves.  3. 
Tho  parallel  system,  with  an  overhead  or  undcr- 
gixiuiid  conductor.  (3)  The  scries  nystom,  alio  with  a 
conductor,  which  returns  to  the  dynamo.  The  accumulator 
system,  aa  Iwing  the  most  ituloitcndcnt,  haa  much  to 
recommend  it,  having  for-  years  boon  most  succc«- 
f\dly  worked  in  America  under  much  more  ti-ying 
circtuntiLinces  than  any  with  which  wo  hivo  to  con' 
tend  here.  It  deals  with  Eigsags  with  gi-eat  facility,  and 
^i-ould  onablo  ua  to  utilise  the  maximum  of  the  old  cart 
road,  and  so  far  be  economical.  Tho  drawbacks  to  it  are — 
the  exlrii  cost  of  working  duo  to  the  depreciation  of  the 
batteries  and  the  cost  of  carrying  thorn — and  they  are 
heavy— and  to  the  extra  length  of  loiul.  The  |Kiralltil 
system  with  it«  conductor  could  also,  no  doubt,  easily  deal 
with  Kigzags,  but  is  in  some  ways  complicated  on  such 
grounds;  the  conductor  are  ooBtly,  and  might,  perhA|>s, 
be  liable  to  interruption  from  falling  rocks,  trees,  etc., 
and,  finally,  ibo  adoptions  of  any  system  of  conductors 
would  probably  entail  extra  cost  in  tho  extension 
of  our  water  works.  Tho  series  system,  thouj^h  by 
far  the  most  [wrfect,  is,  1  four,  Ijctter  adapted  to  heavy 
streol,  rather  than  to  our  com|mrativc!y  light  dirtrict 
traffic,  and  will,  I  suspect,  lio  too  costly  for  us."  '^Vo  ai"o 
not  by  any  nutans  clear  that  Cobnol  Thnmason  is  correct 
in  his  remarks  upon  the  oomiiarutivo  values  of  the  systems. 
It  would  seem  rather  that  the  ditliculty  of  a  stora^fe 
system  would  be  incroased  so  far  away  from  makers 
or  rojiairs,  and  that  a  direct  sysLcni  would  be  preferable.  As 
regards  scries  traction,  them  is  certainl)'  nothing  to  prevent 
this  system  being  UHe<l  for  King  and  light  work,  which  Hould 
indeed,  seem  its  proper  function,  as  witnos  the  sundry 
telpher  lines  new  at  work  in  England.  The  diecnssiun, 
however,  shows  that  tho  possibility  of  electric  traction  In 
India  is  being  practically  considered,  and  wo  tntst  the  con- 
sulution  with  oxpcru  at,  home  will  rosalt  in  the  entC'r|irise 
being  cairie<l  out  in  a  thoroughly  sucG«eH(ul  manner.  Thn 
oponing  of  India  as  a  Held  for  electric  cnteqifisc  sluxihl 
give  groat  stimulus  to  the  industry,  and  Colonel  ThonuKuri 
must  he  complimented  on  his  energetic  action  \\\  \V'4. 
matter. 
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THE  EXPERIMENTAL  DETERMINATION  OF  THE 
LAW  OF  VARIATION  OF  THE  E.M.F.  IN  THE 
ARMATURE  OF  A  WESTINGHOUSE  DYNAMO.' 

BV  L>:WI.S  SKAKISf;  AMlSAMrKI.  V.  lIol'I'MAN. 

Id  tbe  roaUi«infttic«l  <liRCusaion  of  alternating  ciirrants 
it  \aa  boon  ciittomary  to  bhiuiho  the  law  of  varintioii  of 
E.M-F.  as  tliat  of  a  rinmoid,  Trcvioiis  cK|>crtm«iit»  to 
det«nnme  thU  Iaw  huve  heen  made  iiiwn  mjwhiiies  coiiUiiii- 
ing  no  iron  in  the  nrmattiru.  K^cently  Dr,  Uy\m  Duncan, 
of  Iho  Johm  Hopkins  rnivemit-y.  ha?  Lonilnctcd  cxperi- 
menU  in  which  he  found  that  tliid  as8tini|»tion  was  appruxi- 
nutely  true  with  the  Kiemcna  machine. 

We  propose  to  invostifratc  this  law  iiiion  a  RiHchino  con- 
taining iron  in  the  annature.     To  ol»ei-vn  the  offVct  |)n> 
diiced  by  varying  the  oonditionawe  iinpo«ori  the  following  ■ 
(11  KieldcnrttDt...  2'l6unprTrii:  1<»1=  0:  »|iiwd  =  1.000, 

The  machine  hbcI  mve  the  Mo.  1  Westinghoiue  dynamo  in 
tlia  electrical  Lnhoratory  of  the  Stevena  Inatittitc,  lutod  at 
65  h.|).,  and  rcjuiriiif;  a  cuirem  of  seven  amperes  in  the 
iieid  when  run  at  iU  fall  c«()acily.  The  power  conveniently 
available  being  oitly  a  .1.'^  Ii.  p.  Buckeye  engine,  account*  (or 
tho  small  figures  taken  for  tlio  conditions. 

M»rniOD, 
TIw  methvJ  used  woa  suegeetod  by  Hr.  W.  E.  Goyer,  of 
the  instiuito.  who  had  employed  it  as  oarly  ae  1  ttt^l  on  a 
continiiouB-ciirrent  machine.  It  consistB  in  nieainring  the 
difference  of  potential  existing  between  the  brusho*  for  an 
instant  of  lime  at  any  angular  ixMtition  of  rotation  of  the 
armature,  by  charging  a  condenser  and  diKharging  it 
tliroiigh  u  high-rcAiatani-o  galvanometer, 


In  the  practice  of  this  method  it  was  nocewary  to  devise 
eome  means  of  cloaing,  for  an  instant,  the  shunt  circuit 
acrcMS  the  brnshm  to  the  galvanometer,  while  t.ho  armature 
was  ill  the  deaired  pMition  of  rotation.     To  elfeot  this  tbe 
following  appintUfl    wu  devised:    A  ring  of  brua,    R 
(Pig.  1),  was  sjininu;  around  the  turnoil  {fortion  of  the  bear- 
ing fwerest  the  pulley,  aad  to  this  was  socurod  the  piece  A, 
to  which,  at  K,  wan  hinged  the  iiiece  C,  held  against  A  by  a 
fl|iring  and  aijiiMtiille  outwaiu  b;  the  aerew,  D.     At  the 
apper  end  of  C  was  soourad  a  block  of  hitrd  i-itbl»er,  V.,  and 
to  this  waa  faataned  the  pUte  carrying  llie  xteel  wire  «priu^. 
hK,  by  whieh  contact  whs  ma<le  with   the  steel   piece,  G, 
[kighly  tempered  and  ground  to  an  edge  in  iho  direction  ot 
Ljta  length.     Tbe  steel  piece,  O.  was  fiutcneil  to  the  end  of 
[|lie  amiaturti  furthest  from  the  eommutAior,  w  itb  its  gronnd 
Ladgo  parallel  to  the  abaft  by  means  of  a  V  »bap«d  bnaa,  11, 
[and  at  iuch  a  diKUnoe  from  tho  shah  aa  to  juat  |)UHt.  in  its 
jnotion  with  the  omiauire,  the  contact-spring,  F.  In  holding 
[  B  to  the  armatitro,  hard  rubber  wm  luea  as  an  i  nsulator,  ntul 
ielectrlcal  oonnoctton  ntada  botween  it  und  imo  uf  the  coin- 
I'mttalor  rings  by  a  rublwr.ooyorMl  win;  running  ihntugh 
'  tho  air  siwve  in  Uie  armature.  Fastened  to  the  Iku^rinj^  of  the 
Biaclline  waa  a  graduated  arc  of   IJOtleg.,  cnttcentnc  with 
tlie  braai  ring.     A  pointer,  P,  on  A  serveal  to  determine 

'  OnduslUm  Tfeosls  at  Stervna  Institats  ol  Twbnotocy,  UoImImii, 
N.J.,  1888. 


the  angular  poeition,  in  degrees,  of  tho  nnnature  at  Ibe 
moment  of  coiitucc,  at  which  time  the  E.M.F.  existing  in 
the  armature  was  meesnred. 

The  conUct-Bpring,  F,  as  finally  adopted,  eonaiitad  of  a 
atael  wire  0-034in.  in  diameter,  lent  ae  shown  in  Fig.  8. 
One  end  wss  inserted  in  the  hole  K,  and  aecurod  there  by 
a  set  aci-ew,  and  the  free  end  passed  throogh  a  bole,  slightly 
larger  ibaii  tbe  wire,  at  J,  sufficiently  tar  to  make  contact 
witn  the  rotating  piece,  li. 

Fig.  2  is  a  diagr*™  •>*  'he  connections.  A  reuresenls  the 
wilt!  of  tho  armature ;  B,  lij  the  bnishoe  ;  M  the  main  cir 
eiiii. ;  C,  the  steel  contact-piece  revolving  with  ihc  armaliire, 
aiidcoimocUifl  with  B,.  C,  makes  connection  with  the  •»« 
denwr,  0,  once  ]>cr  revolution  by  coming  in  contact  with 
the  steal  spring,  C^  connected  with  tho  contlensor  by  the 
line  wire  ll_,  w  placed  in  cormoction  with  tho  coiidonsorby 
the  wire  an«l  the  discharging  key,  as  shown. 
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The  necesaity  of  placing  tho  measuring  in-itnimenta  a 
eonsidenible  distance  from  the  dynamo  introiliiced  «  dilB- 
eulty  in  the  shape  of  self- induction,  due  to  a  lortg  line. 
This  we  overcame  as  much  as  utiKsible  hy  using  bare  oontor 
wire  0-008in.  in  diameter.  This  line  waa  supported  on 
glass  rods,  fastened  to  wooden  supports,  ezeept  for  a 
distance  of  7ft.  whore  they  were  fastened  to  a  woo 
hoard  for  protection,  und  for  about  ifu  where  they 
poaacd  tbroucb  glass  tubing.  The  wires  mn  parallel  4-9io. 
apBi-L  their  w^nle  length,  adiaUtice  of  t50ft. 

Tbe  measuring  apparatus  used  waa  a  "high  renstUK* 
Thompson  leHeeting  golvanometm,"  with  iu  aceorapaii^riiis 
Khitnte  i,  A,  g^^  «ia  two  mica  condcnBers  of  one  miero- 
fai-ad  capacity  (variable,  etc.),  all  of  IkllioU  Rros.,  I«mlwi. 
The  scale  used  with  this  gidvauoniebsr  was  placed  33iR. 
from  the  needle  and  hwl  divisiooB  mMSiiring  fotty  to  tbo 
inch. 

The  first  difficulty  experienced  in  measuring  was  thai 
aiising  frem  the  large  static  charge  induced  in  the  tine 
virw  and  the  metal  of  tbe  nuchine  by  tho  action  ol  the 
tielts.  The  first  step  towardH  removing  this  wiu  to  cotutect 
tho  body  of  the  machine  with  tho  ground,  and  to  famidi 
[wintod  wire  colloctore  to  the  belts,  aleo  eonnected  wiUi  the 
ground.  Althoui*b  this  removed  much  of  the  charge,  thoto 
still  remained  enuugh  to  charge  tbe  0  I  motive-force  OOB- 
dcnwr,  and  give  with  the  one-ninth  ihunt  a  mean  bttt  net 
very  constant  dtifletlioii  of  twenty-ono  di^'isioDS.  Aa 
volt  gave  a  detlectiuit  of  about  three  divitions  with  the 
ninth  shunt,  this  \rouM  have  eeriousiy  interferwl  with 
DMMuremonle.  At  tiret,  it  was  a  iiuesUoa  whether  we  were 
measuring  the  potential  of  the  condctiser  due  to  the  i 
charge,  or  ih^t  due  to  tbo  dynamo.  The  followin|{ 
aidoTAlioiift,  however,  show  that  we  were  really 
the  K.M.F.  of  ihr  dyiwrno  ;  for,  BiipfMHe  the  condenser 
become  chargw)  fruiu  the  liolu,  etc.,  to  a  [ntential  grsKter 
than  that  which  tbe  armature  would  fiirniith,  then,  as  soon 
as  the  contact-piece  eompk'tcil  the  dreuit  which 
thu  coiidt)(iiti.'r  aud  arajatun.',  thv  coiKlenaer  wool 
reason  of  iU  greater  |»ot«Miti!,  immwiiately  discliane  . 
tbmiiKh  the  armatare  until  it^  iKjleitiiar  equaUeathM^ 
tho  armature,  which  is  tho  H..M.I-.  we  would  measure^  ^fl 
bowover,  the  oondenser  waa  charged  tu  a  potential 
thai)  that  ul  the  armaliirB,  then  upon  eomiMtion  of  the 
circuit,  the  armature,  from  its  beanx  able  to  sap|il"  — 
inliniielj  larger  ciirreni  than  the  belts,  etc..  would  a 
the  condenser  iiiatantly  to  ita  own  E.M.F.,  wbtt 
what  we  moastiro.  as  before.  Mureover,  OUr  expcnmcliU 
shown]  that,  in  this  particular  case,  the  cuiTonl  from  the 
belu  lequired  'juiio  a  {Mn:4>[iUhle  Umo  to  charge  this  aiD- 
diinst-r,  iiihI  give  even  a  measurMblv  charf^.  Anaddttioml 
fact  that  no  L-rror  wus  introduced  by  this  ctatic  drntipa  ■ 
cviilont  (loni  tbe  rvguUiily  of  the  rc«]ii4(a,andlhanniM(h- 
iif.s(i  of  the  curves. 

I'wo  rvtoliition  counter*  were  used  during  the  test , 
first  WIS  an  onliiinr)'  our,  which  was  bold  in  itlsccby  hand! 
while  taking  s|«^L  This  waa  supsreedol  by  a  seooiMl,  the 
pitdoti  of  vtbivh  engaged  vritb  a  woim  ius«rtc<l  in  tltv  «>  1 
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■  d^amo-aliaft.  TTris  counter  waa  arranged  to  be 
thrown  111  uhI  out  at  will,  and  tho  niimlter  uf  revoIiiUons 
iirtomaticiilly  recmilecl 

The  order  at  piT)ccliir«  in  ii|)i)iying  thia  method  was  aa 
foUowa ;  The  liynmno  antl  iiiRtrriiinQnl.s  (or  iiie;niiriiij; 
potontjnl  bciiiy  aSout  I.^Ofl..  iiitirt,  in  suiumto  rm>ms,  tho 
ohscrvci-a  in  each  i-ootn  were  coiiinjcteil  r»v-  telephone  and 
bell.  The  tlyiuimos  hciug  stnrtoil  and  evurythin^  ninde 
ready,  BJgruila  were  eschangeil  to  ihul  I'lTecl.  Then  the 
ohfterver  in  the  dynamo  room  ailjnstod  tho  contact  ■pnii- 
ntna  for  the  first  [wsition,  nnmhered  I'Jileg.,  observed  the 
inrlication  o(  tho  ammeter  in  the  Held  tii-cuil,  whkh.  if  not 
as  desired,  was  mnde  so  by  ndjiiatiiig  Iho  rcsiatanue  in  thiit 
circuit,  rang  "go  ahead"  signal  to  the  olwerver  in  tho 
uaunrlrig-room,  and  njion  receivitij;  his  answer  threw  in 
the  speed-counter  and  noted  tlio  tiiiio.  Tho  olaorvor  in 
tbfl  niBasarinff-room,  immotitit^ly  tijkon  answering  the  "go 
abflod"  signal,  comniuitfed  a  serion  of  tnea.siiremcnts  of 
Ii.M.F.  of  the  condenRer,  hy  noting  the  swing  of  tho  galvuno- 
netar  needle,  as  follotm  :  The  charging  key  was  pUted  in 
"chac||;e"  [losition  and  left  there  »  few  aeroiuin.  One 
rsverang  key  was  then  cbaed,  and  almost  simiilUineoiiHly 
the  rondenser  wiis  discharged  throngh  this  gHJ/Mnoinotop. 
As  soon  as  tbo  galvuiioiQOtcr  ucodlo  csimii  tn  roHt 
another  charge  was  measnred.  These  measurements 
occupied  from  three  to  fonr  miiiitles.  I'pun  llie  com- 
pletion of  each  aorieit  of  moasiircmtnta,  "  go  ahead '' 
was  signaled  to  the  dynamo-room  for  the  contact  to 
he  cbaosad  to  the  next  position,  .md  tho  ^iljove  oneralions 
repeated.  S|>ae<I  ivns  nsnatly  coimlod  for  thi'oc  minutot,  or 
nearly  the  wLoletimo  of  meoemin^,  umlthoraforo  the  avor- 
we  speed  for  uach  series  wan  outaiiicd  (fuite  accurately. 
The  variation  iii  the  Geld  current  iliiring  a  Aerict  was  never 
over  0 "2  of  a  division -001  umporo,  honco  no  correction 
baa  been  intrudiict-tl  for  this.  The  apccd  in  some  casta 
changed  quite  perceptibly.  To  be  able  to  make  a  correction 
for  thifi,  wo  det«rraine<l  the  law  of  vnrintion  of  I'^.M.F.  with 
the  speed  in  tliiu  mcichine.  To  do  Lhb,  wumadotimultuue- 
ous  measurements  of  sjieed  imd  E.M.F.,  the  latter  at  post- 
tion  of  eoiitact  apjEinitciE  which  gave  the  highest  readings, 
i.<.,  Sldeg.,  a  point  in  the  npixir  puit  of  the  curve.  This 
lav,  aa  represented  by  m  curve,  showed  a  direct  vdriation, 
it  being  almost  a  stniight  line.  U[ion  this  the  conuctiuns 
for  speed  wore  made,  the  value  of  the  E.M.F.  being  com- 
putetl  for  1,000  revolntioii.s  jiot'  inirnibe. 

At  the  beginning  and  end   of  each  run,  vt'hicb   occupied 

out  four  hours,  any  variation  of  H  «'aa  observ'ed  by  notic- 
ing tho  swing  of  tho  neetlle  produced  by  the  cotidenser 
when  charged  from  a  cell  of  I>ec!anch<';  battery,  keiit 
oapeoially  for  that  |>iirpo80.  Tho  variations  were  so  slignt 
that  Uiey  have  not  bean  introduced  in  our  corrections. 

The  corrections  to  he  applied  to  Che  rea>ilingH  of  the 
^ranometer  were : 

(1)  A  geometrical  ono,  from  the  fact  that  the  swinK  of 
tho  spot  of  light  raoasuroa  the  tan.  3  u,  while  the  charge  is 
proportional  to  sin.  \  u. 

^3)  A  correction  tfue  to  the  induction  of  tho  shunts. 

(3)  A  correction  for  tho  ratio  of  the  shunt«. 

ii)  The  resistance  of  tho  air  to  the  swing  uf  the  neudle. 
5)  The  correction  for  speed. 

Tbo  firsts  second,  and  fourth  coiroctinns  were  obtninoLl 
in  one  experiment,  by  com^uiring  six  gravity  E.M.F.  cells, 
which  wore  approximfttcly  of  the  eamo  I--.M.F,  by  the  con- 
denaer  mothou.  Then  bj-  using  one  nt  the  sburitji  employed 
in  the  regular  work,  we  noted  the  swing  produced  by  1,  2. 
3,  and  ao  forth  colls  coupled  in  series.  Knowing  the  exact 
oompurattvo  values  of  K.M.K  which  the  uoiipled  celU  ought 
to  give,  and  by  cxjienment  the  swing  they  did  t;ivc,  and 
taking  the  latter  for  ordinates  and  the  former  for  aljBcisB;^', 
we  obia.ined  a  curve  for  couvertiog  the  one  into  the  other. 
This  CTirvc  approache^l  very  closely  to  n  strdi^bt  line,  the 
ordinates  (or  galvanometf.M'  readingit)  of  whicli  are  about 
4  per  cent  greater  than  the  abaciaate  (or  E.M.F.  values), 
This  correction  ivas  mtulo  graphically. 

The  shunt  ratio  and  induction  correction  were  obtained 
in  one  experiment,  and  amounted  to  0*76  of  1  per  cent., 
which  was  neglected. 

The  correction  for  speed  was  aUo  made  by  tho  graphical 
method,  and  afterwsum  tested  by  logarithnic 

The  instrument  uaed  for  measuring  the  Md  ctirront  was 


■U^ 


a  portable  Thom{»on  galvanometer,  and  for  meoanring  the 
uiTiin  ciureut  of  the  Wealing  house,  the  ^Voitit:gbouso 
ammeter  nsiially  .lecompnnying  tlie  machine,  which  was 
previoitslv  calibrateil  by  u  continuous  current.  Thia  instni- 
munt  could  nut  be  relied  U]ion  within  0  25  of  adiviaiua  with 
the  current  wc  used. 

Tho  main  circuit  wjm  through  a  large  gennan  silver 
rheust^it,  Etruu};  uverheud  in  the  dynamorooni.  When 
running  at  night,  some  of  this  current  was  used  (or 
lighting. 

SlMtlNUB, 

Upon  the  apparatus  for  obtaining  almost  iriHtantaneous 
connccliori  betwcori  the  urmaturo  and  condenser,  or,  more 
strictly,  upon  tho  piccex  which  conio  in  such  rupid  contact, 
l,0'>0  per  mitmto,  dojiends  the  succew  of  this  method.  Our 
dilbcukic4  ^>nit  the  iiiannoi'  of  overcoming  thetn  may  l>o  of 
assiuUnco  tu  others.  In  the  Hi-st  arrangement  of  these 
pieces  the  orid  of  tho  brass  y,  H  (Fig.  ^),  which  was 
fastened  to  the  revolving  armature,  cumo  in  contact  with 
the  spring,  F,  made  of  ii  strip  of  spring  lirasa  I  x  j^i-in., 
and  borit  in  the  foriu  shown  in  Lbu  figure.  With  this  spring 
tho  wear  was  such  as  to  cut  through  the  thin  brass  in  about 
two  hours,  and  aa  thia  wear  matonally  lengthened  tbo  arc 
of  contact,  we  were  compelled  to  aWndon  it.     We  then 


replaced  the  brass  spring  with  pieces  of  clock  spring,  of 
i^evoral  widths  and  ibicknesacs,  tcnnperud  throntihnnt, 
softened  at  ends,  softened  at  tbo  miildle,  and  softened 
ihronghont,  but  oven  the  most  durable  of  the-so  did  not  last 
over  an  hour.  The  majority  of  them  broke  at  H.  Wo  thon 
tried  the  brass  spring  again,  thix  limi?  capjwd  with  steel  at 
its  point  nf  contact  tu  prsvunL  vvoar.  This  lasted  alwut  two 
hours.  We  next  tried  a  heavy  braas  spring  {},  k  ^'„),  tippal 
with  steel,  made  as  shown  in  Fig.  4.  The  p»rt  A  has  a 
(jiring  outward  ;ind  is  hold,  in  cheek  by  B.  The  object  of 
roslndmng  tho  outward  tendoney  of  A  is  an  irauortjuit  one, 
and  is  to  shorten  its  time  of  vibration  to  niui-h  lielow  O'OOl 
minute.  The  next  arrangement  is  shown  in  Fig,  .").  The 
piece  H  in  pajtsing  struck  against  a  steel  pin,  which  action 
forced  it  inward  against  a  light  spring  colled  about  it  Tliin 
arrangemont  prodncod  such  a  jiirring  and  snch  a  wear 
on  II  .as  to  make  ita  use  impracticable.  From  tbo  «x]iari- 
cnoe  of  these  s^irings,  wo  learned  tho  causes  of  failure; 
one,  tlmt  the  springs  used  wore  much  too  heavy,  and 
another,  the  most  eitsential,  that  the  path  of  the  contact 


point  of  H  was  parallel  to  tho  surfaco  of  the  part  with 
which  it  came  in  contJict,  produeing  a  direct  blow  and  slide ; 
whete&s  tho  i>ath  of  oach  should  have  been  tangent  to  each 
other,  in  order  tli.it  the  parts  would  approach  and  immedi- 
-itoly  recede,  thus  allowing,  by  meiuis  of  the  adjiutin:;  screw, 
a  contact  of  almost  nny  delicacy.  The  longer  the  arc  of  con- 
titct,  the  reeult  of  construction  or  wear  of  parts,  thejiroater 
the  variAlion  between  readings  taken  at  any  jioint  in  the 
curve.  To  prevent  this,  we  arrangoil  to  have  a  kiiifo-odgo 
of  h.vdoncd  stucl  strike  the  end  of  a  very  light  steel  wiro 
spring  (03't-in.  diameter),  as  described  in  a  former  (url  of 
thi*  jHtper. 

The  first  spring  used  was  bent  as  in  Fig.  fi,  but  irithrjnt 
the  coil  at  (i,  and  broke  at  tho  point  where  it  was  cUmitcd 
by  the  set  screw,  before  the  enti  of  a  run.  Wc  thon  codc<l 
it  twice  at  G,  cars  being  token  in  fastening  it  to  have 
tho  ouila  preas  firmly  against  tho  plate,  in  order  that  the 
bending  should  be  confit\ed  to  u*  c»C».  TVwwa  wivw^ 
won\t\  W  ftWiit  s\x  w  WN  w  Www,  ^Tv^  'Kctft  tWa.-?  *'^ 
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accurately  replaceable ;  so,  to  avoid  the  annoyance  of 
breakage,  a  new  spring  was  used  for  eacli  rnn.  We  then 
obtained  a  clear  yet  light  contact  that  was  in  every  way 
desirable. 

Tables. 
Tables  giving  the  results  of  the  observations  were  made, 
a  very  short  abstract  of  one  being  hero  given  to  illustrate 
the  form. 


Column  2  gives  the  shunts  used,  and  as  the  condenser 
was  generally  the  same  value  throughout  a  run,  ita  value 
has  beeu  placed  at  the  head  of  the  tobies  and  any  change 
noted  in  the  columns  of  "  Eemarks," 

Column  3  contains  the  actual  readings  (right  and  left) 
made  on  the  galvanometer  scale. 

Column  4  is  the  mean  of  these  readings  reduced  to  a 
value  which  would  be  given  by  the  ^V  shunt 


COHDcTIDHt, 
V4Jh  CIHCUtT  orft. 
Film  CVHUfNT     «,&■■« 


The  first  column  on  the  left  rives  the  position,  in  degrees, 
of  the  arc  previously  mention^,  at  which  contact  was  made. 
This  arc,  of  which  the  Odeg.  was  arbitrarily  assumed,  was 
for  the  purpose  of  measuring  the  absciaaM  of  the  curve, 
and  for  determining  the  position  of  the  armaturo-coils  in 
reference  to  the  ficl.l-magnots  for  any  E.M.F.  in  the  arma- 
ture-coils. The  0  of  the  curve  happened  to  come  Iwtween 
imaition  14deg.  and  15dog.,  and  ai  the  readingsahout  those 
ix)int8  were  uncertiiin,  we  started  measuring  at  a  [)oint  a 
tn'ffe  before  tho  curve  cut  the  axis. 


Column  5  contains  the  readings  with  all  corrections 
applied,  but  reduced,  as  in  column  4. 

The  remaining  columns  explain  themselves. 

These  curves  were  taken  under  the  same  conditions,  in 
pairs,  30  as  to  verify  each  other,  as  in  Fig.  7,  and  then  the 
mean  readings  of  the  two  plotted,  as  in  Fig.  8.  In  order  to 
show  how  closely  they  follow  the  "  sine  law,"  a  sinusoid  has 
then  been  traced  over  them  and  is  the  inner  line,  Fig.  8, 
and  as  will  be  seen  on  insi>oction,  the  agreement  is  quita 
close ;  the   most  marked    diirerence   occurs    between  the 
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Ctkve  No.  1. 
OoarfifiMUi— SIfein  oircnit  consbttoil  of  •l-out  36  olitus  goriinu  xiltfi-r 

wir*   in  Mnllel  mtli    II  lamps  of   16  c.(i.   In  «criiw.        FM-l 

cummt,  4'3  ammrM. 
1.    UlcrolSuwl  ConitaiueT.  Miy  8, 1888. 
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posibions  lUdog.  and  '27tlog.,  36dCi;.  atid  18<ii;g.,  and  on  tlic 
ro>-enH<  curve,  pogitionE  o2cleg.-P3(i9g.,  72deg.-84(Ief;., 
where  thera  U  »  tiort  of  bulging  out  in  the  direciinn  of 
roUUuii  of  iho  ai-uiauirc.  Tbe  uiuxo  of  tLls  i»  iiot  kiiown, 
K>  [ar  :u  wc  ATti  iiifurmvd. 
The  direction  of  rotation  of  the  ^armatiiie  is  shown  by 


Fig.  8  ehovrs  only  one  bniinch  of  Uiti  ciirvc.  Ovar  this 
ciirve  has  also  Weci  Lmced  a  {Kkrabola,  Lhu  lacuf  boliig  at 
the  point  O,  While  tho  cnrvo  ainnntbcsaid  to  follow  the 
"  {laniliula  h,vr,"  as  it  has  two  liiunchc?,  and  tho  gioraWla 
only  one,  still  it  will  Ijc  noticed  tlint  tbc  pamljola  is  much 
nearer  the  tnio  ciirie,  fen-  one  branch  onlj-,  than  the 
stnttsoid. 


GOLDSTON'S  SERIES  INCANDESCENT  LAMP. 

As  mentioned  in  our  accotiitt  of  the  Btrmingh&m  Elec- 
trical Exliiliition,  Mr.  A.  A.  (loldi^ton  is  .shoiring  a  aystem 
of  sL-nos  iiicaniiescctit  lit^bliii*;  for  arcs  :i[iil  incamlosceiita 
combined,  for  pu'jlic  and  private  lighting.  Mr.  GoMsloii 
bas  [latcnttid  »  new  cotuliination  of  acne»  incandoHcanttamp 
and  cutout,  tbo  dctaib  of  which  we  illustrate  herewith. 
The  Ivlisan  and  Swan  CumjKiiiy  are  uiLilerta.ki iig  to  mnim- 
factuni  these  lampa  which  it  is  Mr.  Goldstoit's  latentioD  to 
introduce,  with  other  p:itentcd  apparatus,  m  a  coroplete 
series  inmndeecent  systom. 


t>*i»i.U  <.f  CiitMit. 


GaUUkan't  Soriei  Inuuclucent  ljaa\>,  witb  Cut-out. 

In  these  Umpa,  which  arc  intended  to  ho  used  inth  n 
lOampere  current,  the  Dlametit  in  a  thick  loop  of  carina. 
The  contiectiiiK  pieces,  S  S,  aire  aprinj^y  pieces  of  platinum, 
each  of  two  cr  more  wiroa,  which  wonl(l  allow  tho  loop  to 
bo  hont  aljont  in  any  rooaonablc  <lirci:tiun  without  altering 
the  diataiicex  of  the  poiiift  of  connection,  I>  D.  The 
}>lAtiiium  wircn  are  only  uucti  U>  puss  through  tho  gtuMi 
and  bulow  those  a  piece  of  lu«t  costly  eonductini;  mutetilJ 
joins  tho  uarlwn  to  tbc  wiroa.  To  each  of  thoso  con- 
•lui^tin^  pieccii  a  nlate  ot  gornutn  .litver,  A  A,  ta  fastened 
of  the  form  Rnown  more  clearly  ia  the  details. 
I'lidcnieath  Lhoae  a  kIum  t*r  china  wodgc,  \V,  is  fixed  upon 
a  short-circuiting  plato,  P,  and  i»  pressed  ui>wai-ds 
between  A  A  by  a  spring.  Aa  long  lis  the  loop  of  cai-ljon 
rutDuins  iiituct,  and  tbo  circuit  tbrou^b  tho  lamp  is  tlioro- 
foro  cumptoto,  the  tension  i«  maintained  at  the  points, 
U  D,  and  tho  wodj'o  keope  its  pUco.  At  the  luoniGiit  of 
breakage  of  the  loop  too  tension  is  raleased,  the  wedgo 
forces  ainrt  the  plalo»,  A  A.  and  the  ahoi-t-circniting  plato, 
P,  4roin[iletes  the  circuit  at  T  T,  allowinj^  the  cui'rent  to  con- 
tinue without  inUtrriipliun,  The  HliorUuircniti ng  plate  is 
slotted  at  O  0  in  euch  a  maniior  that  no  short  circuit  oecurs 
ill  oHlinary  une. 

Tho  lump  ii)  al.io  funiiahed  with  :t  »hoi-t-eircuiting  ewitcli 
on  the  holder.  Tho  holder  itself  is  so  constructed  id  ito 
fittings  that  tho  lamp  cannot  be  taken  without  turning  ibiH 
siviU:h  to  complete  tne  circuit  until  another  Uropisreplncod 
in  the  socket,  Thi>i  himp,  having  a  soriw  cut-out  inside 
the  bulb  whcro  no  tampering  can  interfere  with  il,  and 
which  must  act  immudiau-ly  toe  lamp  goes  outs  ■»  t  '•'«^ 
ingenious  aolution  oi  th*  actviu.  \viWMjAfi*R»i'»>-  \v^*&t«i 
proUem. 
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^P  BOUND    VOLUMES. 

Kffb.  I.,  II.,  and  III.,  rietoMi-NU,  irf  "THBELKcmKULEMUi- 
SKBK"  are  noir  rtady,  afid  doA  64  had  fcoutwi  iti  blit«  t^vlii, 
jfiU  Uttrrtd,  pria  St,  6d.  Sxtbtcribvrt  mn  ham  tfieir  i>it»i  eupies 
bound /in- Si.  Oci.,  or  wreri  ftrr  bv^in^  onu  b«o&ea*iM(f,  prwe  St. 


IMPORTANT  NOTICE. 


L 


We  ma/^  occMumally  foUow  the  Uad  of  our  Amerifan  Content- 
fwram'w,  eapeoiofly  uA«f  1  the}f  point  iMt  a  MervioeabU  way.  Thty 
nrv  imI  (acA-imnJ  iti  vufany  thtir  friend*  todoaU  the\f  <an  far  the 
tt^art  Iff  the  paper,  ff*  nrik  our  frie.iui*  ta  r#memAer  ui.  No 
paper  tlial  lot  k»\vie  tr*y  reftuset  Stibieribert  oi'  A'icfiii»«r».  Ifor 
fto  te<i    in  fact,  tor  inifUv  thtm,  Mmkiii^  I^  they  will  get  fill 

i^wnwww  aopM  t^/A»papet  will  ie  mU  on  reyiutt. 


EDISON. 

No,  with  every  clesire  to  ^ive  Edtoon  his  due,  with 
every  desire  to  credit  him  with  nil  be  has  done,  uid 
in  addition  to  add  a  good  percentage  of  safety  margiu 
for  what  he  is  by  some  held  to  have  done — vrc  are 
not  goia^'  to  admit  that  be  is  the  only  living  repre- 
sentative of  the  race  of  practical  electricians.  The 
daily  papers  report  that  Kdison  is  iu  Paris,  and  one 
of  our  eveuiug  contemporaries,  on  the  authority  of 
Colonel  Goiiraud,  says  iie  is  not  coming  to  London, 
and  then  goes  on  to  deplore  the  fact — a  fact  about 
which,  however,  we  may  have  onr  own  opinions — 
tcllinH  im  that  Edison  woold  anlighten  the  anthori- 
ties  on  the  question  of  lighting  Ijondou  by  elec- 
tricity. No  doubt,  in  a  way,  he  could,  so  could 
many  a  schoolboy,  for  our  worthy  local  governors 
do  not  pretend  to  any  technical  knowledge  of  the 
subject.  Thft  intense  desire  to  say  something  smart, 
to  pretend  a  knowledge  where  knowledge  is  not,  to 
pose  as  ubiquitous  instructors  upon  every  subject 
abstruse  or  simple,  frequently  leads  our  political 
contemporaries  to  publish  what  is  worse  than  incor- 
rect, iu  that  it  reaches  the  eyea  of  the  uneducated 
and  is  accepted  as  gospel,  "  for  it  is  in  print."  There 
is  no  possibility  of  counteracting  the  evil,  for  those 
who  read  these  delectable  articles  do  not  read  tech- 
nical papers.  It  is  bo  in  this  case,  but  to  i)at>&  by 
such  Miatemeuts  means  permitting  gross  libels  upon 
the  capacity  of  English  electrical  engineers  to 
pass  as  current  coin.  If  those  advertising  puflfe 
mean  auytbiug,  they  are  meant  to  be  taken 
that  EdieoD  ie  far  and  away  superior  to  any 
contemporary  engineers  iu  tbia  country.  This  is  a 
proposition  we  emphatically  meet  with  a  decided 
negative.  Some  years  ago  Edison  was  a  name  to 
conjure  with,  but  its  value  was  gained  through  tbo 
ignorance  of  the  audience  appealed  to,  and  the 
systematic  and  untiring  assiduity  with  which  tbo 
business  men  surrounding  him  advertised  and 
puffed  the  inventor  and  his  inventions.  Those  who 
know  anything  of  electrical  subjects  know  that 
Kdison  is  much  about  the  samo  as  other  inventors— 
he  has  commenced  in  darkness,  failed  again  and 
again,  gained  light  from  his  fuilurost  and  ni  certain 
instimccs  succeeded  iu  the  cud.  His  successes  in 
most  cases  have  been  of  the  nature  of  improve- 
ments. The  difficulty,  perhaps,  is  in  tbo  successea 
being  so  small,  when  wc  consider  the  untiring 
energy,  the  miUmited  perseverance,  the  large  ex- 
penditure, and  the  talented  assistance  he  has  had  at 
his  bock  and  call.  The  success  of  Edison  in  America, 
as  regards  electric  lighting,  is  proportionally  no 
greater  than  that  of  Westiughouse  or  Thomson- 
Houston.  Pinning  down  these  irresponsible  writers 
to  a  definite  point,  we  would  ask  them  to  consider 
upon  what  particular  point  he  has  given  the  world 
anything  superior  to  what  it  has  obtained  from  other 
inventors.    His  name  can  never  compare  with  that 
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of  Gramme  in  3ynamo  machines.  He  must  stand 
oil  thfi  same  pedestal  as  Swan,  Laue-Fox,  anii 
others  as  re^rards  iucandescent  lampB.  and  di\'ide 
the  honour  of  devising  the  three-wire  system  with 
Dr.  IIopIdnsoD.  Almost  as  important  an  advance 
as  inventing  a  dynamo  are  the  investigatious  which 
malce  it  possible  to  "  Bpe(:iry"  a  dynamo,  and  with 
all  due  humility  we  claim  this  proj^osB  for  English- 
^K  men.  If  Edison  is  the  man  we  have  alwaya  taken 
^»  him  to  be,  he  would  be  the  first  to  repudiate  the 
L  idea  that  he  claimed  "  infallibility  "  in  matters  olcc- 

^B  trical.  Admittedly  he  is  a  man  among  men — and  a 
^^LJhig  one,  too — hut  he  cannot  come  straight  &om  New 
^^rltOTk  or  Pahfi  and  tell  us  more  about  the  Loudon 
^f  [igbting  than  we  can  lull  htm.  Like  the  parson,  if 
he  has  to  preach  he  must  get  up  his  parable,  and  the 
information  required  for  such  toaching  as  we  are 
told  he  can  give  ub  is  not  derived  from  introspective 
imaginatiou,  hut  &om  an  arduous  study  of  facts.  A 
dor^n  people  in  London  have  the  facte  at  their 
fingem'  ends,  and  some  one  or  more  of  these  would 
hftvo  to  enlighten  Edison  iu  every  direction  before 
he  could  attempt  the  role  of  prophet.  Now  that  we 
have  indicated  the  position  we  regard  Edisou  to  take 
in  the  ranks  of  electrical  engineers,  we  have  to  say 
that  otir  information  as  to  his  movements  differs 
&om  that  given  above.  A  man  standing  in  the 
front  ranks  of  eloctrical  inventors,  is  a  man  his 
KngUsb  confreres  will  delight  to  honour.  They 
will  heartily  welcome  hiiu  to  this  country,  and  be 
glad  to  reciprocate  the  courtesios  many  have  mut  with 
ou  the  other  side  of  tht!  Atlantic.  If  there  is  one 
thing  the  Americans  shine  in  next  to  advertising,  it 
is  in  hospitality.  The  door  is  open  and  you  are  wel- 
come without  any  rcscr\'atiou  whatsoever.  The  same 
trait  of  character  is  to  he  found  in  Canada,  iu  Austra- 
lia,aud  other  colonies  of  the  Anglo-Saxon.  Lt  is  char- 
acteristic of  the  race,  and  will  not  be  found  wantiug 
when  the  great  "  American  wizard,"  as  he  has  been 
called,  lands  upon  our  shores.  The  difficulties  he  has 
had  to  contend  with  from  youth  upwax-ds  have  been 
greikt.  and,  thcrufuru,  thu  name  ho  has  made  and  the 
success  he  has  attained  are  all  the  more  commendable. 
His  inventions  have  not  liucceeded  in  taking  iirm 
root  iu  this  country,  but  that,  without  detracting  from 
their  value,  tends  to  prove  our  contention ;  or  we  are 
Tsry  unpractical  and  use  a  shadow  when  wc  ought 
to  use  the  substance,  or  in  other  words,  use  an  in- 
ferior article  when  the  superior  is  proffered  to  us. 
Wo  h&i'dly  think  this  is  the  case.  The  great  aim  is 
to  get  simplicity  combined  with  economy,  and  in 
these  dB}*s  of  competition  engineers  are  not  likely  to 
overlook  or  to  put  aside  any  apparatus  that  conduces 
to  this  end.  It  may  be  well,  once  more,  to  tcU  our 
coQtemporaries  that  the  great  progress  of  electric 
lighting  in  America  is  due  to  causes  which  do  not 
exist  in  this  country.  Here  its  competitor  is  cheap 
gaa;  there  it  is  dear  gas,  or  no  gas  at  all.    In  the 


latter  case  it  ought  to  be  eviclent  that  the  chances  of 
the  new  system  are  much  better  than  when  houses 
ari!  filhid  with  gasfittiiigs,  and  any  alteration  will 
cause  expense  and  inconvenience.  It  is  not  a  good 
reason  to  give,  that  because  certain  things  happen  in 
one  place  they  ought  to  happen  in  another.  All  the 
conditions  must  he  considered,  and  if  they  are 
in  the  case  of  electric  lighting  we  ought  to  acknow- 
ledge that  the  English  are  not  so  bad  after  all. 
To  return  once  more  to  our  immediate  subject, 
we  regard  Mr.  Edison  as  standing  in  the  very 
first  rank  of  inventors,  as  being  able  both 
to  teach  and  to  learu  on  special  points.  One  pecu- 
liarity of  the  man  has  always  struck  us  as  giving 
the  best  and  clearest  insight  as  to  hia  great  ability. 
It  has  been  our  lot  to  be  more  or  less  intimately 
act|«Minted  with  many  of  his  assistants,  and  from 
firijt  to  last  we  never  heard  a  word  of  disparagement 
uttered  by  anyone  of  them.  They  all  believe  in 
him  :  the  pedestal  upon  which  they  place  him  is  fax 
higher  than  is  usually  the  case  with  a  man's  inti- 
mates. But  so  it  is,  and  were  there  none  other 
proof  of  his  great  powers,  this  fact  aloue  would 
ensure  bis  high  position. 


THE   FOWLER-WARING  CABLES   COMPANY. 

Elsewhere  we  giv«  the  greater  portion  of  the 
prospectus  of  this  company,  which  seems  to  have 
been  formed  to  amalgamate  competitive  interests. 
The  cables,  as  inanulocturud  by  Messrs,  Fowler  aud 
Co.,  of  Leeds,  and  also  by  Mr.  Waring,  have  been 
fully  described  and  illustrated  iu  our  colmuns,  and 
must  bo  well  known  to  our  readers.  The  direc- 
torate is  an  exceedingly  strong  one,  and  includes  the 
well-known  Nitrate  King.  With  regard  to  the 
prospectus,  it  errs,  like  all  prospectuses,  in  being 
somewhat  indefinite.  The  facts. as  stated, of  course, we 
are  bound  to  admit,  while  some  of  the  inferences  may 
be  debateahle.  There  is  no  doubt  about  the  necessity 
of  putting  wires  underground  in  busy  and  populous 
centres,  and  ruco  that  necessity  is  accepted  it  be- 
comes of  importance  that  the  work  should  besogood* 
and  the  materials  employed  so  imperishable,  that  the 
cost  of  maintenance  should  be  a  minimum.  The 
first  cost  of  laying  miderground  mains  will  always 
be  large,  even  if  subways  become  general,  but  that, 
as  a  role,  is  not  a  preventive  to  business.  When 
once  the  mains  are  laid  they  are  wanted  to  remain 
highly  insulated,  with  as  little  deterioration  as  pos- 
sible. It  is  not  the  initial  cost  but  the  maintenance 
that  kills  busineBS.  Whether  the  company  now 
formed  posaeesos  perfect  cables  for  undei^onnd 
work  is  a  question  time  alone  con  decide,  but, 
at  any  rate,  as  time  goes  on,  if  improvements 
are  made,  the  company  will  have  no  difficulty 
in  adopting  them.  With  the  QCQQMm.  xuA,  w^ 
of  eltjciric  Vvvi^v^vug,  Wx.  wiaa  cA  v3ws^\s.a«5 »  •Qaww. 


must  be  a  large  field  of  operatioufi  open  ta  thfi 
manufacturer  of  cftblos.  Atteiitiou  should  be  diroctod 
to  one  point  in  this  prospectus  wbich  shuwa  thnt 
busiuesB  is  meant.  Tbe  pnrchasR  money  conies  to 
only  forty-one  two-bundrotltlis,  or,  say,  one-fifth  of 
the  capital,  whereas  in  a  giganlic  concern  recently 
oflfered  the  purchase  money  was  forty-one  fiftieths, 
or  ftlwut  four-fifths  of  tbe  capital.  Accordiiif;  to  the 
catalogue  of  the  Waring  Company,  their  cable  is 
largely  used  in  America,  and  a  large  numher  of 
teetimouials  aio  given  as  to  its  value.  In  these 
cases  the  testimony  of  someone  who  has  used  tho 
maloi-ial  is  of  far  greater  value  than  anything  that 
can  be  said  for  or  against  by  a  non-user,  and  nil 
persons  interested  should  make  a  point  of  seeing  the 
testimonial  K. 


LAW    OF     PROBABILITY    OF     ERROR     AS 
?LIED     TO     THE     OBSERVED     ELECTRICAL 
BESiSTANCE  OF  THE  HUfiTAN  BODY. 


A 


HY    A.    K.    KKNNKIJ.V. 


It  ia  geaerall}  lulmftUHl  tluit  all  arwiiU  pIionatnon;i  arc  in 
tho  aggregate  conbrollod  liy  Ibo  $;onenvl  law  of  piobiihility 
of  orror,  umt  statistics,  tt  ia  olftinKx],  sliaw  ilmt  tho  uruimr- 
tiona,  weight,  iiitol!i;ieiico,  ami,  in  fact,  iUl  meaetiraUle  [ipu 
lieiiiet)  of  animated  Bein}^,  at  any  j^iven  time  nnd  (tWu, 
cenbrc  ulioiit  some  ni«iii  viiluu,  the  divcr^iicds  (roni  wliicli 
folluiT  thv  Uw  of  |>roUtl)iliLy  of  crior  in  (>)K6rv.-ttioiiit.  This 
Icod^  to  tho  iiifurciicu  that  N^iliiru  oridim'^  :ill  orgiiiiiainH 
with  ijlight  variahility  of  typo  in  a  hi^li  dn^roa,  any  one 

ItiUiilitv  Ixjing  tJie  residtanl  of  a  great  rniinlmr  cil  fucWTH,  so 
UuU  tK'  i^ciicrAl  mciin  h  ren^heil  tliroiigli  llic  aiimnia.lioti 
of  all  iMBsiblo  variations  of  tlioso  fautoi-^  m  auiiv  vari4 
tioni  hoing  ultimately  jiositiveai!  nepitive.     The  liw  has 
|H<ol)ahly  not  liooii  stated  for  tbo  nieusurod  «lecli-iciil  ivsiEt- 
anco  of  tho  huTuai^   Iwxly,  hut  tho  f<-il]owiii<;  obsoivatioiu 
may  fairly  ho  aaid  t.u  iniitaitc  tin  niijihcatioii : 
Two  hundred  and   twenty  men  and  lioys  were  iiica«iire(l 
A  Mr.  T.  A.    I'rflisnn's  laboiutoiy  (or  the   rcJiisliinco  ihuy 
WBTctl  hi-lwcun  tbu  Imnds  with  liquid  ■onl.ict,     The  niea- 
suremonUs  were  all  miwlu  <nt  the  »imu  d:iy,  and  aa  nearly  as 
pogsiMc  under  the  sam<!  cniiilitinim.     'Iwo  glaaa  jam,   15 
contimvtrcs  (Oin,)  in  diuiudur  and   20   cQiilimotrcs  (i^in.) 
doo)),    iMintaiiiitig   an   aqitcoua   siiUitiun    of  cnnKtii;  |)utJiHh 
(density     1"10),    woro     connvcUMl     by    iininersBil    i:op|it!r 
^H     shectii,  15  contimotres  x  \i\i  centiniotrcMi  (<iiii.  x  iri^in.), 
^H     with  it  WhuAlMti^ne  biiilge,  The  ruisuti  for  iulopting  caiutii: 
^^     [lotaHh  «ilnt,io]i  wa»  th;it  in  a  ju-cvions  Il-kI  with  ."iO   man 
their  nienti  roeifllimco  hotwooii  tint  hntidn  iminersc<l  in  this 

I     solution  was  found  to   ho    30   |>or   cent   loia   tliari  wlicn 
iwjueous  /.ini:  -tidphate  aohition,  of  doimity  1  13,  and  zim- 
olei^trodes  were  luod,  all  other  conditions  rcniiiining  un- 
altered. 
The  testing,' battery  had  a  low  roflistiinco  nnd  an  E.M.}''. 
ot  eight  volte.     The  bridge  i"atio  was  Jl,-^!],  and  with  the 
dwul-beat  ^'ulvanomstor  omployo*!,  readingx  could  oiiaily  bo 
taken  to  one  ohm  in  2,000. 
The  iiiensuremcntfl  were   made  in  such   a  niamier  as  \« 
olintinatc  Almost  entirely  the  offecU  of  ]iolarisjitioii.    Under 
these  cu-ciimswncM  it  wiw  fouinl  that  Irttwocn  the  limits 
^m      of  the  fechleat  current  hj'  which  an  nbsenration  ontilcl  he 
^H     obtained  and  the  Rtmngest  current  tbnt  on  Btartitig  or 
^^     intemi|)tioTi  eonld  be  conveniently  su|>]]orte<]  by  the  men 
(about   five   inilliam[JureB),  tho   maaeurecl  roaisbanco«  wore 
[iraclically  indcj»endciit  of  tho  current  strength,  and,  con- 
He(|Uently,  of  the  liattory  jmwer  eraployoH.     Tho  reximtinocR, 
howtror,  <lecroa!wd    with   the  surface  iirca  of    imtnorscd 
skin,  and  alao  n-ith  the  period  of  imnicraioii,  in  many  in- 
stances falling  about  lOOohmBin  tbeRrst  SOsoconds.  Toob- 
Mia  fotajxirMo  results,  tlioreforo,  the  bands  ^f  the  por«oD 
totted  n-orvf/iuaged,  j^oiutiug  vortianUy,  Jownivard  uito  the 


jam  until  the  tips  t,f  tho  middle  fingora  rested  on  the  bot- 
toms, and  th«  moaaurument  was  made  as  clnselyas  powlbla^ 
SO  Bccomls  after  inimorftion.  Tho  rcadiiij^i  wore  carried' 
h>  tho  nearest  10  ohms,  units  Itoing  negligible  oven  if  thoJ 
riwistaneo  hail  iK-en  stoauly  enough  to  romler  thrm  distincu! 
Tbo  vai'liitions  in  these  measiu'CmQuls  would  inchide  not] 
only  iliffcrfitiL-ca  in  the  resistance  of  tho  anas  and  trunkal 
but.  alwii  the?  variations  of  thickness  in  the  opidennifl,  areilj 
of  hAinl  surface,  as  well  as  errors  of  observntion  and  timetj 
All  th(!sc  tliaturhitijj  conditiuntt,  however,  niny  be  regarded! 
;t8  lielont^ri^  to  ihe  class  of  olisurvaliorial  error,  and  simiilyj 
tend  to  nialic  the  rnea-iuroment  of  thu  ii»ii»tiuice  within  thaJ 
hoiiy  less  [irocisc.  The  njje,  heijjIiC,  and  weight  of  the  .^ub-l 
ject  were  remnhxl  with  each  observation.  No  doijcndoncoi 
o(  iho  reKiaUncR  ni»on  thesu  «|uatitioti  could  be  noticed,  butJ 
tho  hoya  bail  appaiently  a.  higher  rcsista-iicc  and  rt«iitl 
built  tiicii  a  low  i-caiBtancc.  Thunt  the  four  hoj-a  of 
under  IG  gnva  an  average  of  I, '218  ohm**,  while  the  nine"^ 
caaes  of  men,  whone  weight  exceeded  I'.'^lb,  gare  an 
average  of  770  ohina. 

The  avonige  of  all  the  220  ineafturemerite  was  just  1,000 
ohms,  and  the  sum  of  the  liivergencea  from  tbia  mean 
value  taken  without  regard  to  nigu  was  Hi.flSO. 

Fraiii  thc^c  dabt  we  obtain  by  the  ftpplication  of  the 
usiukl  np|»POJtiniate  formulw  of  probability  the  following 
table  in  which  the  actually  observed  and  calculated  diver- 
gence* are  compared. 


Divurgeiii-u  between. 

CalcnlatAd 
niiiubar  of 

OMM. 

Obwnred 

anmbw  •t 

euc«. 

Difl>1VDIM. 

H 
49 

—  loa 

41 
30 

-  71 
20 

13 

-  33 
7 

5 

-  10 
2b 
0*4 

47 
Sb 

-  103 
38 

40 

-  78 
15 

10 

-  25 
7 

1 

4 
4 

7 

-  7 

0 

a 

-U) 

-  -7 
7 

3 
-    10 

500  hikI  350  ohiiiH  4:     ,„ _.,. 

360  as'l  <KlO  ntiim  *     .............. 

0 
2 
-     2 

-  !■« 

-  Z^ 

The  agreement  is  seen  h>  bo  very  fair,  oscqit  that  there 
wora  more  large  iliflcro|KU)e{e8  of  over  M)0  ohm  Han  tberay 

woiiM  iLccourit  for. 

The  hijjhcat  oiTSorvod  reeisUinco  was  1,970  ohnw  and  tbe 
lowust  CtiO  ohni!'. 

Unilortlio  conditions  of  this  test,  therefore,  it  wa£  an 
e\eti  chance  by  tho  theory  of  pmbability  than  luiy  man's 
I'Csistaitce  would  lie  within  lOf?  ohms  of  1,000— (.'■.,  would 
lie  Iwlwoen  f!9L'  :uul  I,IOJ<.  .\«  a  fact,  115  out  of  tho  220 
observations  fell  within  those  limits,  so  tiiatthe  tiiuU  result 
of  all  the  nieii-SKroiiicnts    was  1,000   ohms+108. — Khiiri'^il 


MECHANICAL  DETAILS  OF  ELECTRICAL 
MACHINERY. 

ItV     A,    .1.    SII.WV. 

In  the  pi-aclicid  ap^ilicacion  of  electrical  machinery  to 
heavy  work,  moi-o  fadui-on  liavo  i-osidteil  fmm  lack  of 
juiticient  attention  to  mochonical  details  of  cunstriictiun  than 
from  any  other  »i  ngle  cause,  if  not  more  than  from  all  other 
c;ui8c»  combine) I.  Mnny  electrician?  have  never  tQarned  to 
look  upon  electrical  machitery  as  anything moi-e  than  labora- 
tory apiiaratiu.  This  nia}-  )»o  dno  to  tho  fact  that  they  are 
scicntitic  experimenters,  and  not  mechanics.  This  Is  itot 
universally  the  ea*e,  however,  for  that  some  are  fine 
mechanic&l  an  well  us  electrical  eii.i;inocra  ia  ishown  by  tbo 
character  of  their  work. 

In  dojiigtiing  (l3'Tiamos  and  motors  for  heavy  duty,  % 
liberal  margin  should  always  bo  allowed  for  overloading, 
abuse,  and  iicglecl,  not  only  in  the  electrical  portion  of  the 
aptKiratUH,  but  in  all  the  mechiiriicid  details  as  well. 

Brush' holdont  in  which  the  brushes  are  held  in  placa  by 
small   iiurled  he«id  eurewa,  binding  post*  and  flimey  uoa- 
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nectors  in  or  to  vrbieh  still  mora  urisulistanlbl  scrowa  arc 
©xi>cct«tl  to  soeure  krj;o  confhictore,  are  tbini;»  wliicb  oii« 
voiild  hiinHy  cx)>cct  to  liiul  mi  dyii^inioH  and  motors  from 
repiitetl  lii'«t-o1>ist  mukunt  j  tmt  oim  daos  find  ttn^ni,  iicror- 
thclesa. 

Sorairs  for  ooiiiiecliuiui  iilioiild  have  ai|iuiru  or  hcxi>(i;onul 
hoAti*  in  all  cases  whan  [kissiIjIv,  and  ;iet:i[Kl  Iiiridiiig  poxi 
««rews  should  have  hi!:i')»  of  the  «tnic  ]th:tp«.  St:rewR 
iet|tliria(;  too  frequent  ndjiirttmciit.  to  nuiko  tho  iiso  of  a 
wrench  tiridi.-sir.iblc  shmild  have  liberal  "  wing"  hculii  or 
beads  with  croRs-jiiiiK.  Niiilo!  hoa<Iii  .ir«  nn  ahominaUon, 
and  ahoiild  licvct  t>c  tucd  t/n  liutvy  uuchJiicry  undor  niiy 
circumstiuicoa. 

Screws  to  which  connections  aro  matte  by  twisting  the 
wire  arouiid  tliom  tboulil  bo  e«i»ooiaily  substsiiilial,  and 
bIiouM  it)  all  ciacahe  luovidod  with  lilioral  washors. 

In  m*Dy  enj^necriiig  eatahli^hmonta  it  ia  one  of  the  itii' 
wntten  nues  never  to  nse  n  act  acrvw  kvu  than,  <iay,  jjin.,  or 
a  \n}}l  le«B  tiian  Jin.  or  l;in.  indiuun-'tcr,  exco|>l.  by"s;|)ecial 
disncnsation."  Kven  when  tho  nominal  tond  on  tho  bolt  i* 
mat  thai  iL  might  bo  uiirriod  by  iMitt  ihitt  ie  much  sinallcr, 
it  ba«  been  found  tho  only  Kitt  tray  to  ullow  a  libui-al 
margin  for  cotitingoncioa ;  sticfa,  for  instance,  as  a  l»irly 
labourer  at  ttie  end  of  a  iiionkov  wrench.  Kimilar  nik-s, 
modilicd  lui  to  the  sixes  of  the  Ixiftji  and  screws  to  )w  use  I, 
should  a|mly  t«  heavy  flectriciil  work. 

The  "factor  of  safety"  has  boon  calle<l  a  "  fautor  of 
ignorance."  It  should  sometitQus  bo  based  on  the  igpior- 
ance  of  tho  usor. 

A  motor  dcsignod  spocinlly  for  very  heavy  duty  in  a 
atUAtion  where  anything  tnoro  than  the  Tnoat  onliniiry  ciiio 
was  not  Ui  bo  e\i<i>ulod,  was  jirovidoJ  wii.b  coiuivctor'i 
hiving  Ain.  slot-heiulofl  brjAa  screws  for  socniing  coiuluc 
tors  of  No.  i  A.W.O.  wire,  ll  in.  ]i«i'}i:i|Ht,  eupcrllnoiis 
to  state  that  soma  of  tliCMU  scrcwod  thumselvos  off,  insUtad 
of  in,  and  had  to  l>e  roulacod  with  screwa  of  iron. 

tTotonly  arc  liberally  [iroix>rtioned  screwa  Icm  likely  to 
^et  broken,  twislal  off",  or  otherwiMs  cripidod,  than  the 
imitation  fastenings  oftt'ii  fitrnislleil,  but  belter  ountjicta, 
and  constitiuontly  tci».t  trouble  fi'oni  lieatio^  -m  well  an  a 
higher  cleL'trital  cflicleiny,  mc  obtiiiiiiible,  us  the  larger 
screira  am  lie  sot  duuii  liiird  enongli  to  exert  a  ruasoti.-ible 
de^ee  of  |>rc3siit% 

There  is  a  motor  in  the  market,  the  bni^li  hotikr»  of 
which  arc  piltui.1  with  br.i«4  surews  iibuul  ^''^in.  in  diu.mel«i- 
with  nurled  heotla  about  jjin,  in  diameter.  One  of  tboao 
screws  i?  snTijiot>cd  to  lie  siillicient  to  clamp  the  brtiab 
securely  in  liiavc.  It  ilid  hold  for  a  short  Lime,  when  the 
bmeh  s]i[t|iad,  wa»  ruaiijntHud,  and  noun  slijiiwd  a^aiii. 
This  time  a  iieratkvler  wiia  iipidicd,  in  the  ehapo  of  a  pair 
of  uliers,  and  the  briiah  did  not  »l]'|i  a;;airi. 

^Vhon  it  bec»nio  noccssary  to  i-ciuljuHl  the  bnuh  on 
account  of  wear,  the  set  screw  aoomc<l  diaincliiic^d  to  let  jjo. 
On  insjKDctiiiu  it  was  found  that  the  |x«rt  of  the  screw 
hetwoen  ihu  jioiiiL  am)  tho  yoke,  into  which  it  was  tapjieil, 
was  sotDOwliat  lir^r  than  when  raiido.  lie  screw  was 
finally  gotten  mit,  but  the  Lhicad  in  tho  hulilor  woji  ruiuG>d. 
It  w»«  thou  Lii)jied  ,'<iii.,  arid  littwl  with  .in  ordinary  case 
hardenod,  square  haul,  set  screw.  This  i^  not  <jiiito  as 
handsome,  from  the  apparatufl  outkors'  «taiid-|>oint,  a«  tho 
original  arrangement,  Imt  it  is  mticb  more  satiifoctory  to 
the  man  who  nine  tho  motor. 

SotMMwaof  brasH,  capccially  of  the  aoft  yoltow  brass 
rod  commonly  iteed,  are  a  nuisance,  as  the  points  invariably 
uiNiet  as  soon  as  any  attempt  is  mndo  to  screw  them  up  ti^bt^ 
Toerc  are  situations  in  which  iren  or  steel  set  screws  are 
inadmieaihlc,  but  they  can  bo  uflcd  in  nine  places  out  of  ten 
in  which  tho«e  of  bra«»  are  considered  the  only  orthodox 
thing.  8orae  makers  of  fittings  are  »«ing  thorn  rjulte 
extennvoly,  and  it  is  certainly  a  fifairt  in  tho  right 
direction. 

The  broBS  j'okes  which  carry  the  nmiatnro  hearings  are 
sometimes  very  weak.  Thi»  state  of  things  arisM,  no 
doubt,  from  a  laudable  dcajre  on  the  |xirt  of  toe  maker  to 
economise  in  the  weigh'  of  brass,  ilthongb  in  many  casca  it 
w  duo  simply  to  bod  ilosigti,  aa  there  is  sufticient  metal  in 
tiie  yokes  to  make  thorn  amply  rigid,  if  it  were  properly 
distioiiid. 

Ill  motom  from  which  the  {xiwor  is  taken  by  a  belt, 
this  weakness  U  not  ulways  so  iieixreptible  i  but  when  a 


|nnion  on  tho  armalnro-fihaft  is  substituted  for  the  belt 
[inlley,  the  laik  of  vtrength  may  bccomo  only  too  apparent. 

Tlicro  is  sciiccly  any  mn^le  mocbaTiical  detail  in  a 
dynamo  or  motor  in  which  weakness  is  moie  fatal 
than  in  the  arni.itufe-st)i.ft,  and  yet  this  defect  ia  not 
iincunmion.  On  acooiint  of  the  hij^h  it|>ccd  at  which  they 
mil,  armature  shaft  bearings  are  necessarily  miido  very  long. 
On  thiit  account,  in  order  that  they  may  not  denect  in 
their  iivrn  length,  the  diameter  snould  he  considerably 
greater  than  that  due  to  the  toTqiie  alone.  A  long  bearing 
wliich  g{>iing8  itt  wor«c  than  a  short  one  which  la  rigid ; 
null  a  bcartnt;  which  rs  amply  large,  as  for  as  ultimata 
Htrcngth  is  coiiccitied,  may  dcllcct  very  appreciably  when 
aiibjocted  to  the  croit«-[)idl  of  the  driving-belt  or  the 
reaction  of  a  small  pinion. 

In  one  caito,  that  of  a  motor,  the  power  of  which  was 
tratiRniittcd  through  a  small  pinion,  its  in  .itrect  car  work, 
the  baaring  nex.1  to  the  |tiiiiori  was  woni  very  badly 
ill  II  very  short  time,  iipparciitly  from  this  cause  alono 
^tlie  wejikiictw  of  the  shaft.  The  low  mirface  velocity 
of  tho  journal  duo  to  tho  aniall  diameter  is  very 
dcitirabic,  but  i?  jiaid  for  ton  dearly  when  obtained  at 
a  Kacrifice  of  tjtrength.  Any  increase  of  velocity  of  sliding 
due  tj)  an  enlarged  diameter  ia  |i!irtially,  if  not  entirely, 
eumpensiitod  for  by  tho  iuurooeo  in  tho  bearing  area  and 
the  rediicLiori  uf  preMSin-c  per  unit  of  surface.  Switches 
ai'e  frequently  constnictod  tn  a  very  unsubstantial  manner, 
with  iiiBidlicient  am-facc  and  poor  contacts.  In  ft  certain 
revei-sing  Rwit4.-h,  the  in8ul;itiiig  surface  on  which  the  sliding 
bloL'k  niiiB  after,  Itiavin;^  tho  bwt  block  of  tho  rheoRtat,  is 
of  wooil.  This  woo*!  wears  away  quite  rapidly,  and  tho 
proceiis  ii^  liaslenei]  by  the  teni|iorary  arc  fornictl  between 
tho  blocks  on  breaking  conCiict,  itn<i  finally  the  wood  sur- 
face ha3  l»ecotiio  8o  much  lower  than  the  rhootttat  blocks  as 
to  i-oiiilcr  the  opeiiition  of  the  switch  8omcwh.xt  difliculi. 

In  a  switch  d«si"ne<l  to  control  a  motor  attached  to 
machinurj'  in  n  foundry  tho  rhooslat  lever  was  connucteil 
to  Mie  hand  lever  by  a.  light  Iku-  pivoted  on  the  points  of 
itmall  hearllcM  bntst  screws.  No  provision  was  made  for 
preventing  the  loinuning  uf  ihoec  scivwb  excoint  the  tjgbt- 
iitifta  of  ihoir  lit  in  the  Inreada.  Owing  to  a  change  in  the 
arnin^inent  of  tlic  niachineiy,  this  switch  vroa  tjot  used, 
flow  lonft  it  would  have  reniainod  in  working  order  under 
tho  conditiorw  noccawtrily  obtaining  in  a  foundry,  ought 
not  to  bo  dilticult  t<n  jireilicL 

Sliding  contacts  can  li;»nlly  lie  made  too  large  ;  it  is  very 
easy  to  make  them  too  snndt.  On  this  account  ttliding 
contacts  ore  preferable  to  rolling  contacts,  wherever  it  is 
[Kissiblc  to  ui^e  them.  Itolling  contnct«  conveying  heavy 
cmreritj!  are  tiwiblesomo  things,  as  avorjone  who  has 
Iriod  them  can  testify.  This  dooa  not  apply  to  tho  highor 
volta;^C3  and  .•iinallcr  r|iuintatiefi  luod  in  utreet  car  sorvico. 

Not  all  electni-.a!  machinery  is  0|)Oti  to  the  criticisms 
ina<lo  in  the  |>re&<yling  p-iiier,  oa  there  ia  much  which  is 
futly  u[>  to  tho  stiunlard  of  tho  l>c«t  nieclianlcal  work  in 
dosicn  and  eoiistruction,— Wr.rf/j-i*  Hicttnamt. 


THE    EDISON    THREE-WIRE    SYSTEM  OF 
DISTRIBUTION.* 

BY    \V.   .1.  .1KNKS. 

fCtmcbuM/rmn  jm^e  IHO.) 

A  method  by  wbioh  tho  Weatinghoiiae  Uompony  have 
recently  (ISf!')  undertaken  to  secure  tho  aume  rosull  is 
shown  in  Fig.  19.  Here  the  water  necessary  to  operate  » 
given  niunber  of  motors  oti  each  side  is  constantly  raised 
to  a  ^ven  height,  tho  cnmiiciuNitiiig  conductor  being 
brought  buck  to  the  source  of  energy,  but  not  being  con- 
necte'l  in  such  a  way  l>otwcon  tho  two  |iolc8  as  to  regulate 
the  work  done,  tho  lialaoce  botweea  tb«  tiro  beit^  made 
good  by  the  introduction  of  a  ohoUng  valve,  corresponding 
to  electrical  rvsistonco,  by  which  the  (low  oil  water  in  the 
comiMDsatJng  oouductor  can  be  varied  in  aceordoJice  with 
tho  varying  conditions  of  the  circuit  outride.  Thus,  as  in 
the  |>nu!tii»l  operation  of  ptauts,  thero  is  always  a  greater 
or  loss  difference  between  tho  load  on  the  two  sides  ot  «. 
system.     In  this  method  a  «kU\vi  mmm»\  ^  \«'*""  '*■ 
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llwayfi  wa^tfti  hy  lieirii»(!i(tfKap,eftrt,  iw  it  wera,  rhrfniah  ii'o 
re:isUiico  .it  the  st.ili'.>ii. 
It  has  oft«ii  been  st:ite(l  thnt  the  methncts  nf  the  three- 

twire  eyBtem  were  niitifijmtod  in  the  [>liiii  inloptofl  for  the 
installation  of  I'nitwl  Static*  iiluiita  in  the  Aniflskon;;  Mill, 
al  Manchurtfr,  N.H..  aiul  in  tho  Imildinj;  of  the.  Itosloii 
IlnaM.  In  eauih  o(  these  eiutik*  two  iwc.  lij^it  tlyiiiiiiif)*  wern 
placed  ill  tii;ne»,  a  iiumUur  of  liimin!  ojiuriLtoO  by  each,  nii<l  ;:i 

,  wire  (mm  iiiiilway  Ui  the  total  circuit  of  lamp!)  rcturncil  l>i  a 
link  betwwori  tho  two  (l^iiamn^.  This  t-i  shown  in  Fij^.  20. 
It  rflqnires  l>«t  «  moment's  thought,  howovor,  to  discoin 
tbe  iTidical  difFui-uiice  bctwoun  iho  oporatioti  of  mich  a  method 
and  thai  of  the  Edison  three-wire  avatcin. 


Fio.  19. 

Tlio  arc  light  c'xcuit  doponds  for  its  normal  o|>oratioii, 
as  well  as  .safoty,  on  a  constnnt,  current.  If,  for  cxam]>le, 
ono  of  the  lftni]K  shown  in  Fig.  20,  as  operated  hy  i[yn:imo 
II',  wcrtj  to  be  turned  out,  an  incrcii^od  oHn'ont  wonid 
hiHttttitly  be  aant  through  the  rcmaininjj  tbrou,  tho  normal 
quantity  condnitiDg  on  through  tbe  second  ^ronp  of  lamiM 
VukA  to  the  dynamo  D,  while  tho  increase  would   make  ibt 

Sr  along  Ibu  middle  wire  to  the  dynamo  D',  thus  atiniu- 
ng  its  ntngiitits  and  fnrther  increasing  its  out-pitt.  Thus 
tho  middle  wiru  in  such  ;i  system  would  liecome,  not  :i 
sourveuf  compensation,  but  of  duni^er.  In  fact,  the  entire 
motive  for  its  lompoi^ry  nne  in  these  two  .tystenis  aiipouts 
to  have  been  the  ilistru^t  naliirally  fult  in  th«  tvirly  biKlory 
of  the  art  with  relation  to  the  reliability  uf  the  machinea 
thsmaolves.  Hence  this  middle  wii-e  waa  an  "  emergency" 
coudnctor,  merely  serving  to  kee^  in  opviution  one-half  uf 
tJiQ  8y«teni  if  tliv  othor  half  broke  down.  The  bust 
evidonco  of  the  fitct  that  it  wa»  not.oidy  usolcas  but 
dangerous  is  found  in  its  abandonment  by  the  conipii[iy, 
at  no  othor  plant  is  on  record  aa  having  boon  thuK 
equipped, 

-j^  ■^.X  \^K  \2|,\  \ 
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Fiti,  20. 

With  the  further  practice  in  the  arc  li^ht  field  these 
original  tcn-lijjht  nucainos  wore  supplemented  by  others  of 
larger  ca]>acity,  and  greater  faith  in  the  reliability  of  the 
apparatus  caused  confltnictom  to  omit  any  such  "  emer- 
gency" wire  oJt  being  not  only  a  source  nf  poiwible  danger 
to  tho  syBtom,  but  a  iiEclose  outUy  in  copper. 

A  SUUMARV  OV  AllVANTA«K.S. 

The  EdiBon  three-wire  system  pi-osonta,  therefore,  several 
|)ointa  of  special  interest  which  may  lie  briefly  summed  up 
under  foiir  beads ; 

I.  A  compon.sation  at  the  source  of  energy  for  tJie  dif- 
ference between  the  total  output  of  ono  aide  and  that  o( 
t/to  other. 
3.  An  hitergroiii>  (.•omponetUion    hotweeti  the  ditl'ercnt 


cUutors  of   lamps   in  th«  name  main,  or  in   aijtat 

buildings. 

.'I.  The  retention  of  the  old  multiple  iirmngemcnt,  hjr' 
which  the  individnnl  tontrnl  (i(   liimps   is  occnnMl,  cnuplou 
with  the  i-eiluctiun  of  the  expense  of  conductors  to  tfareo-J 
ei^htln  of  the  previous  amount, 

I.  Tlio  result  of  all  these  favuimibic  conditions,  makiiii; 
(^dtnpreheiiHJve  systems  fHtssible  with  a  iL'auonable  expendi- 
ture uf  cupimr  in  conductors,  and  rendering  it  easy  to  makfl 
such  systems  pivfiuiblc  as  the  record  of  a  large  number  of 
stations  biis  for  years  d emonstnitod 

The  oxt*!tit  of  voduction  to  which  Mr.  f-Idison  hna  tfani 
carried  tho  three-vrire  syslom  han  *)omelimcs  beoii  critici«od 
on  tbe  ground  that  it  is  not  in  harmony  with  tho  principla 
eBtabli*iliod  by  ^ir  William  Thomson  and  others — vix.,  tbat 
th«  "additional  running  expense  due  to  the  resiittance  of 
the  conductor  shall  e<[iial  tho  interest  on  its  first  coaU" 
^\'^lile  this  principle  undoubtedly  applies,  in  the  light  of 
present  cxijeriuncc,  to  lu-e  circuit*  where  the  load  ie 
practically  con:itunt,  it  cannot  bo  oconomicnily  cnforcod 
ill  all,  or  in  {>erliaps  in  a  majority  of  cases,  vrhdrB^, 
iUi  in  a  centml  Htation  incandoacent  plant,  the  percentaga 
of  heat  Waste  varies  from  hour  to  hour,  attaining  a  nun* 
mum  ilnring  an  hour  or  two  ouch  week,  ami  cannot  bo 
coni|iiit«tl  in  advance  for  any  given  system,  as  an  average 
citn  only  he  arrivo<l  at  as  the  result  of  iictuid  observation, 
and  the  |>oint  of  greatest  economy,  for  one  »ysteui  cannot 
bo  quoted  as  a  guide  for  another,  in  which  the  hours  oE 
lighting  may  dilfcr  widely.  In  jutint  of  fact,  it  has  thus  far 
been  found  desirable  U>  vary  the  porccntsges  of  maximum 
loss  in  feeders  and  mains  of  different  syntcms  according  to 
local  oircnmstancos,  chief  among  these  being  tbe  cost  of 
producing  jiower. 

UlSTRIBITrON   BY  FkKHKHS  AND  MaINS. 

One  of  tbu  must  interesting  features  of  the  Fkltaon 
sjstom  is  the  method  of  carrying  out  this  iiloa  in  distribut- 
ing the  current  through  the  atreets  uf  a  city.  Thia  may,  of 
course,  l>e  done  either  by  undei^round  conductors  or  |>ol6- 
linos,  though  in  large  places  the  size  and  number  of  wires, 
and  the  fact  that  the  puiea  shoidd  nut  be  more  tbun  lOOfU 
aiKift,  makes  the  inconvcnioncc  almost  equivalent  to  a 
jirohibilion.  Where  un  utideigrouurl  aystem  ia  ini|N:actic- 
ablu  uii  account  uf  Hcaticrod  buildings,  as  in  many  resideiico  i 
dislrictj^  it  is  often  advi^iblc  to  urect  puleii  along  ptHvato 
wayii  or  alley^i,  or  even  betwoeu  those,  on  the  rear  lines  of 
cilatcit,  where  they  will  prove  leiLtl  objectionable.  If 
thoroughly  eoni^tnictod  of  the  beet  matorial,  ovorboad  linos 
offer  many  advantages  in  some  localities,  and  coet  originally 
only  about  one-tiuarter  us  much  as  a  tube  syatem. 


f  10.  21. 

To  iiluHtmte  tlie    principnl  features  uf  dither  plan  let 
Fig.    21    ropro4eut    &n    undorgroimd    inatalktion  in  ona 
street,  with  the   station  an   near  as  poeeible  to  tbe  oontro 
of  conHiimption  of  light,     A  main  itt  laid  on  each  Bide  o( 
the  street,  about  two  or  throe  feet  fi-om  the  kcrbing,  and 
connected  at  ccinveniotit   intervals,    usually   at  the   int«r- 
■ection   of  cro-ssing  avenues,  with    junction    boxes,   wbicit  i 
«ro  in  practice   buried   near  one  corner  of    the    ^idcwiilk] 
nearest  tho  Etation,  very  much  aft«r  the  manner  of  thftj 
street    hydrant.       liich   main    cotitains   three    wires,    and 
the  positives,  neutrals   and  negatives  of   all  the  different 
mains  of  the  aj'stem  are  connect«d  at  the  boxe.i  each 
to    oach,    us    if    in    a    single    lina.      Foedors    are    no«r 
run    from    the     station     to    the    junction    boxfls,    their 
several  resistances  so  calculated  that  the  greatest  siif>ply 
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of  current  shall  be  noar  the  [toint-  of  ^eat«st  coneiiinption. 
Properly  coiistructefl,  the  inanUtion  of  an  entire  system  of 
this  Irind  should  be  very  hij;h,  oonictimos  roacbirig  in 
actual  pmcticA  to  hundreds  of  thousands  of  ohms.  Sor 
nee  tiilws  may  be  conncfterl  at  any  of  the  joints  between 
the  20ft.  length*,  as  at  X,  Here  the  size  of  the  bnikl- 
injt  to  Iw  lighted  m»koe  it  mlvisnblo  t*  uairy  the  three- 
wire  Bystcm  through  the  edifice,  Hividiny  perhaps  on  each 
floor,  or  for  each  main  department.  In  the  casffs  of 
t1)eatr«fl,  churchc*,  rinks,  and  othor  public  places  this  pbiti 
is  upocially  dceirablo,  as  the  si/c  of  inside  wira  may  be 
reduced,  and  by  iniergroiip  compensation  the  important 
feature  of  a  perfect  biilaiitre  oti  ciicb  niiiin  is  nssnred. 

The  three-wiro  jtlan,  as  thus  far  elaborated,  Ulustr^tca 
very  forcibly  the  advantage  of  a  syflteni  coniiectod  as  a 
xinglc  network  of  condnt:tor«  over  ilial  of  radiiiting  linen. 
If  a  main  bo  brolcon  at  aiiy  j>oint  so  that  the  supply  of 
etirroat  from  the  nearest  feeder  ia  out  off,  it  in  still  <:harged 
from  thti  other  direction. 

As  Mr.  tMi»on  haa  CTaphically  oxproBsei  it,  "the  ciir- 
rOMt  cotnett  aj-ouud  the  conior  from  the  next  blocli,  and 
the  tights  still  burn."  If  a  feeder  be  disabled  from  any 
oaiise,  the  fusible  strips  are  romoverl  at  the  station,  those 
by  which  it  is  connected  with  the  system  nt  tho  catvh  box 
on  the  street  a.ro  token  out,  and  it  can  be  readily  repaired 


feeders,  in  their  construction,  to  slightly  vary  their  con- 
ductivity from  time  to  time  by  means  of  resistaiice-boxea 
kr)own  as  "  eijuiiliserH,"  introrlitcod  into  their  cti-euit«  at  tbo 
station. 

Xow,  if  in  conm(|uence  of  a  large  conaiimption  of  light 
in  the  neighbourhood  of  A,  Fig.  21,  the  pressuro  drops  at 
boxes  1  and  3,  a  littl«  rosistjincc  on  fftedere  3  and  4  enables 
us  to  raise  the  pressure  at  the  station,  and  send  suHicient 
current  through  the  vroakened  channels  to  restore  tiie 
equilibrium.  The  samo  rflaiiit  can  bo  secured  with  a 
saving  io  current  by  making  the  maijia  large  and  the  drop 
in  feeders  of  less  conHequenca  That  tnis  variution  of 
potential  at  the  ends  of  the  fcoden  may  be  knou-n  and 
regulated,  each  feeder  tube  is  supplied  with  three  small 
wires  cnnnectfid  with  the  system  at  the  j unction -Itox  which 
form*  the  feeder  terminus,  and  acting  as  a  rfttuni  circuit 
to  the  station,  whwe  a  voltmeter  or  indicator  of  peculiar 
construction  is  attached  on  each  side.  This  arraof^onient 
appears  in  the  diagram,  Fig.  22,  illustrativo  of  cencrul 
station  connection  i«. 

The  foodcr  principle  of  distribution,  by  which  the 
central  station  is  scattered  about,  as  it  wei'e,  to  all  the 
junction-boxes,  and  from  these  iwinla  delivers  current  of 
proper  pres$uro,  is  entirely  original  with  Mr.  lidison,  The 
methods  of  the  gas  comjianios,  which  wern  closely  followed 
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while  the  remaining  feeders  supply  the  main.i.  The  Umpa 
illuminating  the  central  statiun  nro  tiiken  from  the  mains 
instead  of  directly  from  the  hiu  bars,  that  thoir  action  may 
be  noted  by  the  operator  in  charge,  as  an  indication  of  tlio 
working  of  tho^s  outaidc  ;  and,  also,  because  with  any  con- 
Mderable  load  tho  di-op  in  potential  between  the  station 
and  the  lamps  on  tho  street,  occurcing  in  conDoc^uunce  of 
the  resistance  of  feederii  and  mains,  obliges  the  maintaining 
of  a  comparatively  high  E.M.I'",  at  the  dynamos  which  would 
speedily  destroy  lamm  of  tbo  rosistunce,  or,  as  technically 
known,  of  the  "  volt, '  used  by  consumers. 

Right  here  we  encounter  oru!  of  the  caixlinal  diffi- 
culties of  distribution  for  iticutido*ceiit  work — that  of 
equalising  through  the  s)*stcin  the  drop  in  potential 
occurring  whenever  its  full  caiKicity  is  approached. 
To  »«ure  practically  uerfoct  results',  the  resistance 
of  all  the  fiM-dent  unii  mains  must  be  so  propor- 
tiuaed  and  regulated  th)*l,  however  tho  resistance  of  any 
[>oint  or  section  of  the-  lamp  cii'cuit  may  vary,  the  current 
■hall  maintain  a  nearly  uniform  pressure  in  all  the  rami- 
ficutions  of  mains  and  inside  wiring  of  buildings,  nnrl 
each  himp  give  the  »ime  light  as  every  other.  An  exact 
reguUtion  is  iiractically  impoesil^le,  but  we  may  far  exceed 
the  best  results  in  water  or  gas  preasure  in  our  npf>roach 
to  the  idiiiil  condition*.  It  is  only  necessarv  in  addition  to 
a  proper  calculation  of  tho  resistance  of  each  of  tb<i  several 


so  far  as  they  were  adaptable  to  thegovornrncnt  of  the  more 
potent  agent  which  we  utilise,  did  not  at  the  time  of 
application  for  the  feeder  pateut4  (No.  364,612,  issued 
SopU  1».  1882.  and  No.  266.793,  issued  Oct.  31.  1882)  in- 
clude any  analogous  means  of  uqiialising  pressures.  Since 
the  experience  of  the  Edison  etatioos  has  demonstrated 
the  usefulness  of  the  idea,  gas  engineers  bare  applied 
it  to  several  of  the  most  comprehensive  systems  now 
operated,  ar.d  with  marked  improvement,  as  might  be 
expected. 

By  these  methods  and  devices,  in  oonnectton  widi  maioa, 
ftud  house  wiring  so  culciiUtod  as  to  avoid  the  haatiQg  of 
am\ll  wir04  by  attaching  too  muny  Um[>s,  and  railing  tbo 
candle-power  in  other  localitice  by  reason  of  excoasive 
conducting  capacity,  the  regulation  is  effected  with 
ftuch  nicely  that  there  is  no  jieroeptible  dilference  in  tho 
brilliancy  of  tamiM  throughout  tho  system. 

A  lictlc  roflectinn  will  «h5w  tho  fallacy  of  tho  etfort  so 
often  made  in  centiid  station  work  to  establish  an  auto- 
matic regulation  of  pressm-oa  by  compound- wound  dyna- 
mos. \\  u  can  attain  tu  such  a  perfection  of  miumfai^ure 
as  to  make  a  dynamo  which  can  lie  guaranteed  U)  givi^  a 
^lotential  varying  at  the  brushes  to  a  sufficient  degree  to 
muku  up  for  the  loa  in  a  feeder  lino ;  but  we  iin^  atill 
powerless  tocompcDsate  by  that  means  for  a  graater  lQM!>\vk 
one  feeder  than  in  aiwrtikiM:.     ^^aarks  vw  ^-jtmsw*  -A.  »)n^ 
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mo^iitttdo,  and  jinLctically  in  at)  sysbeniH  KUjiplicd  by  more 
tb*n  ono  fewJer,  it  has  lieen  fniiiHl  essential,  not  oiilyiti  the 
^interurts  of  simplicity,  )>iit  nf  rcliitiiility,  to  dc]>on(1  upon 
band  ro.^iilation  and  tb^  careful  ovciEigbt  of  iiitalligont 
iiis|»(jction. 

Dynamos  in  M(?i,tim.k  Aw;. 

PcrlinjH  there  h  no  nne  point  more  forcibly  illiutrntive 
of  tlio  ailttptability  of  tbo  I'^liison  uiotlioJa  to  tlio  coii- 
atanlly  varyin;;  rci|uircmonts  of  ccnLrul  nUilion  work  than 
the  readinetm  with  wtiicli  the  tlynamns  mny  he  connected 
U>  work  together,  Kke  e\>aui  of  draugUt  aninulft,  oacb 
adding  ite  raiMamc  of  efficiency  to  the  power  of  tliu  others 
to  prmlnce  a  common  remdt.  As  early  ns  18S3,  at  the 
LonisWile  Kxpoeition,  IG  4.''0li.iiht  nta«hiiiiM  were  so 
liiraiigcd,  and  in  tho  (irst  New  Votk  stutioti  tho  six  mjim- 
moth  djTiamos,  ca|i.ilj]e  of  carrying  2,000  lOcandle  lamj* 
each,  have  IwenRJnoo  1882  muiipiilutcd  in  precisely  xiniiUt- 
raimncr,  the  only  cure  nccdc<l  hcing  to  kcuii  their  liM.F. 
ciinul,  that  the  load  may  he  »'clidivicliH),aiic1  thiit  no  o|)[K>r- 
tiniity  mny  lie  given  those  yioldin}"  imrniul  ctirroiit,  to  shoit- 
circuit  ))y  ov(jt-ha,luiicitiK  the  rediicwl  force  of  uiiy  uthor, 
ttiid  pnnrin;;  their  ciiiTciit  thi(iiij;li  iLs  a<nii.itnn:.  In  pnic- 
tice  thiR  is  iicrfeetly  ojusy.  Tiie  cxiicl  comlilioiis  in  the 
cajie  of  tho  throc-wiro  anutigcniont  miiy  he  (uidoi%tood  l>y 
Fijj.  23,  which  also  shnwH  the  K^ncnil  method  of  cnnnoi'Llnj; 
the  generators  with  tho  roguUiiing  mechanism  and  tho 
fowler  Kygteni,  Hejo  are  fhowii  tM'o  dynumos  of  smtdl  kzo 
heltml  pi-efcrably  lUrect  to  the  two  dnving-whooU  of  :i 
high-s|Jcorl  engine.  ThiR  [lair  of.machincs  in  very  fithuldu 
in  a  small  station,  itiiLinnich  .iit  tho  early  evening  <ind  late 
night  work  may  be  done  with  much  ^eatcrHtoum  economy 
than  by  the  heavier  dynamos.  The  field  regulator  connec- 
tions will  be  iMjrfectly  iindei'stnoil  from  this  view. 

Any  dynamo  ia  tho  eystum  tuuy  ho  ao  conneebod  iit  n 
moment's  notico  as  to  Uikn  tho  place  of  any  other,  >is  in 
jnw:tice  a  spare  engine  is  always  kept  "  wuinioi  np,"  iin 
piston  barefy  moving,  loftdy  to  Kftceil  without  deluy. 

The  pmcoss  of  Bwitching  ho  an  to  avoid  Hickering  sviid 
flathint;  of  the  laniiM  on  llie  cirenit  w;m,  in  tlio  early  liis- 
tory  of  the  huaincss,  a  jtnmewhat  rt>m|)lie;it-od  oitc.  Tho 
ruling  spirit  ol  the  station  took  hi^  jiUicoat  tlio  ic;^nilatcii-», 
his  osustant  ut  a  group  of  HWiLchea  controlling  the 
dynamos.  If  the  loajd  was  on  the  imrraase,  and  to  bo  thrown 
from  the  amall  to  a  Uri;u  pair  of  machines,  the  latter 
were  brought  to  speed,  and  as  he  tnnicd  ont  the 
ra«iKt)Liice  from  their  field  circnit-i,  the  eloctviciari 
watched  tho  dynamo  pilot  lamina  mitil  those  on  Iho 
hcjivy  [lair  aiTivcd  at  the  propor  comparative  brilli- 
ancy. A  nod  to  the  asaisUnt,  and  the  proj)er  switches 
controlling  the  larger  dynamos  wore  thrown  in,  ;ind  both 
pairs  of  generators  vfora  working  in  unisua.  Carefully 
turning  out  rusii^tance  in  the  fields  of  the  EncoraiTit' 
dynamos,  iind  at  the  eumo  timu  wiukening  thntio  to  be 
relieTed,  the  loiid  was  ()nickly  shifted,  and  at  atiotlior 
sicno]  the  awitchos  of  tho  email  dynamos  were  opened,  the 
ftul  resigtance  thrown  into  tho  circuit  of  their  field-coils, 
their  magnets  almost  instantly  lost  all  their  powi^,  and 
the  ongiaewaa  stopped  at  loisiuo.  Later  ajifwratus  fur- 
nishes individual  ampere- meters  and  comjuirative  volt- 
meters, by  which  these  changeij  are  very  mpidly  m.ade 
mthout  any  flickering  whatever. 

Othkr  STATroN  I)>rr.\ii>i. 

The  neutral  wire  is  usually  deeigiuitad  by  Uie  chitiravter 
+  ,  a  eombination  of  the  jiositivc  and  negative  signs. 

Juttouteidc  the  amperemeters  on  the  jwsitive  and  rieutml 
omnibus  wires  (oorrespoiiding  to  the  holder  in  a  ^as 
syatem  m  f ar  ns  to  be  tho  centre  from  which  distnbutmi) 
is  effeeted),  a»  two  heavy  switchce,  X  and  Y,  by  which 
the  positive  or  negative  of  a  small  sLition  r^irrying  a  light 
load  may  be  cut  at  will.  Suppose  that  while  carrying 
only  a  medium  number  of  lamps,  dynamo  No.  3  suddenly 
gives  out.  ITirowing  tho  lever  of  switch  Y  downwam, 
the  circuit  of  tho  itsolcss  machtite  is  insUnlly  o|)ened,  and 
with  barely  a  flicker  the  load  is  saddled  upon  its  com- 
[janion,  which  now  supplies  both  sides  of  tho  circuit, 
the  neutral  wire  becoming  jiosttive  to  iKitb  the  othei-s. 
til  such  n  case,  which  is  vciy  unusual,  but  t)o««iblc,  the 
E.M.F.  is  rwiuced  to  I  ID  volts,  and  the  number  of  lamiw 
^Mck  can  be  kept  at  ca/idte-j>owBr  do[>ends  upon  the 


carrying  capacity  of  the  middle  wire  of  the  syatem, 
which  must  supply  nil  tho  cuncnt  used.  Under 
conditions,  it  in  iiitei-csting  to  notice  that  two  iatapa 
nocted  in  series  between  tho  positive  and  negative  woulc 
go  out,  or  motors  so  connected  would  stop,  these  out»)da^ 
wires  now  hcitig  of  the  Kime  polarity.  The  "omnibna"* 
wires  here  divide,  and  the  iwsitivos  nnd  nepitives  of  tbo 
individual  feeders  pass  throngb  tho  equalisers,  nnd  idsa 
heavy  plnj^  switches  and  the  station  safety  catchea,  and  by 
flexible  cftbtos  join  the  feeder  conductors.  Tho  small  pro*-] 
sure  wires  issuing  from  the  tubus  arc  connected  with  tnoeo 
above  the  nmnihuii  wirvs,  and  lead  to  the  volt  indicators. 

The  presence  of  a  ground  on  the  .lystcm  i»  instantly 
shown  ay  a  group  of  four  larajis  permanently  connected 
to  cailh  and  to  the  middle  wire,  and  so  adjusted  by  a  plug 
switch  113  to  he  readily  nttachod  to  cither  positive  OP 
ncgutive  in  the  mannut'  inOlcMted.  The  phases  of  their 
opcratiijii  are  very  diflicult  to  dwcribe,  but  mil  lie  under- 
stooii  by  an  electrician.  They  j^ve  Boniethinfl  like  Sfi 
dilTerent  itdicatious,  and  aix;  very  valuable  as  a  telltale, 
showing  any  mriatiotia  in  tho  (iractical  iiuiulation  of  the 
system. 

WlitINU  01'  ]ttilLI)|N(IH. 

The  matter  of  wiring  building*  for  the  three-wire  syatom 
has  been  a  subject  of  special  study  by  tho  K<.]ii4on  Com- 
pany,    Kurly  in  tho  lmiiine.s-s  any  iimUdlittion  of  .'lO  ligliU^ 
or  less  wtis  attadiid  to  one  side  alone,  overlooking  the  fact  i 
tb;it  in   tnivorsing  thy  iteutml  wire   for  a    considerahlo -. 
ilinti^nee  to  niiotlior  building  a  droji  occiu-rc«l,  wbidi  wii« ' 
likely   tu  m.itcri.'dlv  dccrcjisc    the  c!indle-j>ower    of    both 
giuu|is  ijf  lumps  foii  by  a  given  number  of  3m|>erea.     Now 
in  the  beat  pmcticc  wc  divide  the  huapn  of  a  group  of  tix 
ur  more  iti  any  une  building   between   the  two  sides,  and 
secure  a  close  approach   lu  perfui^t  distribution,  the  cfleet 
Wing  not  only  to  re.ich  an  accurate  lotai  balance,  but  an 
atxuiate    Iwiii    divi.sion    on    eiH:h    main.     Hence,   wirin" 
mlajiLud  to  Itu  cunnectel  to  a  thrue-wiro  sorviee  is  essential 
where  a  eonneclion  with  an  I'Mison  system  is  oxjxKted. 

S[ieaking  of    wiring,  and   that  twin  idea   which  to  ft. 
pntetic^l  man   is    imniedJiituly    suggv^ted — namely,  insjieo>,j| 
lion — 1  trust  I  may  Iw  ]ianlonod  if  1  ipinto  a  paragraph  from ' 
a  (japcr  which  1  road  before  the  Society  of  Arts  in   Ikutoo 
Ciirly  in  188-'),  which  has  proved  prophetic,  and  is  unfortu- 
uatuly  as  true  to-diiy  as  it  was  when  Qnl  itsad,  more  than 
four  years  ago : 

"  The  important  mattor  of  careful  [n8[>eetiou  of  iucun- 
desceiit  light  apji^iratus  .nnd  wiring  does  not  seem  to  have 
heretofore  received  at  the  hands  of  the  insurance  offieiaU 
the  attention  itdeacrve«. 

"  Tlie  gravest  nsputt  of  llie  ca'e  lies  in  the  fact  that,  la , 
Iho  incJindescent  syiftLim  g^ins  popularity  and  ita  greatil 
advantageA  become  really  appreciated.  i;ew  buanc«!i  blocks, 
public  odilico*,  fine  resideur&t,  ia  fact,  multitudes  of  slnic- 
turcj*,  will  be  wired  during  con^tnictiun,  and  the  work, 
good,  ba»,I,  or  indiffet'ent,  rapidly  covered,  [ire venting 
adequate  insjiection,  except  oe  the  result  of  persistctit 
ami  I  hi  ins  til  king  scmtiny. 

"  With  tlie  growth  tif  the  general  industry  new  finm 
and  individuals  will  cuter  the  field  a»  wiring  agents,  and 
many  who  have  done  electric  hell,  sjieakitig  tube,  burglar 
aWm,  and  kindveil  work  will  fancy  or  assume  that  with 
thu  cheap  material  or  labour  upon  which  numbers  of  theni 
rely  as  their  principal  stock  in  tiiidc,  and  i^ome  smattcr- 
ings  of  book  lore  aa  to  hurialeiis  battciy  currentji,  they  are 
abundantly  eijuipped  for  business  without  the  special  ex- 
perience reganling  insuUtioa,  computing  siije  of  conduc- 
tors and  th«  prejier  distribution  of  light  which  are  recog- 
nised to  be  indispensable  to  safe  and  successful  wiring. 
Ouc  of  two  Ihiiigit  will  then  hupiien ;  thu  public  nill  be 
disajaiointcd,  whenever  such  pomtle  are  employed,  iu  find- 
ing tuemiiclvcH  unable  lo  u^e  the  wires  and  fixtures  for 
which  they  have  \<a.Ki,  or  stand  in  imminent  danger  of 
having  their  e«Iifice-H  burn  over  their  hciuls.  Tliis  is  not 
an  imaginary  pictiii'e.  Koine  of  the  liosCon  ina^iectors 
know  that  instances  already  exist,  almotit  within  a  stone's 
throw  of  this  spot,  where  such  wiring  hiu  been  done  by 
iuex])erienced  p:u'ties,  whose  misrcpresentatiuus  have  vic- 
timised those  who  have  eni|iloyed  them,  though  perha^ 
in  many  instances  the  tnilh  mut  not  yet  appealed.  In 
some  casoH,  however,  the  attention  of  the  unaeTwrit«r«  has 


been  called  to  the  mattUar  in  time  to  ai»|>ly  the  remedy 
frithout  the  frrtnt  inconvciiionco  or  exjioitse  ol  teanii):  ui> 
carpoU,  cutting  floors,  and  dofiidiig  oriiiimoiitoil  wulls  and 
cetliiif>s.     The  moral  is  obvious." 

■  Rkuability  of  Tire  Dynamo. 

The  Edison  ilynami),  powerful  as  it  m  (or  the  produc- 
tion of  ciuTentft  of  ti-Dcuondons  houtiiig  energy,  contains 
■  within  iliielf  the  elomonts  of  safety  in  exli-emc  case*.  If 
the  main  conductors  coino  hy  any  chance  into  molallic 
contact,  or  are  suddenly  coniiocUtd  hy  carhonisoil  mat«rial 
of  high  coiiductivity,  tho  external  nwistanco  is  so  quickly 
reduced  that  liefore  either  a  dcKtructive  nicim  can  Uiko 
place  or  the  armntui*  itself  hocorac  Mfriously  ncatod,  the 
current  will  fmsakc  tho  circuit  of  tho  ficld-magiietSi  iiiirl  their 
etrengib  will  instantly  fall  below  the  jiower  to  gonei-^te 
further  diuij^erouR  foiec.  It  i*  ii  fiict,  thoroforo,  th;it  tho 
Isrge  Edis^'ii  muchincs,  uiid  |iorhii{iH  all  hizos  of  the  latoHt 
cotistnictibn,  arc  of  such  low  renatance  an  to  )iu  ginir- 
ticitlly  imleatnintililo  hy  ithort-circniting,  except  hy  mi  ac- 
cident when  running  m  multijib  «rc  with  otlicr^.  Kvon 
Uieii  a  suitahio  safety  oitch  will  molt  and  [irevont  tUm;ijjc. 

COSSKRVATION  OF  EKKHUY. 

In  thiii  Bystom,  succeJisfLiI  liecauso  commoieiidly  ujtpH- 
cable  to  tho  needft  of  Rocicty,  wo  miiy  find  a  bcantiful 
Uliutntion  of  that  must,  suhlinic  of  scicjitific  [act«,  the 
imiwrishability  of  onrrj^y,  ami  xhn  of  that  other  iulerert- 
ing    and     vital     iirinciple,    tho    rcarly    Ir-Lnsformuttun    of 

•  Nature's  forces  from  one  form  tv  anutbor.  Wo  may  note 
hora  succesaivo  cxani|ilo»  of  the  ln»ion  atleiidin;^  every 
chungo,   loailinj;   lis   up    to  that   crowning  conoUmiuii,  lh<! 

■  unity  of  all  thc«c  forces  or  niaaifostfttione  *a  a  single,  ali 
pcr\'ading,  all -control  ling  energy  cullod  into  heint;  by  ;iii 
Omnipotent  Author,  by  means  of  which  He  has  bronghl 
order  and  IxMuty  from  chaos,  ami  i'eg|)on6ivo  to  which 
cvciy  atom  of  the  univorac  (ImundlosB  to  niir  fottornd  acim- 
1>ilitiei)  quivom  and  vibratJex  <ind  nscillates  in  jierpi^tiial 
obedience. 

V'ou  enjoy  in  your  library  tho  incandoscent  himp,  the 
rayii  of  which  are  concentrateit  withont  jterceptible  heiit 
upon  your  |»i]ior  iw  yon  write  or  read.  Hid  you  over  stop 
to  onqnJro  how  many  tranaformntiouB  of  energy  wore 
neoe>sar>'  to  fnrniHh  that  light  for  yonr  convenience,  or 
what  lojtsca  wore  incnncd  in  thcic  chan-^os  1 

Thoiwande,  perliajjs  ttiillione,  of  ycura  tigo,  before  man'« 
appreciative  intclligenco  was  evotved  through  the  wonder- 
working of  the  ('roalor's  hIow  but  sure  do-sign,  a  ma&x  of 
mattco'  wandering  through  tho  infinity  of  siiace,  was 
Bttractul  by  the  gi-avity  ol  our  central  aun.  As  it  i)Uinged 
into  bia  H[>ry  HtmoHpheFe  the  energy  of  the  motion  into 
which  the  fori-e  nf  gnu'ity  wa.s  tmnsformed,  was  cnnvcrlcil 
into  heat,  and  additioii.il  energy  in  the  form  of 
chemical  action  uk  the  masR  buriKH)  intcnHifiud  this 
beat  and  transformed  it  into  light  which  sped  tn  our 
little  worhi,  foil  upon  fi>re»Ii>  of  marvellous  Inxunanco, 
changed  in  a  twinkling  again  to  cheniiud  ailinity,  mid  was 
stored  away  in  tb«  «'oo<l,  chatigwl  as  the  ages  rullt;*!  by  to 
eooJ.  Here  it  Liy  idia  and  inert,  until  now  in  tho  fulnosa 
of  time  man  dign  it  up  and  throws  it  under  tlio  lx}iler. 
Again,  the  wonderful  attnii'tiun  fur  cixygen,  eo  long  latent, 
'Instantly*  assarts  iUuK.  It  llasheE  inlo  tiame,  its  energy 
Tapidly  changes  to  heat,  then  to  exiwisive  force  of  »tea.m, 
then  to  motion  in  tbe  cylinder,  belt,  and  aimaturo,  then  tu 
magnetism  kihI  to  it«  twin  iktvv  electricity,  flics  ;itoiig  tho 
lOnductor,  and  in  a  trice  it«  doa|)crato  effort  to  pass  tho 
delicate  bridge  of  tlie  ntrliun  tilament  i^t  ai-rested,  aitd  iU 
imnetux  ig  tnmtformetl  into  heai  und  light  once  more. 

ThuK  far  wo  evn  follow  the  ]atiiOii  wo  have  ^uetiined  in 

^ur  efioH  ti«  uec  Nature's  etored  energy.     Wo  arc,  at  best, 

to  sMVo  in  the  stoam  producoJ  amjul  70  |)ei  cent,  of 

liesit  unil«  which  weie  originally  laiil  away  in  tho  coal 
which  »-c  to-day  place  upon  the  gr.itcs.  Allowing  that 
16  |)cr  cent,  of  this  Rtvam  energy  is  lost  in  eondcnentiou 
and  friction  in  the  pipes,  we  oneonittur  in  the  engine  the 
onormoiui  loss  of  US  \hic  cent,  of  the  remainder,  and  honco 
we  find  delivered  to  the  dynamua  hy  the  belt  only  10  jjor 
cotii.  of  the  original  jtuwoi'.  Thiadyuamu,  as  a  marvellouH 
Iraasformej-  of  one  form  of  energy  to  another,  stands 
aiotie.     In   our  central    »ti<tion    work   we  expect,  after 


I 
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allowing  for  all  tho  losses  by  frietion,  resistance 
of  lunuatuic  condnctora,  f-'oiieault  cun-enta  in  tho 
core,  and  tho  |K)rtion  expended  in  vitalising  the 
field  ami  in  its  rogidator  reaiEtanco,  the  retarda- 
tion of  the  air  and  other  hindrancon,  to  got  back  about  'J3 
per  cent,  of  the  enarity  with  which  we  feed  it.  Honco,  wo 
prolmbly  rcnltiie  in  electricity  it-3,  or  leas  than  10  (wr  cent, 
of  the  heat  unita  in  the  cOiU.  Then  we  lose,  ttay,  10  per 
cent,  more  in  conductors,  and,  lastly,  we  find  the  incan- 
descent lamp  cnn  convert  for  ns  into  light  only  about  5 
per  cent,  of  tho  watts  bixiught  to  ite  terminals,  uicluding, 
of  cmirai:,  the  loss  in  tho  be.it  pot  gla«s  bullw.  The  cireci 
produced  in  a  room  by  nn  ordinaiy  Hi-c.p.  lamp,  there- 
fore, reprc«cnt«  in  actiul  energy  radiated  Mt  ligtit  al>out 
OIS  foot-])Ound  per  second,  or  a  jiower  «ufQcient  to  lift 
one-fifth  of  a  [lound  one  foot  high  (ai;ain>tt  the  force  of 
gravity)  in  one  xocond,  It  hiw  tAlcoii,  however,  an  expen- 
diture of  200  times  this  energy,  or  10  fnot-Emundx  [>er 
Hi»;iin<l  in  boat  ui]iU  at  the  coal  pile,  to  nuke  this  I'esult 
pOHsibtc.  What  interest*!  the  central  stsilion  manager  ta 
that  his  receipts  are  only  reckoned  on  tho  one-fifbb  of  a 
fimtrjMJUnd. 

Hut  another  scries  of  mai-vellons  tiuiisformatiotis  remain. 
Tho  light  falls  upon  our  [xipcr  and  is  rcllocted  to  the  eye. 
Truvorsing  tho  crystalline  structuro  it  strikes  upon  the 
sensitive  retina,  in  metamorphoRed  into  heat,  then  nervous 
force  ([>crh;ipfl  electricity),  n.nd  s|>coi)ing  along  the  con- 
dni^toi^,  n-hich  arc  the  tclogmph  lines  to  the  seat  of  life, 
tite  impnUtin  of  this  delicate  current  disturb  the  sensitive 
mattcv  of  tho  bra.in,  and  hy  the  arrested  mution  or  heat 
of  their  inipSL't  convey  to  tie  ovvr-watcbful  oporatt)r,  the 
soul,  tho  niBHsagos  coming  fi^om  tho  miiterial  world  out«ide. 
llave  you  ever  thought  that  this  coal  i^  the  greateat  of 
the  storage  batteries  from  which  we  can  tlraw  the  little 
supply  W8  lionow  from  Nature's  viust  laboratory  )  Wo  tiy 
to  imitate  the  operation  of  the  elements  in  trcasming  up 
force  only  tn  find  how  meagi'u  our  [lowers  are. 

It  is  only  when  we  c^ui  reduce  the  dnt  0Q8t  of  the  power 
we  expend  by  taking  atlvantsige  of  this  perpetual  storage 
by  Nature  that  we  can  afl'ord  to  bujiply  ourselvM  with  an 
apparatus  necessary  to  bridge  over  any  temporary  failure, 
either  of  the  su|)ply  of  water,  transforming  or  distributing 
niacbiriory.  If  we  attempt  to  avoid  tho  nocosaity  of  a 
constiLTit  action  of  our  dynaiDos  by  a  system  oE  aceuma- 
lators,  we  complicate  an  expensive  proces.i  still  further  by 
introducing  two  more  chemical  transfonnations,  and  so 
roducitig  by  from  20  to  50  |wr  cent.,  according  to  circum- 
stances, the  electrical  energy  furnished  by  our  generators, 
and  are  eomiKttted  to  buy  expensive  apjiarauia,  ox[vonRivo 
not  only  bocauao  of  its  lirtit  cost,  but  its  invariable,  and 
often  rapid,  depreciation.  Thus,  aa  over  vust  stretches  of 
the  earth's  suriaco  water  powers  are  entirety  bckiag  and 
windmills  ciinuot  be  depended  upon,  until  J^li*.  Kuiaoii's 
dream  nf  tho  economical  production  of  cioctric  light  currents 
dii-ectly  from  coal  can  bo  realised,  we  are  I'estricted  in  the 
uses  to  which  we  can  ajinly  stored  electricity.  These  uses, 
however,  much  restricted  though  ttiey  may  be,  are  often  of 
the  ftnl  imjwi'tance,  and  the  actions  which  take  place  are 
among  the  most  intorosting  which  we  meet  in  the  whole 
practice  of  electrical  science. 

The  action  of  the  current  on  the  battery  phiUM  tears 
a|>art  or  dissociates  the  chcniicul  ulomonls,  wnidi  aro  then 
held  at  arm's  length  by  tho  energy  jioiireid  through  them, 
or  the  slreas  proiTnccd  by  the  poeaago  of  tho  cun'Onb,  but 
whichever  tend  to  recombine  as  i^uickly  us  the  removal 
of  tho  disruptive  energy,  or  tho  closing  of  a  circuit 
forms  a  {uth  for  the  How  of  tho  electric  current  into 
which  the  chemical  ailinity  is  retransformed.  Even  in  our 
most  successful  otTorts  we  find  it  uneeonomical  to  use 
batteries  for  incundoscont  lighting,  for  the  running  of 
Rtreot  eai's,  or  for  other  |mi-poses,  to  store  more  than 
a  <]uantity  to  run  our  lamjM  for  an  evening  of  five 
or  six  hours,  or  our  railway  motors  for  Toore  than 
a  part  of  a  day's  work.  The  Ediaon  Com[Kuiy  has  now 
for  the  first  tome  ordered  accumtdators  for  a  small  sta- 
tion, and  proposes  to  tost  their  [>racticid  value  in  enabling 
it  to  supply  light  and  [>owur  from  midnight  till  morning. 
The  gas  companies  are  similarly  uuablu,  in  transforming 
the  latent  heat  units  of  the  coal  into  the  inviaiblafl.vuA.''^-^ 
which  they  distribute  U^.'tA,  W  *wft  \ciRn«»  "iSafca  -ik^OTiWBA. 
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8U|>n|y  d»v  hy  <)»y.  The  accuraiilatoi-s  of  tbo  hydraulic 
engineer  Aa  not  Rtora  evoii  one  hour's  supply,  utid  cuiii 
incited  air  recoivcrt  liuve  about  the  nuiiio  ca)iacity. 

The  nioet  feasible  method  yet  foimd  for  ittoring  ine- 
chanifftl  power  on  ■>  Urge  scale  ie  by  the  reservoir  of 
water,  llow  krpe  thia  mimt  bo,  fnw  of  iia  have  probably 
reHecled.  If  you  iillow  to  a  turbine  wheel  an  efficiency  of 
7:^  (i*r  cent,  it  will  refjuirft  ono  acr*  of  water  one  foot  aocp 
to  Hiijiply  even  1  h.p.  for  ono  hour  for  one  font  of  (all. 
Thtm  it  has  been  Lhmugb  ignorance  of  the  real  ficts  that 
many  i>eO|»le  have  lifted  iip  their  vnico  ngainnl  (he  methorU 
which  wo  arc  cotujiollod  to  jiurauo  in  goncratint;  electricity 
only  aa  fast  an  wc  cnn  uBe  it  for  all  the  manifoln  iiece.s!)iues 
and  convoniencex  of  modern  society.  It  hao  been  forj^ottcn 
that  we  have  no  means  of  putting  into  stock  any  form  of 
fnrcr,  and  that,  practically,  energy  must  Ito  prodnced  aa  it 
in  -wanted. 

Again,  we  hnvo  not  leArnod  to  ibeolntoly  control  tiich 
stom-'O  cells  nA  wb  can  produce,  and  wo  arc  daily  Imrnin;; 
the  terrible  hazard  of  confined  forcett,  whether  naturally 
or  ortificnlly  manttiKl.  In  man's  toying  with  tho  electric 
spurk  one  of  the  first  things  was  the  traDsfomuitiori  of  the 
encrpv  of  motion  into  frictional  hflat  and  electrical  Rtrcss. 
The  I.eyden  jar  Rtorea  thia  volatile  energy  for  n  short 
time— then  ospoiidB  in  a  thousandth  or  a  millionth  of  a 
second  what  has  b«cn  miniites  in  accumulating.  In  other 
wonU,  the  rate  of  doing  work  ih  an  greatly  acneleratad  in 
the  discharge  that  there  comes  a  time  when,  no  matter 
what  the  medium  throunb  which  the  diflenincc  of  prca- 
sure  iH  equalised,  it  U  not  able  in  its  normal  condition  to 
transmit  the  flow  rapidly  enough,  and  is  di^nptcd  or 
broken  through. 

Wc  find  that  this  swift,  potent,  and  flexible  agent,  in  ita 
milder,  or  we  may  say  Blower,  manifestations  showR  no 
signs  of  a  trou)de«omu  inertia,  wen  when  w«  force  it  to 
turn  tihai'p  corners  so  quickly  that  thought  fails  to  follow 
it.  But  if  wo  attempt  to  force  a  vast  energy  through  even 
a  good  conductor  in  an  intinitely  short  time  the  material 
itself  shows  itu  inei-tin  bv  blocking  the  pnth  of  the  dis- 
cbiu*gc  and  causing  it  to  ffy  aside.  This  jicints  to  the  idea 
that  our  measurements  of  electrical  pressure  are  really 
meaauiements  of  electrical  velocities,  and  Ihul  for  all  tka 
piirjioitea  of  nur  piMctical  wurk,  and  so  far  us  wc  know, 
absolutely,  tbu  Hiie^d  witli  which  electric  action  takes 
place  is  mcaanred  oy  what  we  call  ita  potential,  or  power 
to  do  work,  with  the  presetue  which  is  tlio  resultants 

Ro  the  silent  power  of  the  sunlight  expended  as  heat  on 
vaat  bodies  of  WAtor  raises  a  percentage  of  their  mass  to 
vut  heigbte,  and  sudden  condenAation  chaiigea  the  energy 
tIlUB  stored  to  electricity.  The  accumulated  cUnrge  is 
confined  by  the  suspended  moigtiiro  above  a  Htratura  of 
insulatint;  air  at  the  surface  until  its  potential,  far  above 
Anything  man's  puny  apparatus  can  produce,  hursts  the 
bonds  of  the  air,  and  in  a  fraction  of  a  second  the  im- 
prisoned mightaocnraulated  during;  many  hours  iseiqKndcd 
upon  the  foreet  troe.  Its  resistance  imiKHlcs  th«  rushing 
thun<lerbutl,  snd  the  i-nergy  of  aireated  motion  is  trans- 
formed to  heat,  turning  to  aujierheated  steam  overy  drop 
of  sap  in  an  interval  of  time  so  small  that  the  "human 
mitid  cantiut  ineusnru  it,  bursting  every  moisture  channel 
•M  if  filloil  with  dynamite,  and  scattering  the  toughest  tree 
in  splinters  on  every  side.  Hera  ia  energy  exiwnded  in  a 
contracted  area  at  the  rate  of  millions  of  foot-jHJunds  |>cr 
minute. 

Wo  build  high  walls  to  «tora  the  energy  of  falling  water 
in  reservoirs.  For  days  and  weeks  and  months  the  jKiteut 
forces  of  the  sky  onietly  raise  it  from  the  rivers,  the  lakes 
and  the  ocean,  ind  deposit  it  gently  in  our  fmil  storage 
vessel.  There  wc  hold  it  against  the  force  of  gravity,  lU 
depths  as  li-ant^uil  us  the  mountain  side  which  is  reflected 
on  its  bosom,  until  our  feeble  barrier  cnimblos  and  suddenly 
liresks,  and  all  the  energy  which  has  slowly  and  silently 
accumulated  ia  expended  in  a  single  hour,  xath  a  crash  like 
that  of  rending  worlds  before  the  fabled  blast  of  indigna- 
tion from  an  otTended  Deity,  destroying  in  its  resistless  ru»h 
the  cities,  the  homes,  and  the  liven  of  men. 

It  is  unscientific  a-s   well   as    fooliah    and   irreverent    to 

preach  of  judgments  ujioii  us  and  roysterious  dispensations 

of  Providence  in  eaMs  like  this.     Me  are  but  learning  bow 

/ff  bring  to  our  service  nioro  completol)  the  ^naii  forces  of 


the  earth  and  sea  and  air,  though  sometimes  our  abor^ 
sightednesH  brings  us  suffering  and  dismay  and  t<wa  en  n 
grasp  the  le«8on, 

Perhapi<  no  thought  can  be  more  profitably  empbeeised 
and  carried  away  with  us  than  this  underlving  princijJe  ttf 
all  GUI'  work,  "^o  energy  is  ever  destroyed.  It  ia  depleted 
by  trunsformutions,  but  the  portion  which  we  fail  to  r«i-or«- 
has  simply  changed  its  form,  and  been  distributed  or  dissi- 
jKiU-'d  Itayond  our  reach  aa  heat. 

Let  us  point  one  of  the  great  teleeco|>es  of  our  observa- 
tories toward  a  spot  in  the  midnight  huavena,  which  to  onr 
natural  vimiun  is  a  blank.  Ita  giant  eye  gathere  in  and 
focalises  rays  ton  faint  for  utiaidcd  human  eight  to  catcb, 
and  we  are  in  elfoct  transported  in  an  instant  hundreds  of 
milliouK  of  mites.  Faraw:iy  in  the  regions  of  immensity, 
deejily  sunk  in  the  depths  of  s|uce,  we  dimly  discern  a 
light,  hazy  cloud.  Apply  a  higber  power  and  this  clou*! 
brightens  anrl  sepaiute.^  int.o  distinct  stars.  The  ray  of 
light  which  NiistrklfiM  iifiuii  the  retina  of  our  eye  left  that 
glittering  sun  l>efore  the  dawu  of  human  history. 

During  the  dim  ages  of  the  jMist  it  nisbcd  on  at  the  nkte 
of  more  than  17,000,000,000  miles  overy  daj'  through  the 
shadows  of  infinite  space.  The  Sphynx  and  the  pyramids 
havo  boon  rearod  from  the  sanda  of  the  Nile  long  since  its 
flight  was  well  begun.  Nations  have  risen,  flwirished, 
died,  but  it  hcis  stop|>«d  not,  it  hnA  loitered  not,  it  has  shot 
onward  in  its  terrific  speed,  and  when  it  has  Rniahed  ita 
journey,  its  energy,  leaaenod  hy  what  we  call  the  loMes  in 
diKRi{>arion  through  the  timitlois  areas  of  the  heavens,  is 
ex|>ondcd  upon  our  sensitive  photogranbic  nlate,  tiutAntly 
tmnsformoi]  into  chemical  action,  ann  wo  nave  a  fadeless 
image  of  the  soiu'ce  from  whence  it  cnmo. 
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POSTH ASTER. GEHERAL  v.  GREAT  WESTERN  RAILWAY. 

T!ii«  WHS  «»  a.i>[iQril  Imfnt'o  llm  Lonl  Chstimillrn',  I^r4  HpTsckelL 
Lord  KiuCirralil,  unci  Ijonl  MikciiAK'^tcn,  li/  ih«  Po»tniMt«t-G«i»r>U 
from  »n  oiJi-r  iif  tlip  Court  of  Aiijicul,  -UwA  Mny  8,  1888.  rtTcnliig  a 
juilj^niccit  of  thi*  Queen's  Hciioli  iiivinioa  nyvn  a  aixiuUl  osse  ■tataJ  Mr 
till?  a|iimoii  of  tlic  Court  In  tlio  insltti  vl  n  [njlitiori  i>f  Hgbt  wbanan 
tlie  KKjMiiii) Bills  WBTo  tho  ■upplianu,  pmyiiig  Tor  a  declsntion  u  to 
th«  •3ooKlructioti  and  oSiwt  of  mi  ^ninont  iiivIr  on  July  d,  1868, 
bf  twwn  tlic  ra4tn)utar-4)snenl  AQii  the  railiray  coinjjauy  aatl  oOu- 
flrniMl  hy  the  Tc^lvgreph  Act.  1866. 

The  Solicitor'acinaist  snil  Ur.  B.  W.  Cswarlay  ap^osrad  far  the 
i[>|>tilUntc,  and  Sir  H,  Jsiu«s,  Q,C.,  «.d<1  Mr.  R.  8.  Wrisht  br  tbt 
r««tian<1«it«. 

It  sprwarvd  that  hy  the  &£rc«meot  in  ^aastlen  It  wu  provided  that, 
upon  the  aaqnisitlon  hj  clii>  lVMliiian«r-<l«n«nil  of  the  iindgrtakin^ 
or  id;  ot  tht  te!«|^aph  cimpsnit*  with  wliirh  tha  railway  oompaiijp 
IimI  agcMiiiciits,  tJie  wires,  polea.  and  oLIk^i-  n|i{wr»tn3  shanid  bcooma 
tho  ]>n>[iorlv  of  tliu  r&ilwAy  oQinjiaDy,  who  nhoitld  thotvifUr  mauktaiii 
aiiil  wurk  tfo  aji]-Minitii!i,  CcrtLm  other  polo.  ^r»,  and  sppsratHi 
hecHDG  the  projiurty  af  the  Pa*tmaat«r-Oonor«l.  Tli«  pMtiautar- 
Geiiieral  hul  powor  la  usu  uU  tlui  niruii  and  La  amcC.  nawpolu  if 
neceMsry.  and  to  rii|uire  ilic  railway  cuiiiptny  tn  {alBi  additiooal 
wirca  lo  Ihiuiu  iHiluii.  atiil  ihc  font  ol  iiiaiiilcnanco  and  ronswal  of  such 
|>olua  wuru  to  be  bu-nie  hy  tiic  l*niitniuti>r-Gtineral 'aiid  tW  rallwH 
company  in  proportion  U)  tho  imiuhRr  ol  wirM  b«loD|paz  to  oa^ 
rMpwCivaly  on  M«h  |wla.  It  wu  further  agrood  that  the  railway 
ooini>atiy  mijfhl  atillt  tha  polen,  viKu,  and  appaTsLiu  of  tb«  Past- 
iituU'r  liititnrril  when  uoRonaary  foi'  tltn  inirTxiMu  oi  tboir  trafHo,  but  ia 
all  auoh  aaaeti  tlie  Pant tua•^er -linn  er.il  iihoiiJil  p»y  to  ChocoinpaDT  cbe 
iwtiia]  oo«t«  inutirred  in  khillinx  mnU  poles  and  apuvatiM.  but  U  sooh 
|iol«a  ■ui>|>ort«d  tha  wire*  at  the  PostniMtQt-QDBoral  and  of  th«  iaUw»y 
campaay,  iitt  UMt  of  ahftting  jihoiild  b»  tpiyirtionod  uoording  to  tbs 
nuialMr  of  wiras  respwlivoly  uMd  hy  nach.  .Sinn*  1878  th«  Pttit- 
tiia«t«ir-G«ii<ral  bad  refUMd  lo  |iay  any  cniit  inaurrol  in  Bhiftiag  poles 
heluiiKtriK  to  the  railway  uDinpany.  althougli  such  pole*  snpporl  vires 
ofthorufltrtiiutcr-GcnnraliinwollaKthosoafthf  [oilirajr  coiupaay.  The 
company  ooiiBeqiivittlyinatttutcd  tlic«eproc««dii^,an'l&9atODdedthBt 
vihrthor  the  poloa  ticlongcd  ta  th(^  Pofttnia«tar.Ooni>rai  or  tke  oon- 
|)any.  iht  Mut  of  iliiftiiiji  Bhnuld  ba  aptmrlionsd  in  pioiNittiMi  t»  the 
win.<a  owned  hy  aauli.  Tliff  DifiinoDfll  Court  dsolaeil  a^iujt  the 
railway  Romgiany'i  contention.  The  Coint  of  Appeal  (Laid  JusUe* 
I/ojios  diiuwnting]  lirhl  that  tha  railwiy  cotiiMuy,  if  the  poUa 
bcloiiccd  to  th«i]i,  muvt  [<ay  clio  C9*t  of  ihLfUiig  tiie  polos,  an-l  thoa 
that  tbfl  i'ostmiutGr-Gcnei'^  a.iiil  Iho  railway  company  laust  Mch  pay 
the  coKt  of  shifting  thnir  rrEpootiMi  wirM. 

Tlioir  Ixirdiiliiiw  now  gave  Judciaont  (lisniusing  tho  smeaL 

The  Lord  CttaoocUar:  Myloids.  itl>  u«oea>uy,  1  tliink,  in  this 
caAO  tO'  considfir  careriilly  tli«  hUtury  of  tho  ooatmct  b>  dis- 
tloKcl  by  ita  own  pro7i»iou8,  and  tlic  iiDiucuolature  vrMdb 
tht  (rartica  h«vi>  adoptml  to  Bxpresa  llwic  uvauiue*  Now,  it 
appears  ttiat  at  tha  time  when  th»  a£r««m«it  id  quMtion  vso 
mlvTfd  into  the  GrMt  Wsstem  Railway  Compau;  had  nriiMu  agns- 
meats  with  tho  Electric  Teleg^iaph  Oom{i«]jj'  in  rH|>ect  or  its  own  Km 
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nrapsr,  and  tiao  in  rrapitc-t  of  lines,  or  j^rta  at  lin^i.  vliloti  hail 
McoBW  abaorbMl  iii  m  toriii«il  put  of  the  lyiiUiii.  Tho  Sim 
seoUon  o(  the  «({rM'iiiuDl  nliow*  tlmt  k  Hell  wn.*  thnit  (an  June  9.  1868) 
bcEore  IWliamcnt.  I  I  liiiilc  otii>  may  imnmr  tlini  thn  Bill  in  iMii-jil.inn 
buUM  on  July  31  fnllnwinK  l>hf  Tnlne''''>I'l>  ^''i.  -'■■nc  )if  Inc  l^tll 
Mction  orthtt  Act  (he  ngnraniout,  wliicti  it  the  ftrrt  in  the  sclicdulc, 
ia  eonttrmod  rabjcct  to  thn  provinan*  of  tko  T'k^aph  Act  icatilf, 
Tho  4tli,  Gth,  unit  6tli  iliTiaionii  nf  t)io  r«ntrart  «hoiv  th&t 
at  Uw  time  it  »m  aiitvint  inti  the  railway  hiul  a  t«i1c<- 
gra|>k>a  RfiKmi  of  its  own.  whioli  it  wai  inlenilt'il  to 
pTMeiTO  to  tho  railway  foi  railway  leli'^faplui.'  puri>o»(M, 
sad  t^at  thvn  wct«  aloagaiJu,  atiU  foriaioK  I'^irl  uf  tbi 
failwajr  ajatvui,  [■oIm  aud  wirw)  lufud  for  tUx  {luriww  of  jiulvlic 
tneaMgaa,  If  any  of  tliM«  wore  nuwl  ex•^]1Uivoly  for  [lublio  dimmj^s 
(as  tJi  whioh,  atrsDgfly  enoiiKli,  the  itartlot  a|'P°'^  ^  ''*^'-'  '"^^  '" 
doatic),  tba  bargain  vaa  tliat,  ui>an  the  asjtiiatuaa  wUieh  botli  |>artiKi 
twnwmplatiKd  aaap)iroKliin){,  «uc1i  polu  and  wiTUW«rc  t»  liuroniR  the 
propGrtr  iifthc^  P[BtnudtcT'(!ciiri'u,l.  But  iti  any  cvrnt  it  nun  drar 
that  after  tho  acsui<iti'>ti  the  iiartivti  contomi'latol  that  two  njiantt.D 
talepaiihio  qratonii  xhauU  uxutt  conourKntly ,  the  rsilwny  tcte^rBi))) 
bcJBg  rettricinl  in  Ihi?  uib  of  tliuir  tnlogra|iU  to  railway  piir|iaw«,  tiin 
PcMtmutiTr-tirijrrat,  of  nitinic,  carrying  oil  tlio  (iiuiDiDrr.ial  tiinlorlJilc- 
liiX  orttniiimiltinK  iTii^>«ue<'ii  fnr  rrn-nrl.  In  tlii*  oonilfti>nn  nf  Ihin^ 
it  a|ipcar*  to  liavo  occiirri^l  tn  both  pnrcicit  that  each  might 
want  to  uao  tha  jmita  bcloiiging  to  thu  otW  Ibr  the  ^lar- 
poao  of  carrying  on  their  rujinctivp  tcltgraphio  oparations, 
and,  *Motilin((ly,  wciproiikl  right*,  am  gimn  hv  th»  agrao- 
nwnt  to  th<i  railway  under  tho  Posting  I  er- General.  The  wina 
b«)oDf|itig  to  lh«  old  telei{iaiih  carnpany  and  «Kcla«iv«ly  hmiI  Jo  the 
tranamiaainn  of  pahUc  nietaaget  went,  or  aome  of  thoin  wcic.  ercirled 
Ml  pokfl,  which,  anilcr  thu  ai^rM^uit'iit,  were  to  ho  handod  orot  to  the 
tatlwaiy  oooipauy.  Tbeou  wirua,  tuj^'tiicr  with  ulhrr  wirun  uut  on  thi^ 
liwil  nf  railway  at  all,  th«  Po»liii(v«tcr'0(iuml  wu  to  Ihv  I'lititl'i'l  to 
tuf;  aad  farther.  If  thv  railwtyL'o-nipany'diHilM  wen>auflld<.'nClystroiiff 
andUgh  foTihe  iiuijjuiia,  lliv  PoHtnia-iU'r-Uuiieral  wim  to  lie  entltlHl 
to  call  upon  thn  railwuy  (.tiiuiiiLiiy  to  erect  ami  iruiutalii  ou  their  [kiIw 
addHiona)  wiira  and  lu  crvct  itrw  ]iole:i,  iirovidiul  nu  ohHtruL'ttoii  to 
the  conrenionci:  or  wurkia^  of  Ihi:  hiLiincii  nf  thu  railway  coiiipiny 
dlMNild  In  oanaod  thereby.  Tti?  raUnay  coiniinnv  were  to  maintain  nil 
tiie  nolca  and  wiru  uuil  far  publir  mfr.'ua^ps,  tde  I'odttnaiiteT'trotierbl 
paring  forcroelion  and  uuiiitonaiici!.  Tlirn,  aiu-At  panj-  wan  to  liavi'  thn 
ri0it  lo  call  iipoii  tbn  olhnr,  nmler  thn  oitae  riutervaltiin  «■  lii'fnn'  nu 
Id  tbe  vtxmgta  and  hcifchc  of  thn  poll'.*,  to  aIIIk  wicr-i  In  Uin  pnlcn  of 
tha  other,  and  tho  co»t  of  thi;t  maintoniuKw  and  ronownl  of  )ini:)i  [icW 
af  tha  tmilway  oompanjr  and  Uic  l'o)itina*tvr-(.lQDvial  w«r«  to  lio  ]>tid 
br  tho  PoftHLaatar-Qenoral  und  tbu  ntilwitv  <'oiiiji«nv  in  [^n^jiartion  tn 
tM  nombw  of  wiimbtlonging  tnmch.  It  i*  in  followmi;  out  thiit 
part  of  the  agreement  tlut  wo  conip  to  the  ninth  oUiim  or  it.  whii^h 
raiwa  the  quastion  that  yoiir  lordthips  have  to  doterntine.  Tho  tira 
mcj  coutemplaiud  by  tho  eou tract! n);  parties  was  tliti 
ty  tlut  till  \»tlve,  wires,  aud  aptianktus  nu^hi  in  Lha  L'ourM  of 
t«rf<ra  with  tUs  free  «aeroiti«  vl  the  railway  cotnpaay'a  pro- 
ligbta  in  the  nianafipmeaC  or  ('\t.vn«ion  of  thw  works  or 
And  ihey  thai)  provid*  that  (n  all  auch  eama— that  la 
fa>  (tj,  in  all  easw  in  whlun  the  railway  uouiiuuy  may  liud  It  ut«ui- 
muy  to  ubift  iiie  iwlcn,  wiroi,  and  apiiaratiu  bolotigiu);  to  tho 
Poatias^lcr-General — theytiliuuld  ha  at  libarly  to  do  tio  i  ami  ioaa- 
niDch  a*  the  Dtccnity  ftir  the  shifting  was  lor  thu  jjiirixiws  of  th« 
nUwaj  oompanj'a  works  or  trattic — the?  independifni:  riglit  to  mansiM 
whiek  thuf  dhl  uot  anean  to  reudi  r  nubjtui  to  iUl-  fustniaster-GeDora!  ■ 
eanvenienec  or  {iralit — thoy  stipiilntid  that  ihe  arrtiial  iioata  Incurmd 
in  nhiftiii^  inch  nnlra  an<l  apiHiratiiiciihiiiilii  lieiuiii)  by  tbv  Poattoaxtcr- 
Gntera].  Now,  it  in  to  b<;  olurrvnd  that  tUo  nulrH  miKht  belonK  to 
tba  PoatiBMitcr-Ucncral,  and  that  wirca  and  acccMarj  ifinlnt^ra 
belongtng  to  the  lailway  cain|>iiiiy  might  bo  fijcod  Upon  them,  and 
aoBw  pola*  might  havn  winw  and  iiiBulatori  liolojigiufr  to  both  tho 
partiaa.  And  it  is  iinder  such  a  contnuiplatiou  of  un-li  dividuJ  (iro. 
pv^  tlat  the  iiroviaioa  is  iomr1«d  which  liaa  girnn  riiic  tu  th«cuii- 
mt  IwtWMD  the  partioa.  Th«  Dr^t  word  in  the  proTi.iion  which 
It  ia  naoteauy  to  couatruu,  is  thu  woid  "such"  ia  relation  to 
"*li«  &r«t  two  lines  of  ibo  ninth  ulaiise.  If  tho  word*  "  ihiIh, 
riraa,  anil  appaistna  belonf^ug  (o  t}i>>  PoMtniaftAi-GDnoral '  n.rc 
ot  t«  ha  taken  dhttnbiit^voly,  Ihen  the  word  "tuch  "  iDiitt  nimn  to 
eler  to  polea,  wiiea,  and  ajipararas,  all  three  in  voijibination.  belong- 
[to  the  Poatmaater-Ueuetal.  ttut  it  aeems  to  iu«  it  would  bo  very 
onable  to  aiijipotw  that  the  j^urtlos  for^C  such  a  very  obviniu 
"  ly  aa  the  powiiblo  uei'««ilj;  of  inonug  wiri-»  and  n|ki>amtiiK, 
,  for  iDftancc,  when  it  niiulit  not  bo  nocOMary  to  idovo  thw 
1.  But  if  one  r«<vU  thu  !>th  elause  distrihntivoly,  tho  rail- 
eommny  tutyht  >hirt  tbiv  [Hilen  if  uettMrtary,  the  wirea  ifiioooa- 
.,  and  tlieapparatuik  ifncceuarj',  atcliuii|{h  only  oucoflbose  thinga 
'fbdold  be  mond,  in  which  caia  tlie  iim  of  tlu-  words  "  aucb  polca  and 
■Mantua  "  would  nioan  nicli  ahiftwl  [lolen.  aucU  aliiitvil  witM,  auch 
pnifled  anparetua  ae,  undco-  the  tiowora  ol  tbv  9tli  4e<.'tiou,  in  fuit 
ddlted.  Hut  the  ftirthor  Jitlic«Ity  in  coiiatnioiiion  ariso*  from 
ihabcl  that  the  draiightit-Diui  iti  the  ]iuwi!r  tu  ahift  haa  imcd  tho  words 
~  polai;  ¥rir««,  and  apparntna  "  ;  but  iu  rslerriuj^  to  th^  coHt  ha.><  lUi-'ii 
worda  "  tho  actual  costs  inciirrnl  in  ahiftiu^  niiuh  pules  and  aiipa- 
"aod  iinUas  the  wfirvi  "apiaratii.f "  ineluiw  wirost  it  ia  imtnta- 
t  lay  that  the  caM  that  hu-.  actually  arisen  ha«  been  proTidtnl 
tha  a{((ciiii>«ti>.  lliiiloithti^tlly,  in  the  earlier  partA  ol  the  agree- 
t'wim  wur*  expreatly  moiitionoi  a»  tokgrauliu:  apiiar*tiu  ;  liul 
dilliciilty  lii'reanus  tn>ui  tlifl  Fiwt  thai,  in  tho  1»Kinnit)R  of  tlie 
Sth  Kctlon  wiivs  art>  a|>iiucDtly  aeparated  and  distingulihed  from 
■dHratua.  In  tho  woms  undci  constiuction  tho  word  "wiron" 
ia  oiiUl(«J  ;  iMvartheltMB,  the  L-onlcxi  aeonia  to  ehow  that  if  in 
Um  ahiltiag  aucb  poles  and  apiMcatm  cott  w<k-  tncurrod,  both 
cartlaa  ware  agreed  that  that  coxt  should  \m  pruvidnl  for 
In  the  arraogemont  thai  waa  being  made.  Now,  one  oonxtniotian  of 
tlie  iwnuact  lui  luu)>ie>Ily   leaves  auiih  oo«t  UDpiondad  lot,  and  the 


great  diffieulty  triiieb  ha*  b^en  i«r«wnt  to  my  mind  hai  boen  tbe  bar 
iMtwowoKiint  oiirMliraa  inilcina  a  term  of  the  oonlrant  (noeeaetry 
and  roationable,  unili>nhCMllT),  wnioli.  nevi'rlhnlr.'M,  the  partlea  ha«l 
notmailo  for  tlH'niMltes.  But  a«  the  vnr>'  matter  of  thn  proporti'ju 
ofotHt  which  caoh  party  was  to  bmr  waiiiniloiibtnilly  pirvrnt  to  their 
minds,  it  would  Ijo  uiin'^sonablc  to  supple  that  the  jiarties  ha4, 
either  intootionally  or  ina<lrert«ntly,  lofc  iinc3vpr>Kl  by  thn  agnw- 
raent  one  of  the  onlinary  i?<um  which  tho  whole  <im|ui  of  thft  agrM- 
nient  rendered  almoit  cerialn  to  oc^i^nr.  If  one  auppoaw  that  the 
wonU  "  ii(ile>t.  wires,  and  Bp|iaraliia  "  urs  to  bo  read  distributive  I  y  it 
is  aliiioxl  iuiiiciikihld  littt  that  the  (lartini  uiiat  tinve  iiiteu'lud  iu  pio- 
riiling  for  the  divbtoii  of  the  cortt  to  have  uiade  gucb  divUnuu  buar 
HD'ne  relation  to  tlici>nn'er  which  tbcy  had  just  agreed  apJu.  If  one 
BUppomii  that  the  wnni  "  ap  jurat  us "  was  uao  u  as  a  eoiiif>«n>liaiM 
phraiie  for  what  hvl  hren  prrvioiitly  dealt  with,  the  moaning 
oTthflcUniobwOTniix-tRar,  and  where  tho  cuntnitan  obviously  rai[Uinu 
it  I  do  nrtt  think  that  riolencc  is  •tour  to  tlie  language  in  rnnttriiing 
the  word  "  apiiaratuw"  to  indnde  "wirr«."  iiiMmilcb  a*  that  word, 
as  1  have  aliuady  pointed  out,  Uae  been  U!«'l  by  tho  partie.'t  thenuelvu 
ill  thn  Mine  iimtruiiiuul  an  including  "  vriroa."  I  eaonot  Hay  that  I 
am  much  infliicncol  by  the  phraae  "in  all  «ioh  eaiws  "  Tnnie  worU 
would  Ive  ajttly  nMv.1  in  thiit  c>>ntoit  whether  the  agroemvnt  wa^ 
daaling  with  Hsuh  uocasion  of  roinoval  ol  all  the  thinift  in  c»inbiiia- 
tioii.  Ujwi  the  wliuiiT.  tberelure.  I  syree  with  the  Court  of  Appoal, 
and  ujove  ymir  Lnrihhii'i  thvi  Ihii  *r>piMil  bo  di^tminiod  with  coiU. 

The  other  uoble  ami  learned  lotaa  liaviuj;  ooDOurred,  the  ajjpeal 
waa  diatntSDcd  with  co»ts. 


COMPANIES'  MEETINGS. 


UNITED  RIVER  PLATE  TELEPHONE  COWPAHY. 

The  tiilril  atiimal  ontiua^  general  mooting  nf  thi7  United  River 
I'Uto  Tiiln{ihoiie  C-Diupauy,  LimiLc«i.  wu  held  o'l  Tmiraday,  thi  6lh 
insit.,,  «t  Wiiii'hr-.tltT  Huine,  E  C 

Tim  XJslLt  Hen.  Lord  Tlinrlow  (ehairuau)  proaide<i,  auil  ia  pro- 
pMing  tha  adoption  of  llio  cupurt  said  the  bulauce- sheet  was  hlgiity 
siti^focloiy,  H-ith  one  solitary  oveeption,  that  was  the  lo«  ou 
nxr-hange.  The  ratw*  hiul  bieuit  uupreoedouteilly  High,  and  of  long 
i-ontiaiianoa,  atMoliitoly  ahiorliitig  li  [at  eunt.  of  the  suliii.'rili..-J 
capital.  Th«n>ipoTt  i«tufld  lanL  yeur  ruiiruseat'.-l  16  montln,  anl  I'lr 
that  time  thny  I>ai'il7  per  c^iut, fur cHi^  loiuouilis.  which  waa  e'|ial  liiSJ 
jier  cent. for  12  moiithi,  affthatou  tliu  pri'soutoecodoa,  inoll'«rinj:6  pii 
veal.,  tbev  were  giving  tUani  J  |>ar  oent.  iu»rc  tlian  for  the  corres' 
ponding  12  month*.  Tiiorufore,  notwUhttaiiding  the  dilferenoe  in 
exchangei,  otc.,  they  IlA'I  actually  dnna  bi-itor  than  last  year.  Tho 
Company  camiiienceil  with  5.150  >iii1i«'ri)iari  iu  aud  around  Ituoaoa 
Ayrea,  and  that  miinbci'  bad  now  been  inoteiuoil  by  rather  more  thau 
60  [HjrtiL-ut. 

Mr.  J.  Irvlns  Conitaiuy  twcomUl  tho  motion,  which  was  oarried 
unintiDO  Italy. 

Mr.  A.  U  RoaalgBOt.  who  had  lataly  ntumeil  from  Bnonot 
Ayreji.  said  li«  found  that  during  bis  abssnco  tha  town  hail  inoraaetd 
lolly  50  [Mir  cent.,  and  tbe  teluphoue  wa*  made  more  iito  of  thenthao 
in  Kngkud. 

Mr.  .touoB  was  r"  alui-'twl  iliruutvr  ;  biH  eolloogin'.,  Mr.  Lloyd,  did 
Rot  seek  re-eloctioii  ;  iinjat  Heury  FitJg>>raI<l  had  slvi  rv«iga«il  ;  hut 
the  Hoard  did  not  propose  to  fill  thoie  vacancies.  Cnnseriuentty  tho 
lloird  wauld  lie  rutiiL'ed  Iu  the  oriuiiisl  number  of  wven,  which  hail 
Iw-en  Lioiiipiiiplatpd  for  some  time. 

The  Aiiilitors  wrrc  nri^lcRted,  and  the  usual  rote  of  tbaulu  closed 
the  in««tiiiR. 


NEW  COMPANIES  REGISTERED. 


Bmab  Elaotnoal  En<la««nns  Company.  Umltal.  -Itcgiitored 

by  Ikiishawn,  2,  tiiilTntk  l^ui',  K.C.,  wiiii  i  cAi'ital  ui  £750.000,  in 
150,000  iircferiiiiw  iliari-i  uf  £3  uud  150,000  oniiuary  kht.rc^*  of  £5 
each.  Oliji.'Ct :  to  *<:>tiiir(:  by  tranifer  <far  tha  purpose  of  rscoustitiit' 
ing  the  Anglo- Ante riosn  Hnish  Elet'CrK^  Liglit  Cotpontion.  Limits!) 
tlie  un<Urtakitig  and  biisiniUH  liaretofoa*  L-irried  on  by  tha  Aiglu! 
American  Itriiah  Klcutric  higlit  C»r{>or>ti»n,  tiiinitodi  la  the  UoTtaL 
l\lu};doni  aud  elfrwiierc,  aud  also  tlio  Irttooi  [latent  and  [>aienl  lighte, 
and  the  lands,  buiUlinp  and  other  liereditamouta,  w<;rk->  a'll  oon- 
Tenivnces,  and  liico-l  and  itiovaMe  plant  held,  ooc<lpi<<l  and  nie-l  by 
the  Anglo-American  Itrunh  Ek-utrii-  Light  Corporation.  Limitol.  and 
atook-inirsile  un-l  clfwts  and  all  DUnr  tbe  ptojwrty  of  the  «or|rara- 
tlon  ;  and  to  nudertakn  sod  satiify  the  cnitratls  and  any  portion  of 
tlw  tiabihtiBS  aud  obligati'ins  of  the  uirjiorstiun  which  laav  not  be 
satisried  by  tho  corporaiioa  or  tho  Liiiuidator*  thv-cwfi  anj  with  a 
vii-w  lo  such  nvniutitution  to  «<tter  into  an  agreamant  to  be 
tiiBd<-  betwuCD  the  AngloAmerioan  Bnuh  Elcetrlo  Ught  Corpora- 
tion, Ltmfcod,  and  J.  B.  Itraithwaita.  jun.,  aud  Einil  Uaicke,  the 
propoawd  liquidators  of  «iich  cornnration,  of  the  oue  pact,  aud  this 
comitany  cf  tba  other  pan.  and  In  carry  the  same  Inta  'lluot ;  to 
continue  tha  husiiisM,  aud  further  to  acouiro  tbe  uuderUkiug  aud 
buiiin<i43  of  the  Falcon  Suj^a«  and  Oar  Wacka,  Limited,  her^toforo 
ciLirieil  ou  by  the  oouipaay  at  LougtihoMogh,  and  the  itockin  trade, 
ellects  and  other  property  of  tli  it  OMnpany,  and  witli  a  riuw  clietato 
M  ailupt  au  agrveiiiont  daiail  .Filly  12,  inwlc  between  iho  Fsk-oii 
Kiigine  aud  Uac  Works,  Limited,  of  the  oam  paft,  and  Itertraud 
Kioadhunt,  a*  tnistou  for  tlila  compauy,  of  tlia  other  part,  t"  carry 
tbe   oaiue  into  ollevt ;  t^  i»iiy    on  lb*  huiUM»e*  ol  cleetrviuo. 
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&pp*»tH*  and  apyAitnant,  luiil  vrmken  and  dtfAkra  ia  t)ie  wmo.    The 


Un-l  Tliiiilow.  3S.  C'lii'B)i3in-pW'i>,  S-W r  

3.3.  Si'Udii.  7S,  HuLluii  ganlrn 

E.Qar-kc.  112,  lie lvv>Icri> -road,  LsniMli.S.B 

Col.  F.  li.  Su-VM-i,  16,  St.  J»m«'.»iuatc,  S.1V 

E.  L'oo]i(;r,  II,  nwirjp'ntrwt,  Miiiwioii  Hoiiw.-,  K.C.    ...... 

K.  Wonda,  US.  Onslow-ijar'li'na,  S.\V 

J.  Ranroith,  112.  Hi^ivcSdc-ros'l.  I^imlwlli 1 

There  tlull  not  hr  lera  than  live  hut  iiium  llimi  niii«  tHrvRlnrt.  Thn 
Arntari-tlHi  RtKl>t  Hmi.  IitjpI  Tlmrlnw,.!.  H.  SpIIhii,  Ccilninl  K.  U. 
Sl«wart,  E,  WuchU.  .1.  i!  Ilmittiwatte,  jiiii.,  tlic  Piiko  of  Marllxiroiixli. 
Anil  A.  1[.  ^taiiilcirwin.  l/iulilioalitiii,  .t'60O.  Itcaiiinvration,  £3,000, 
itltitiblu.  Wlifta  in  nny  yfur  Hia  liiviiknJ,  witli  liomis,  if  tuiy,  on 
tli«  anlinnry  Kiiarpn  hIiiIi  stiiniint  ri>  iiii^n'  Ihaii  10  ptv  rant.,  iiti  llir 
itsjiitx.!  for  th"  timn  Imiiig  rii1l»l  ii^,  thi'  Itirir^lnr'i  uliall  l>e  rnlitli'il  to 
anattililioiial  tmn  cuiital  i<i  niic-Uiiitit  ot  llir  kijiioiiiit  of  mu'li  (lin>lnii>l, 
nroviiliNl  tint  :«iidi  aililUiutial  •iiiiii  ^Unll  iiut  cxr-i'iMl  in  tvy  ynai 
£10,000. 

Oolooui  PslBtiac  T»l«si»pli  8yBdlDMt«.  LlmiMd.  -RoKUtotwi 
by  Rollit  auaSoni.  12,  JUrk  Uiw,  K.U.,  will.  iM*i-iu!  >.r  £10.000  iti 
£S0  MiutreiL  Objui-l :  lo  luiiniri  i<r>rliiiii  jinlnnU  aqi]  rigltU  iii 
reULinii  (u  [irintlii);  tL-lcfpit|^ili  iniu^liim-K,  auA  wjtti  a  ^'il<lv  tItiToto  to 
•Jni>|.  an  aurnriTioiil,  ilau^il  Aimiint  1.  tnailiv  Ix^tn-rciii  J.  Monn^  nuil 
J,  K.  Wri(jlit»f  tJiii  ntiL-  |iftrt,  ami  .1.  K.  Cockctt,  i>n  Iwhalf  <if  ihi' 
■rndkato,  of  tho  i>thcr  I'l^n,  Mont  »(  ibr  rv^iUtioiK  of  Tabic  A 
apply. 


CiTY    NOTES. 


WcM  CMUt  of  AmorlOM  TnlaKrapb  ComiMuiy.^Tho  ni^'ijitii  fnr 

ttiL'  iiumLli  <i(.liily  iLiiioiiiiii-il  lo  £5,^60. 

BnuUlka  SabiiiArtiui  Tvlairaph  Company. —Dii*  ]vc<;i]il.i 
for  HiQ  nriwk  eiitlcrl  AiiRmt  9  iitiiuuiit«<l  It  m,17(t. 

DtTMt  SpftiUafa  TalAgntph  C«mpiuiy.— Tln'  (-'liinatul  n>o«i|iLi 
ef  ttiw  Cumpimy  for  .liilj  wi-ir  £1,677,  nKniii-t  £1,518. 

Oroftt  HortliBRi  Talasrapti  Company. — Tlii<  rucoii>t»  oT  tlii>i 
Coiii|i«uy  for. Tilly  K.irc  £24,1100,  iimkin;;  I'lwm  -Uiiiwry  I  a  lolal  of 
£154,200. 

Knstvm  BxUaalan  Tclosrapli  Coupwiy,  UmiMd.— Tliix 
Cuui[iauy'ii  rvct'ipu  (w  lliu  iii»iiili  of  Jiily  nun:  £42,876,  on  oicaiuHt, 
£i6.:ai  fgr  Hh-  siiuif  iH-Tioil  of  1B8Q 

OnbK  SnbBUtrloa  Telegraph  Componj. — Tlix  rcvcipU  of  tlii« 
Coitiiiaiiy  lor  .litlv  wvvtt  £3,000,  iitiinut  £3,0S6.  Thi>  pnwijit"  Tor 
April,  >Mtiiii,iliiirjt  £4,000.  realiMi.'il  £il,ObO. 

WeM«ni    and    BnuUUa    TvUgrapb    Company.    LtmilML — 

Thr  tTafflr  r(c<::i|iln  for  llif  w«'ck  I'li'lwl  Au^iiaL  9.  aftL-i'  ilnlucliiin  tli'.- 
ATUi  af  till;  jj70i4>  rccoipta  [layabU'  to  the  Iii>iiilc>ti  PlAliui>*Ilriui!Uii 
"IFolcgraph  O'liiiiuiiiy,  Liiniii.nl,  imk-  fJ.GSL 

W«M  India,  and  PomajUA  TalagrApb  CampOBy.—TId]  MtiiuaU-ol 
rcceinU  nf  lliU  Ciiiiifiaiiy  I'or  (hn  li.ill  iiioulh  i-tiilM  .July  31  ati- 
£2,690,  *a  torn [»[■<•  I  with  £2.ti6i  \ti  IL>  L-utivipL)!!!]!!);;  pnudol  1800. 
Thf  .^pril  fceeii.is  fslijualiM  at  £;.l'ia,  ii»IL«.l  i;7,144. 

CompanlMt  ar  tbo  BIODttt.— Tlit-  follnwing  olccliii'&L  FnnijitiiiiiM 
vrnrB  ti-Kivtcreil  •liirLug  tlic  yaat  wuck  : 

OipiUl. 

Ucblay  Tnlrgrajih  Lu.!  Ifloulne  CoiwUtuMiun  Ooiii[i«iiy    £2U),000 

P*n)  Telqthmin  Ortiri[Miny lOO.OOO 

EciiailorT(it«|ilii>m'ComTiauy 100.000 

Wr«l,in](lii>ibM  Eleetrie  dumivuiv (lOO.OOO 

Vowlliousw  iiiilltawMiii,  Uiiitcil 360,000 

(!ci)cr«l  Kl(i-.lL-ii- Coiiiptiiiy ..,,      60,000 

F«wler-Waring  CkUo*  C9mp«My. —Tliix  Ooiuroiiy  I>m  bcvn 
fomioJ,  wiih  a  caj.ital  al  £200,000  lii  flO.OOO  .I.Jin>  o(  £6  c-vcb,  U) 

ouijuirp  Mid  unite  Iho  t'ldolrle  ealiliu  LuKiiiuau  iiuh'  mrriuJ  oii  liy  John 

iPowliiraDil  Co.  (Lm'iU),  LiiuUuil,  ami  liy  Mr.  Kii'linnl  Vr'oriiiii.  nt  35, 

[ 41(W0n-»trcet,  IhiihIou,  «nil  Ui  M-vinirv  aii<L  irork  tlir  ]n\,rnln  Ukvn  flill 

br  tho  Unitwl  Eiu^vui  liy  Mr.  Jaruca   TatliMin,  »i  riit1iMlel)>liiA, 

U.H.A.,  aijJ  bv  Mr.  R.   W.  Oltluou,  of  the    Sl«*ui   Ilu-.igh  Wotkt, 

Letdi,  Uilby  Mr.  K.  S.  WarnDfc,  oT  I'itulxit^h ,  U.S.A..  Tut  improvr- 

^.tncnts  in  Uw  nmnufaoiara  ainl  inuiiUlion  ol  m<ita[.:?i>v«red  ticclrioil 

i.anblMi.     FitU  {wrticulus  will  ba  (ound  ill  our  advertiMruunl  colunu. 


PROVISIONAL  PATENTS.  1889. 


AuiicsT  6. 

12574.  ImpmunniU  in  magnvta  .ta.mtia  rrodsrlolc  Bennett, 
146,  Ucranteiy -tuiil,  Sljiffield,  Yorlwhiro. 

13378.  BlMtrto  drllto.  Imlo  K.  -^toniy,  70,  Uarkot-iUwt.  AUa- 
cheatitr.     (Coinpl^tc  tpr^ilieatioa.) 

123&9.  An  elootno*]  conutci  maker  and  eumuit  dtmlnlohcr  for 
tndnUchons  purpvMo.  KMwimI  Jitlin  Jlunxliton,  Laimkii, 
UdJciIijII-ivmI,  Uiilwiih. 


12390.  Impt*v»wumtm  (b  •UeCHa  noten.  Stinl^y  t:iiulaa 
r<ithh»rT  Cntri',  6,    I.iwryxLretit,    KimiluKliam.    (Corapkito 

sjvi-ilifalirin. ) 

1841)1  liuprov«tnontB  In  or  rotatlBH  to  tuc  manafaatttro  of 
imtul&tlni  tnblDK  (or  cloeuio  eondaolkag  wtnia.  AKrol 
.Inlinn  ilniilt,  323,  HikIi  IIoHkjtd,  Mi<i<llM>ix.  (UvDry  B. 
CoM>,  Unitril  itUt^.)    (Oompjulu  »pucilioatioii.) 

1343&.  iBaproTononta  in  mognaUo  doetrlv  waWii— .     llmry 

Julius   -''rnilli,   77,   Oliiinnry-I.iiii',   Lotntoa.     (t-'-iiuplpta  apwl- 

Fjoatloti, ) 

12437.  lBipr«T«inoaU  In  oUwlrl*  dnnblnB  muola.  Frederick 
Williutii     Kliiil,      77,     Chniin-ty-Iatx-.     London.     {OoinplpM 

spfcilii-aliiin.  I 

I2/I<t4.  ImprovemontH  in  awltob  boards  tor  toloptaoBS  ayatoia*. 

.Kihii  Raiiilul^ili  :Jiiiiilj,  iiS,  Cliiiii<.'i.-i^ -luuc.  l/.-ivlou, 

12474.  TIm  Itaaylns  oTmottda  by  Qlootro  depoaltlon.  Ilowinl 
William  lliiil.op  ami  Krmi^rick  Itrawn,  16,  BritlffD-NlrMl. 
WaUaII. 

12503.  Un^roTamuita  in  dyBamo.«lootne  maatalnos.     Frailflricfc 

Vlltaului  Aiiili'i'.w*ii.  160,  .ilciiiil.  Liii-I')!). 

1251S.  Impr«Tinnantnlnlnoand«aoiint«lGocnelMBpfl.  Tlwopliibu 

fowl,  1,  <^italii.y-<?tnitl,  i.lliiiiii-1-iy  liuit. 

AiKirm  8. 

12&d2.  A  Dovvi  oanctmoUon  or  nn-anconMBl  of  ftlaotro  m*t«r. 

Jrtiuct    Hewil.t    bany   ami  liill-cil    liiliolay    l.iickh'ill,    166, 
Fltt't-ntrt-tt,  rioii'loii. 

t2S63.  ImproTomonta  tn  olootrloal  oblpa'  lots  or  boobs  Mr 
oseortAlnlBK  by  olootrlolty  the  apoed  of  ship*.     KnWrl 

Mhiiii  r>iwiii',  23,  .Siiiilhntin-'Ioii-lHiiMitig',   l»fini!mn. 

AiritiiBT  9. 

12569.  ItaprovcmonU  In   ptaUs  fbr  olootrtoal    tmBSfOrasrs. 

Ity^iiiul'l  UtliiuM,  6,  Liinl-ilrtcl,  I/ivt-i ]"j-ul. 

1261&.  Improromonts    in     and    rolatinj    to    dyBamo.eleotrU 
mncliiiics   or    motors.     Kmiici.^   .Iiirvii    Pali-?'!.    45,    Sn'iDi 
am|itiiii.biiiliiingii,  London.     iCumpIotu  sjituiliioailon,) 

AU'ilM   10. 

12647.  InprovomonU    Id    aJWrnato    current    dyBaues;.     (iny 

L'airy  frii'lcur,  35),  .\!i>iiljiorr»[.roid,  i'iUn*y, 

12660.  Inprovemsnta  in  or  rolailBC  to  meeluLBlcal  tolaphoass. 

ThniiiHH  iWvaii  Sloptr,  323,  fitgli  Itiillwiti,  Luuiluit, 


SPECIFICATIONS  PUBLISHED, 
1088. 
I0<137.  Printing  tolOcraplLB.    Wn-lirnml  Moore,     lid. 
10900.  Xlcotrlo  olomi  for  Torylng  lerola.     SivKiiiaan.     6il. 
13102,  Soeondary  batlerlea.    Vorlcj.    8(1. 
13615.  Slootrloal  battorloa.     SatCrrloe.     80. 
13621.  Eloctrlc  motors.     Di-  FerrAuli.     &!. 
13717.  KLootrlo  battortos.     Gl'>-<s.'r.     ai. 
17123.  BlootriooUy  rogoUting  elooks.    Uiyrliofw.    8J. 

1009. 
613.  Comblnod  eleotrio  lamp  boldor.  ftuo,  aod  airitob. 

timi  Noyi..-i.   aa. 

24.60.  Heaaurlns  oleotrlo  oiuronta.     Lak«  (UutlnrV    1l  U. 

6737.  Holders  for  olootrio  glow  Inrnps.     lWnst«m.    91. 

8360.  Telopbono  ayatema.     ilxliiiitiU.     ai 

B619.  Eleotneal  alarm  for  steam.boUns,Jbi.    Sie^matin.     U. 

9&89.  BlMtrlsaUy  Indloatlng  dlrsotlon.  *a„  of  eSKlno  ahafts. 
Rickulaou.    Sd. 


N«jlor 


COHPANIES'  STOCK  AND  SHARE  LIST. 


12  Feb. 
12  Feb. 
14  Nor, 
27  Jnly 


12  Jnly 

2  .Inly 

28  14  or. 


1/3 
2/0 
0/41 
10/0 


12/0 
0/0 

m 


ABglo-Amsrii^n  Bnuh  K.L 

—  fully  i*iii  

Ciiii  Tclniiliaiiv  A  Matii     ... 
Iniiia  Rubbur,  li.  P.  ATrl. 

Houiid'toHoime    

MntroptD  Kkctric  tiujjply 
LAndon  EW.frio  .Snpply  ... 

Swan  Unilol 

Telegnph  Cnnntniction 

—  0%,  1S»9     

Unit«J  Tokfikouo 


NOTES. 

Berkshire.— The  electi-ic  Vf^hi  luu  been  BiiocesBfully  in- 
trwiiitwi  at  Tlie  Swan  Hotel,  Sliillmgford,  now  Wnlling- 
(orrf. 

More  Oas-EIectrlcs.— Tho  Oaa  Ccmpany  Rt  Mctz 
has  (leciiled  to  cunstmct  :i  central  station  for  the  public 
mpply  of  olectncity. 

Rolborn.— It  \txi  lieen  rocommondeil  at  tlio  HoMiomi 
DiaUict.  Iktiinl  tlmt  a  license  iilioiild  be  griLntcfl  to  tlie 
Grynno-PjUcii  C'Dniimny. 

Electric  Railway  at  Budapest- — Aii  uloaric  ml- 
rt-ay.  tonslrufU:il  liy  Mossrs.  Hjomona  ami  Halske,  was 
oponiyl  !it  Bivla[>ost  on  July  ;!0. 

Vienna.— Tho  west  eiii)  of  VicnnA  id  Portly  to  hiivo  an 
olectric  lighting  BtAtion,  tho  concession  Cor  this  hiiving  been 
granted  to  M.  Capillori,  a  Vicnrmfm  origiiificr. 

Bnmet. — Now  Iwilore,  oiigiiiea,  and  tlyiiamo*  bavo  now 
beoo  fixed  itt  n^triint.  The  npiioiiitriiuiit  of  ii  li<>hUng  in- 
spector ie  iiridur  caivHidvmtusii  Ity  thn  Ijijhtiii;{  Cnminittee. 

PersoniiL — Mr.  C  E.  Bi-own,  nf  (Jcrlilcon,  in  now  in 
Eiiglanil.  IIo  li:iii  visitorl  Fenmiti's  Deptfnnl  installation, 
and  aUu  tbc  Wcettii^hmiiio  iMstAllntioii  iti  8tit>1iiiiiistr'tiot, 
tKtv  well  toiranls  completion. 

HeetlnfE  In  Paris. — A  joint  moetingof  tho  TriHtilntion 
aiKl  the  I^ucioU'.'  lultii'iiatioiiivli!  ilui  Elccbrii^icna  is  Hxuil  trt 
bo  hold  nt  I*ai-i9  to-diiy,  FritUy,  tho  23r(l  August,  to  bo  fol- 
lower! oti  siibsoqiient  days  by  exciiraiona  to  gilnciB  nf  scien- 
tific interest. 

New  Use  for  Sterago  Cells.— Tho  I'nmpclly  SU>r- 
ago  Battery  Company,  of  Chicago,  have  lcas««l  u  loctory  in 
Indiana,  aiwl  are  tiinting  out  200  colU  a  day  for  iiao  with 
tho  iiboriogi-apb,  nnder  a  voiitrart  with  the  N'ovLh  American 
Phoiiogniph  Oonijiany. 

Borten^on-Trent.— At  Biirton-on-Trontthe  propiiotor 
of  a  cntt^u  mill  h.xs  oUcrcil  to  lot  tho  water  jiowor  on  loaso 
for  the  piiqwHc  of  generating  electricity  for  the  olectric 
lighting  of  Burton.  'Hie  gaa  manager  ha.i  been  nakcil  to 
report  ni>on  tho  matter. 

Eiffel   Tower  Struck  by  Lightning  —The  Kitlel 

Tower  was  xtmck  by  li^jhtniiig  ilurtng  the  storm  on 
Moniby  in'gbt.  The  cloctricians  lelt  u  treiiiemloiu  Hhock, 
and  some  molten  molal  was  seen  to  full  from  the  conduc- 
tors, but  othonviae  no  dnmiif^e  wua  rione. 

Electrio  Lighting  In  rormosa.— The  acting  Briltab 
Coimil  atTam.iiii,  in  a  recent  ruj>i>it  nn  the  trailoof  TatnEui 
and  Kolniig,  mentioni  that  "  tho  now  city  of  Tai-iici  Fii, 
the  ca[4tal  of  the  t^taiid,  in  li<{htoil  l>y  uluctricity,  the  Appn- 
nitiis  Ixiing  solely  in  charge  of  iiitivc  ollioiaU. " 

Brooldyit. — Itofore  ninny  uontba  Drooktyn  will  liavc 
a  pUnt  of  rtO.OOQ  t^Iionn  t!iHi|ia  rnniiing.  Much  uf  the 
work  is  now  completed,  and  a  trial  is  aiiticiiiatad  some 
time  thia  month.  The  wires  arc  iindergraiuid,  ifi  iron 
tubing,  and  artoio  2,000ft.  arc  now  bcinj:  liiid  oi'cry  day. 

The  Heisler  System. — The  United  liaa  Improvement 
Comjany,  ot  Phibdolphia,  in  reported  tu  have  secured  the 
oontrolling  interest  in  tho  Hetsler  Electric  Light  (.'uinpuny, 
of  St  Louis,  employing  the  long-diatance  ayeteni  of  nories 
incandescent  lighting,  now  on  vicv  at  the  Paris  Exhibition. 

Stockholm. — The  Ou  Comjiany  of  Stockholm  having 
been  greatJy  diatoi-bed  by  the  continued  progress  ol  the 
electric  light— 103  arce  and  3,833  incandoacentfl   having 


been  iniitallad  in  that  town  dtiritij;  tho  \m,t  year — has 
decided  to  ciwt  a  ccnti-al  Mtiition  for  tho  supply  of  electric 
light  iUeir. 

The  Jensen  Bell  Co.— The  1i»un«8s  of  the  Jensen 
Electric  Belt  and  Signid  Co.,  of  London,  is  udvortised  to  be 
suld  by  auction  early  in  September  by  Mcsgrs.  Wbeatley 
Kii'V.  Price  and  Goulty,  as  a  going  concern,  togetheiT  with 
tlic  vai-ioii.4  (Mtciit  rights,  Atock-iri-trado,  Tittangs,  etc.,  uacU 
in  conncctimi  with  tho  bn^ncsa. 

Chapel  Lighted  Eleetri«aU7.--A  new  Ikpti^t 
eha[>ol  in  Okubunijiton  wa^  uiwiiml  I:i4t  week.  It  U  AOatod 
for  400  |K!r»oiii4,  ^»iid  i*  liglndl  by  electricity,  Iwing  tho  first 
village  chajiol  in  tho  south  wostoni  cniintioa  in  which  the 
oloctiic  light  baa  Iwon  a(]nptcil.  Mr.  llcnry  Orecti,  of  Oke- 
hninpU)n,  w;ib  Mio  builder,  and  the  outlay  has  been  £1,300. 

1892  Exhibition.  ~ Wo  noto  tliut  Chicagu  is  attompl- 
ing  to  secure  the  World's  Exhibition  of  1^92  for  itself,  hut 
we  think  it  wunki  liu  a  uiislitko  tu  have  itoiitof  Now  York, 
on  account  ol  the  dilli'culty  Okl  World  visitors  would  have 
in  travelling  so  much  further  overland.  Now  York  trill 
probably  not  let  the  pro|io«ition  Iw  taken  out  of  its  hands. 

Boamemonth.^A  notiuo  from  the  Anglo-American 
ItniKb  Klcdric  Light  Curpui-iitioii  of  their  intention  to  a|>ply 
lu  the  Boni-il  of  Tnulo  for-  a  provisional  onlcr  authorising 
them  to  supply  electricity  for  [mblic  or  private  piirpo«Ds 
within  tho  diairict  of  Baaniciaoiith,  and  asking  for  the 
coni«eiit  of  the  Council  tn  tho  a]>plicatio[i,  was  rofetrcd  to 
commititoo. 

Parliamentary. — In  the  House  of  Lords,  on  August 
l.'tth,  tho  Ktoctric  Lighting  Provisional  (Jnlcrs  Bills  'i,  3,  4, 
and  ."i  were  severally  re^ad  a  third  liuiv  and  [taKsed.  The 
Eiirl  uf  Crawford  and  Balcarroei  exprosacd  tho  opinion  that 
the  meter  and  Icatirjg  cLaoses  in  theae  Bills  would  |>rovo 
unworkable,  and  that  rouoitrse  to  Parllunient  would  again 
be  neceoary. 

Electrical  Exocutioa. — The  phynical  laboratory  of 
llurvai'd  I'liivcrHit  v  w;is  toeontly  atnick  by  lightning.  We 
wish,  aiyis  the  A- f  Y-ii-  S\m,  I'l  }tr"jMt-  nf  thia  aiul  of  the 
recent  diKcussions,  tliat  the  men  nf  science  who  are  com- 
jietent  to  H|K:ak  on  tliu  subject  wouUl  tell  us  less  about 
making  electricity  kill  people  and  moic  about  jirevcnting  it 
from  kilting  them. 

FtdkOBtone.  —  The  Kolkestone  Cor]ioration  bare 
dcciiled  to  light  Ihc  greater  |artof  the  town  by  dectricity, 
tho  oflicial  seal  having  Iteen  hxo<l  to  the  contract  of  Messrs. 
CrY>nti>t^ni  and  (.'o.  Xo  leas  tliait  five  comgianies  btixe 
intimated  their  intention  to  tlie  Town  Council  tu  apply  to 
Puriiament  tor  ijowors  to  supply  the  electric  light  to 
private  i^itisnnien>  in  tlie  town. 

English  Heaanring  Instraments.— There  is  a  grixtt 
demand  for  AyrUxi  mid  Pci  ry  auunoter*  and  voltmetei's 
ro|>nrtc<l  in  Amrrica,  one  tirm  in  Philadelphia  ha%*ing  been 
unable  to  keep  u|>  with  the  demand.  Canlew  voltmetore 
are  also  in  great  retpiost.  Ueiiemtly  our  insti-nmonts  of 
procision  arehighly  thniiL'htof  over  in  the  States,  and  there 
is  a  very  larfje  field  for  ex[kji-t, 

Birmingham  Electrical  Exhibition. — The  exhi- 
bition at  Bingluy  Hall  ia  increasing  in  popularity.  Tho 
attendances  last  wcoh  were  considerably  in  advance  of 
those  of  tho  [ireceding  week,  and  on  Saturday  the  number 
of  admissions  was  the  highest  yet  recorded.  The  coal 
mine  is  now  in  good  working  order,  ajid  there  are  few 
visitors  who  do  nut  desire  to  see  tht  xnvcwa:*  vAniwV, 


Roohost«r. — NoticflH  were  read  at  the  last  Town  Coun- 
cil meelinj;  from  tlie  secretary  of  the  South  of  Rngland 
■  Hoiue-tiO-Housc  Electric  Light  Company,  of  the  Municipal 
Dlectric  Light  and  Powor  Company,  Limited,  and  of  the 
Electric  Construction  and  Maintenance  Company,  Limited, 
of  their  iiiluntion  to  apply  to  the  fiuarJ  of  Trude  for  a  pro- 
Brirional  order  u  to  the  supply  of  clectricily  in  the  city. 

New    Eleotrtoal     MaAofaotory.—Kxtonsiivo     new 

woikfi   for  the  manufacture  of  electric  machinery  of    all 

kioila  arc  bcin^  oract«d  at  Il^tou,  Nowcaatlt^-oii-Tyno,  by 

JHowns.  C  A.  i'arsonsatK]  Co.     When  this  now  maimf»c- 

tory  ia  completed,  Meears.  Parsons,  who  are  still  currying  on 

Btheir  business  at  Park-road,  Gateabead-on-Tyne,  will  ro- 

^naQTa.  thare.     tt  i>  expected  that  this  will  t^ke  place  in 

Wlibirab  ^  or  eight,  weeks. 

Bleotrio  Uflrht  at  Sewerag«  Works.^The  exten- 
sive work  Jit  Die  Barnhiir«t  for  the  Wolverhampton  Sewer- 
age Committee  having  to  he  finished  at  short  notice,  the 
oleotrie  light  has  been  used.  The  teodcr  of  Mcmts.  Elwoll- 
Parker,  Limited,  for  supplying  dynamo,  arc  Inmpa,  etc.,  for 
the  works  at  the  sum  of  £106. 10s.,  and  to  fumiah  competent 

■  men  to  fix  the  same,  at  the  sum  of  30s.  per  wook  for  each 
man,  waa  accept<>(l  by  the  Town  Council. 

■  Telemeter. — The  extensive  luea  of  the  telemeter — 

■  which  was  described  at  the  laat  British  Associutioii  meet- 
ing— for  tranemiiuion  of  the  indicationa  of  thermometers, 
barometers,  clocks,  or  pressure  gauges,  the  height  of  water, 

■  oil,  or  ine  holders  at  a  distance,  or  other  parpoees  of  this 
kind  ia  fully  illiistrated  in  the  issue  of  the  Scientific  .Ivtcricnii 
for  August  3rd.  Tho  inslruments  arc  manufactured  by 
the  Standard  Thermometer  Company,  of  Peabody,  Massa- 

IchusettA. 
■l«otria  Welding-.—It  is  nimoured,  says  the  EUctrtcai 
H'orld,  that  the  Thomson  European  WeJdtng  Company  hHII 
nob  manufacture  ite  machines  in  America,  hut  will  eatablish 
factories  in  five  Euro|>flan   countries.      This  movement  is 

■  made  imperative  in  order  to  hold  patent*  in  those  countries. 
At  Lynn  sevorat  machinoR  are  in  process  of  manufacture  for 
foreign  shipment.     Work  will  be  immediately  commenced 

B  in  the  erection  of  factories  in  foreign  coaiitnee,  and  it  is 

■  hoped  they  ^rill  ho  in  operation  within  three  months. 

m  Eastboame. — Memoralists  at  Eastbourne  have  com- 
plajued  of  the  smoke  and  "  horrible  smell  "  iaainng  from  the 
works  of  the  Eastbourne  Electric  Lighting  Cempany,  niid 
attributed  tboir  sore  throats  and  other  affections  to  it. 
The  Mayor,  before  whom  the  mDtioii  was  nined,  is  in  the 

I  unfortunate  position  of  being  aUo  the  chairman  of  the 
electric  light  company,  and  had  to  adriae  that  they  should 
serve  him — that  is  to  say,  the  comjmny — with  a  notice, 
and  if  it  wa«  not  Btopped  indict  him  or  them  for  a 
nuisance. 

B««rd  of  Trade  Beport. — In  the  House  of  Loi-de, 
Lord  Crawford,  in  connection  with  the  Board  of  Trade 
enquiry,  remarked  that  there  was  a  groat  desire  on  the 
part  of  numbers  of  {lersone  interested   in  the  industry  to 

(procure  copies  oi  the  evidence  and  proceedings.  He  liad 
commnnicatetl  with  the  Board  of  Trade,  who  objected 
solely  on  the  ground  of  expenae,  Earl  Limerick,  in  reply, 
regretted  that  on  this  ground  they  wore  not  justified,  unless 
some  strong  case  were  made  out,  in  printing  the  1,300  pages 

I  of  the  report 
ModshU    for    Eleotrioal    I&vontiona.— The    Com- 
mittco   on   Science   and    Arte   of    the    Franklin  Institute, 
Philadelphia,  U.S.,  have  recommended  that  awards  of  tho 
John  ScoU  medal  and   premium  be  given  to  W.  Leigh 


Button,  M.D.,  of  Richmond,  Virginia,  tor  hia  "  Electric 
Heater"  (described  by  us,  vol.  ii.,  p.  195);  to  AJex. 
Crawford  Chctioweth.  of  New  York,  for  his  "  Method  of 
Laying  Continuoiie  Electrical  Conduits";  and  to  Charlee 
Mclntyre,  of  Newark,  New  Jersey,  for  his  "  Improvement 
in  Electric  Wire  Connectors." 

City  Iiighting.^Notliiiig  aooms  yet  to  be  settled  with 
regard  to  the  City  lighting,  and  wc  are  still  waiting  to  learn 
what  will  be  done.  The  Citi/  Press  points  out  a  dai^er 
in  delay,  saying :  "  Such  discussions  as  took  place  at  the  last 
meeting  may  lead  to  a  rccunsideratiun  of  the  whole  position. 
If  the  Commissioners  of  $ew«i'B,  who  assort  certain  powers, 
do  not  exercise  those  powers,  it  must  not  be  forgotten  that 
nt  our  door  is  another  body  which  claims  to  be  the  local 
authority  for  the  whole  metropolis,  and  is  perfectly  ready 
to  enforce  that  assumption  by  eiithusiaatic  efforts." 

Tho  Barton  Eleotzie  Heater. — Exporiment«  with 
the  Hiirton  electric  hwLter  on  nvilway  cars  at  Richmond, 
Virginia,  seem  to  ahow  that  there  ia  great  possibility  of  tte 
coming  into  practical  usefulness.  Tho  experiments,  aceord- 
ing  to  calculation,  are  said  to  show  that  the  coat  of  warming 
ti  ca.r  thoroughly  in  about  half  an  hour  is  about  3d.,  and  the 
cost  of  maintaining  a  temperature  of  2M»g.  above  tho 
exterior  tomjx^raturD  would  be  almo!>t  Jd.  an  hour.  A 
number  of  r^ib-oad  engineers  have  inspected  the  heaters  oa 
the  cir,  and  expreas  themselves  interested  in  its  working. 

Cheater. — A  special  meeting  of  the  Council  of  Chester 
vill  be  }ia\t}  in  the  Cuuncil-cfanmbtr,  Town  Hall,  Chester, 
on  Wednesday,  the  18lh  day  of  September,  1889,  to  eoo- 
sider  ae  to  making  application  to  the  Board  of  Trade  for  a 
provisional  order  under  the  Electric  Lighting  Acts,  1863 
and  1888,  authorising  the  supply  of  electricity  for  jmblie 
and  private  purposes  by  the  Corporation  within  the  urban 
sanitary  di.itriot  of  the  city  and  county  borough  of  Chester, 
and  if  bo  determined  tn  resolve  that  application  be  made 
accordingly,  and  to  make  any  further  or  other  orders  in 
reference  thereto  which  the  Council  nmy  deem  necessary 
or  advisable. 

Fines  for  ExUbitors. — Tho  Birmingham  i^tti^y /*ad, 
in  commenting  upon  the  unreadioesa  of  exhibitors  generally, 
but  apTijjKis  of  the  Birmingham  Kxhibition  on  opening  day 
in  particular,  asked  Why  has  the  system  of  inflicting  a  small 
fine  U]>on  exhibitors  for  each  day's  delay  after  opening 
never  been  yet  tried  I  This  should  stimulate  their  eflbrte, 
which  are  now  left  to  their  honour,  but  in  no  way  affect 
their  purse.  We  commend  the  suggestioo  to  Edinburgh. 
Th«r«  is  one  thing,  however,  to  be  thought  of,  that  only 
those  who  nxhibit  know  the  immense  cost  they  arc  put  to, 
and  possibly  if  any  increase  is  ma<]c  they  might  decline  to 
exhibit  altogether. 

Paris  Ushtinff.— The  lighting  of  the  Place  do 
(.'arrotiael  in  Paris  until  laat  week  has  been  run  from  a 
temporary  instalhition  put  up  by  the  Socii^ti^  Lyonnaiae* 
The  Edison  Continental,  who  have  the  concession,  have 
now  made  connection  underground  with  their  station  tl 
the  Palais  UoyaL  The  cables  crossing  the  Place  du  ^lais 
Royal  and  the  line  de  Hivoli  are  placed  within  the  seven. 
They  are  insulated  and  Iciul-covered  part  oE  tiio  way,  but 
for  the  remainder  are  bare  copper  carried  on  porcelain  in- 
aulators.  Tho  lighting  is  obtained  from  six  Pieper  are 
lam[t8  taking  10  amjMires,  fixed  on  ornamental  lamp-posts 
at  a  height  of  20ft.  from  the  gi-ound. 

Wave  Motors. — Various  kinds  of  wave  motors  kare 
been  projKJBctl  and  some  tried,  and  of  these  we  have  men* 
tioned  severul  -m  pouibly  applicable  for  storage  of  power 


THE  ELECTRICAL  ENGINEER.  AUGU8T  23,  1889. 


143 


* 


I 


* 


for  lighthouses  or  other  purposes,  or  as  iotercwting  in  the 
(levelopmont  of  tha  applicatioTi  of  natural  forcaa  in  this 
direction.  A  new  system  of  this  kind,  invented  by  Mr. 
N.  0.  Bond,  is  roportad  as  now  in  operation  ut  Ocoan 
Groi'O,  Ni3w  Jemcy.  In  this  n  series  of  swinj^iiig  gutes  is 
used  to  utilise  the  force  of  the  wuvm,  wck  wave  as  it 
ruaheB  in  pressing  the  gates  inward  at  a  pressure  of  fiOO  to 
fiOOlh.  per  Mjuure  inch,  and  the  motion  thus  obtained  n 
used,  by  means  of  lever*,  to  actuate  pumps. 

Plymoatb.— Tho  Devon  and  Corn^^all  Electricity 
Supply  Company  have  received  much  support  in  Ply- 
mouth. Upwards  of  3,000  incandescent  light«  have  been 
cteiiuitely  ordered  for  variona  shopa,  private  esUiblishraents, 
and  public  places,  which  more  than  warrants  the  company 
in  going  forward  with  their  operations.  Plant  is  to  be  laid 
down  in  the  first  instance  for  '1,000  incandescent  lights  and 
100  am,  and  when  lamps  for  this  amount  have  heen 
ordered  no  furthw  cnK»gcmcnta  will  ho  untcred  into  until 
additional  plant  ia  intrmJuved.  It  is  lioped  that  before 
winKr  sete  in  the  electric  light  will  Vccome  pretty  general 
in  the  [>rincipa]  establiRhments  of  Plymotith. 

LAiuioe8toii.^ThQ  Laun&oeton  Qas  Company  are  wiao 
in  their  time.  At  th«  ntoeting  of  the  Town  Council  last 
Monday,  a  communication  was  received  from  the  Devon  and 
Cornwall  Electricity  Supply  Company  asking  for  the  con- 
sent of  the  Corporation  to  tin  application  to  the  Board  of 
Trade  fur  a  provisional  oixler  authoriaing  the  eupply  of 
electricity  for  public  and  private  purposes  within  the 
urban  sanitary  area.  To  the  siu-prise  of  the  Council,  most 
of  whom  expected  0|)pOHition,  acquiescence  in  the  request 
was  pro|>oaed  hy  the  chairman  of  tho  gas  company,  and 
seconded  by  tho  manager  of  that  undertaking,  fiupportod 
from  such  an  iiiioxpoctod  quarter,  sanction  w.ir  readily 
granted. 

BrAdTord  N«arly  Roady.— At  the  Bradford  Town 
Council,  last  weak,  Aidarmnn  F.  PriiOStniun,  in  moving  the 
adoption  of  tlie  proceedings  of  the  Oas  aud  Electricity 
Supply  Committee,  said  :  The  arrangementa  for  tho  instal- 
lation of  the  electric  light  were  now  practically  complete, 
and  within  the  next  week  pi-obahly  the  members  of  the 
committee  would  have  an  opportunity  of  witnessing  a  test 
of  the  installation  at  various  points.  He  should  propose 
that  the  installation  be  handed  over  to  Measrs,  Siemens  for 
six  weeks,  in  accordance  with  the  terms  of  their  contract, 
after  which  the  Corporation  would  lake  the  matter  into 
their  own  hands.  After  September  1st  the  cuotracts  for 
the  supply  of  tho  electric  light  would  come  into  force. 

HorooiUBbe. — Corrci^ndeoce  having  been  received 
from  the  Koliciicir  to  Me&srs.  Andrews  and  Preees,  elec- 
tricians, Bradford,  requesting  the  Board's  consent 
to  a  provisional  order  authorising  that  firm  to 
supply  electricity  within  the  district,  and  stating  that 
tbey  had  received  instructions  to  apply  for  power  for  the 
working  of  the  tnuns  between  Morecambe  and  Heysham 
by  electricity,  tho  Morecambe  Board  have  resolved  that 
they  could  not  give  their  consent  until  a  droit  of  the  pro- 
visioual  order  had  been  submitted  for  their  perusal.  It  was 
atated  that  the  5nn  in  question  were  now  preparing  to 
light  up  a  few  lampe  on  the  front  with  the  electric  light  aa 
as  experiment  for  the  Board's  inspection  with  a  view  to 
lighting  the  town  by  electricity. 

P«rla    CoDKTDBS. — Tho     luteniational    Congrees    of 

Electricians  ut   the  Paris  Ezhilibiou  will  be  opened  to> 
morrow,  Saturday,  the  'iith  August,  at  10  a.m.,  in  the 

Coufcreuou  Ilall  at  the  Trocadero.     A  prospectus  relating 


to  the  preliminary  reports  on  tho  principal  questions  to  be 
fubmittod  to  the  congress  hns  been  distributed  to  the 
members.  It  contains  the  following  reports :  M.  Pellat, 
on  electric  standards;  M.  A.  Pottier,  on  moasuring  instru- 
ments ;  M.  de  la  Touanne,  on  telepbonM ;  M.  Pigou,  on 
transformers ;  M.  Hillairet,  on  dj-naraos  ;  M.  Ilippolyto 
Fontaine,  on  electric  lighting ;  and  M.  D'Arsonval,  on 
electro-physiolog}'.  It  uitl  be  remembered  that  applica- 
tions (with  subscription,  30  trance)  for  membership  abould 
be  addressed  to  M.  Mascart.  44.  Rue  de  Rwnnea,  Paris. 

SUeetrio  I^htin^  Inapefltor  for    UverjKMl. — A 

lipuciul  meeting  of  the  Wstch  Committee  of  the  City 
Council  w««  held  on  Wednesday  at  the  Municijiol  Officca, 
Liverpool,  for  the  purpose  of  considering  the  applications 
for  the  position  of  electric  light  inspector  for  the  city. 
The  duties  of  tho  oflice  consist  of  the  inspection  of  tho 
iippnmtus  and  arrangements  for  the  supply  of  the  electric 
light,  and  the  tfwting  of  tho  light  it*olf.  The  nulary  is 
£lGOpor  annum,  from  which  &  per  cent,  will  be  deducted 
for  the  suporaoiiuation  fund.  There  are  46  candidates,  and 
the  committee  carefully  considered  the  quolificatioiis  and 
testimonials  of  each.  Eventually  the  number  was  reduced 
to  seven.  These  will  be  submitted  to  the  Watch  Com- 
mittee at  its  ordinary  mooting  next  Tuesday,  and  tbo 
appointment  will  then  be  mode. 

Harteabad. — The  central  electric  lighting  station  just 
opened  at  Marienbad,  cnnEtructod  by  Oane  and  Co.,  of 
Budapest,  n-as  originally  intended  for  35  arcs  for  tho 
streets,  and  1,200  incandescents  for  private  houses,  but  the 
demand  for  light  has  so  far  exceeded  the  first  intention  of 
the  engineers,  that  they  hare  htuJ  to  install  1,800  incan- 
descents,  and  have  at  the  same  time  put  in  dynamos  for 
m  arcs.  The  station  is  about  I  h  milee  from  the  town,  and 
contains  four  sets  of  machines,  one  boing  for  rotorvo. 
Each  ml  consistt  of  a  Zipernowski  altornnting  dynamo  of 
•'^0,000  wattfi,  driven  direct  by  a  Westinghouse  engine  of 
80  b.p.,  at  500  revolutions.  An  exciter  of  3,000  watts  is 
driven  from  the  same  engine  by  means  of  shafting.  The 
line  wires  are  carried  on  posts  placed  at  distances  of  30 
yards.  After  midnight  the  arc  lamps  are  switched  out 
and  replaced  by  incandescents. 

Sontluunpton.— With  reference  to  the  application  of 
the  Town  Cotiiicil  of  Southampton  for  sanction  to  borrow 
jCI,440.  for  the  purposes  of  electric  lightinfE,  the  Local 
Government  Board  has  written  to  the  town  clerk  that  they 
bad  submitted  a  case  to  tbo  Uw  officers  of  tbo  Crowu  on 
the  question  whether  local  authorities  were  empowered  to 
manufacture  electricity  for  lighting  the  Btreeto,  markets, 
and  public  buildings  in  their  district,  without  obtaining  a 
license  or  provisional  order  under  the  Electric  Lightir^ 
Acts.  Their  opinion  was  that  a  provisional  order  must  be 
obtained.  At  the  Council  meeting  at  which  the  letter  was 
read,  Mr.  Clevehind  asked  what  would  be  the  cost  to 
obtain  a  provisional  order.  The  I'own  Clerk  replied  there 
would  be  certain  fees  to  be  paid,  but  he  cotdd  not  then 
exactly  say  what  the  cost  would  be.  The  communication 
waa  then  referred  U>  the  Special  and  General  Works  Com- 
mittee. 

Tenders  for  Spain. — Electric  lighting  enterprite* 
soom  to  be  on  the  move  in  Spain.  The  Gactla  de  Madrid 
publishes  the  conditions  of  the  proposed  electric  Kbeme  at 
Paloncia,  but  as  the  tenders  have  to  be  sent  in  by  the  3l8t 
iust.  there  will  be  little  time  for  biglisfa  manufacturers  to 
compete.  The  caution  money  is  put  at  1,000  pesetas  (the 
peseu  is  about  9d.);  the  contiaa  is  foo-  30  yvsu-s,     Therq 


will  be  roq^uired  300  30^.p.  lumpe  for  tho  \iah\Us  lighlJnfr, 
and  tiksn  will  1)9  a  KitWidy  of  four-hundreds  of  a  peseta 
(0'36d.)  per  lump  houi'  for  each  20<.p.  Ump.  Lighting  to 
l>e  carried  on  for  ut  loiist  t,800  hours  |ier  annum.  The 
Bditin  Ofin<il  at  Orense  publishes  an  announcement  with 
reference  to  an  oleutric  lighting  schumo  in  that  town,  t«  Iw 
decided  on  tfae  30th  insl.  The  caution  money  in  this  case 
is  .'i.OOO  peBetoB.  The  number  of  lamps  is  put  at  3r)0,  of 
10, 15,  and  S.*)  c.p.  llio  jirico  to  be  juiid  for  public  lighting 
ift  four  centinies  ur  hundredths  {>er  lump  hour  of  10  candteR, 
six  centiiuon  for  13  candles,  and  10  centimoii  for  :).'> 
candles.  Tho  duration  of  the  Unhling  Uto  be  2,200  huurit 
l>ei'  anoum. 


Central   Station  for  Calcutta.— vVcconling  Ui  the 


I     Indian  daily  prout,  MeA*i-H.  (_>ctiiviiiH  Steel  and  Co.,  ii  well- 
kiiowi)  tocid  film  of  Rien:bunt«,  iictiiiK  ua  a^eiitA  for  MuiMit. 
Ci'ompton  iiiiii  Co.,  of  l<ondoii,  have  on  hnnd  a  scheme  for 
^     lighting  by  electricity  that  (xirtion  of  Culciitta  over  which 
H    the  Port  Commissionots  have  conb-ol,  iiiuhidin^  the  Houghty 

■  Floating  6ri(If{«  and  the  jcbby  uticlosuros.  This  aiea  in  to 
H  bo  illuntiiiated  on  ^'OiiJition  tdmt  the  Klectiic  Light  Supply 
H    COTDpany  will  establish  a  contral  station,  for  which  |>ur|>oso 

the  Port  Conimisffioriei-B  have  oll'ered  tho  compiny  ii  plot 
of  gioHiid  adjoiuing  the  liivei'side  I'l-oss.  The  lighUiig  will 
be  done  by  means  of  ^I  arclampa,  of  which  uumbor  six  will 
be  idlotted  to  tho  Iloogbly  Bi-idge.  Me^ern.  (iillanderK, 
Aibiithnot,  and  ("(»,  and  the  Ikiiik  of  Hcn;pil  also  iH-opoet;  to 

(avail  themselveii  of  the  opijoitnnity  thiH  »iToiiJed  of  ilhinii- 
iiatiiig  their  in-«iuioe«  by  oleLtiicity.  The  ductricity  will 
be  euppUed  by  metern,  a  nyoteia  which  will  he  cxlremoly 
iineful  for  pvivute  bouaes.  The  allertiatiiif^-ciirreiit  trans- 
former Kystutii  i»  tu  bo  iidoptod  on  account  of  the  gi'oit 
(liiitcinccti  Hclween   houses  in  Calcutta.     Thi>  uugiiieii  em- 

I  ployed  by  MeBsrs.  Cromptnn  will  be  Willann  engines  coupled 
direct.  'I"hc  dynamo*,  mx  lumps,  and  tJl  olectric^il  jdant 
will  be  manufactui-ed  by  Messrs,  Cromptoit  and  Oo,  4t 
Cholmefoixl.  An  important  point  for  coiiBumei's  will  bo  the 
lue  of  meters,  which  will  be  pUcod  in  a  closed  box  with  a 
j^bBS  {Kine  lot  into  Iho  door,  through  which  the  consumer 
can  at  any  time   ins|>cct.  his   coiwumption   of  electricity. 

I  The  secondary  nr  lighting  cii-cuil  will  betoiineutod  with  the 
eftrtli,  so  that  in  tho  improbable  event  of  a  connection  oc- 
curring Ijctwcen  tho  two  cii-ctiils,  the  higb-leiieioti  ciurcnt 
passes  to  the  earth,  and  is  rendered  hannlcus.  Mr,  Davtos, 
Messrs.  Ci-ontpton  and  Ca's  representative,  is  returning  to 
Knglaml  by  the  next  mail  steamer  ta  aHaist  in  designing 
the  plant  for  tbu  gtinetutin^  station,  And  ho|H:s  to  have  the 
umoiint  of  lighting  at  prcsotit  amnge<l  for  in  full  work 

I  within  ;i  ye.ii-  from  nnw. 
Success  In  Eleotrio  Tramways. — The  electi-ic  MJl- 
roaxt  htiaineits  is  fairly  booming  in  Boston,  U.S.,  where  tho 
overhead  system  h.ui  boon  inti-odutcd.     The  istock  of  the 
uuin|utiy  hnK  bouii  incroa^iod  fouruml  a  h-df  million  dollars 

■  in  oi-dor  to  perfect  and  CYtaud  the  fiyatom.  Someiomarkable 

■  statistice  of  tho  f«sulUi  in  this  city  xua  given  by  Mr. 
Whitney,  the  [irtwident  uf  the  lompany.  In  the  tirat  place, 
hu  showed  that  tlio  eloctric  cum  ulru.idy  running  have  for 
Qtonths  bueii  making  une-oighth  faster  time  than  tho  traiu» 
on  the  New  York  elevated  ro:,i'ls,  yet  tho  |>ooplo  do  not 
have  any  long  flights  uf  stairs  to  cliinh.  Then  Mr  Whitney 
roporU  tlul  the  Arlington  uloctric  lino,  in  17  dayn,  ha» 
shown  an  iuci'WiHo  in  li-arel  of  160  |ier  cunt.  That  this  i& 
not  B  more  sjmrt  i«  shown  by  tho  fact  that,  on  the  Cambridge 
electrie  branch  ruiMMiig  sinco  Feb.  II,  the  i-egidur  sto;idy 
ImvtA  has  irici-mstid  almolutely  inoi-e  than  tlouble  130  per 

w/M  viacc  Its  ofieniag.     Oa  the  Bt^btoii  line,  alto,  tho 


receipts  for  June,  this  year,  are  double  what  they  wore 
in  June,  1888.  The  increa«e  with  the  horse  service  has 
been  10  i*er  cent  annually.  As  to  depreciation,  Mr. 
Whitney  mentiouH  that  the  other  line  iisiug  horse-can  hu 
to  charge  no  less  than  I.'^O.OOOdolii.  a.  year  for  depreciatJoii 
in  horses.  He  further  states  that  the  coat  of  motive  power 
with  horses  has  been  lOlS  cents  per  mile,  whereas  on  the 
AlUton  electric  lino,  under  many  disadvantages,  Uie  coet  of 
electric  i>ower  ia  only  11  centa  for  fuel  and  2J  eoota  for 
utre  of  motors,  lines,  and  apiKiratus,  making  a  saving  on 
|H)wcr  of  at  least  five  ceiit£  )ior  mile,  ami  besides  this  ihei'e 
is  a  fui-ther  saving,  by  no  meaoa  small,  ia  the  acooleration  of 
Hl>eed.  Mr.  \Vhitiiey  adda :  "  I  am  happy  to  aay  that  since 
thoec  loads  havo  boon  put  into  operation  they  have  not  only 
met  the  higlical  ex(>ectation»  of  the  company,  but  they  have 
more  than  fiilfdled  the  hopus  of  the  communily.  For  full 
t«Btimouyon  tha-t  fact  I  refer  to  every  single  unpreindlcod 
citizen  of  Cambridgu,  Bi-oukline,  and  Uoetou  who  ha.-i  bud 
occasion  to  use  the  cum,  and  wititoss  the  opeiution  of  tfae 
road." 

UrsiuK  tho  Oaa  OompiuUoa.— Those  in  authority 
in  g:ui  undertakiiiga  litJll  dia])arage  the  usefulness  of  elec- 
tric light,  and  duprecitle  any  feeling  of   fear  at  its  siniwd. 
Our  ttjiiribed  -^m  and  dectric  c.'Oiiteniiioi-.iry  ifl  inceeuiit  in 
urging  the  gaa  comiKiniee  to  take  up  the  supply  of  tb« 
«u|M)rio)v  as  well  us  tho  inferior  light,     "  The  pulJk  uill 
litirr  Hit- drdiir  Itght,"   it  truly    ^hsorvoH,  in  a  tuadoi' this 
week.     "  It  is  ahfiurd  to  argue  the  jKiint    Are  not  gas  Mip- 
pliui-H  all  over  the  coiuilry  moving  hoavou  aud  ejirth  to 
increaau  the  consumption  of  gas  for  cooking,  heating,  and 
motive  purjtoneB  in  order  to  be  able  to  show  increase  in 
cunsmuplion  !     tfavo  we  not  the  authority  of  tho  goventor 
of  tho  Gus  Lightand  Coke  Couipauy.Col.  Makins,  M.l*.,  for 
the  slaleniont  that  the  iiumher  of  uson*  of  the  elei-tric  light 
in  the  district  which  the  com|»any  supply  has  increased  in 
ijjx  months  nearly  1.^  iK'rccnl.,  and  that  there  are  now  to  their 
knowledge  o&l   users,  :inJ  this,  Iw  it  remembered,  wilbuut 
any  pariianienUoy  |)owt:rH,  and  with  uvoiy  jtuiiaible  ilifticulty 
placed  ijL  ihv  way  of  tho  «uppliei8  1    We  do  oiuriestly  ho|)e 
that  in  oi-diT  that  the  electric  light  may  progress  and  be- 
come conimeiTiidly  successful,  the  policy  advised  may  be 
supiKirted  Hnancially  and   practically  by  all  iut«i'08ted  in 
the  stipply   of   light,  especially   thoao  interot^ted  iti   gas 
tindei-takiiigB  who    have  reonoy  to  invest  and   husinen 
ability     to    organiiie    and     control     eommercial     iinder- 
tiLkingx.  which  without  doubt  those  supplying  electricity 
as    a    lighting    agent    wUl    shortly    bocomo."      Wc    arc 
for  the  spread  ut  electric  light  in  every  iKwrible  way,  and 
for  the  intro<luctioti  of  it  iu  luldition  to  gas  works  us  well 
a^  separately  by  electric  coniiMnicH.     lu  oiiu  ut  tho  other 
it  will  spread,  and  it  is  for  the  coD)[>aiii6o  to  nay   whether 
in  their  direction  or  not.     Ono  of  the  largest  of  the  Ameri- 
can gas  ixirporatiotiB  in  the  Noitheni  UniUxl  SUtt««  has 
now  dehnitely  given  iu  its  adht»ion  to  the  e)D<.'tric  nipply, 
and  have  lUTanged  fui    voopcrittton   with  a  welt-known 
cleetric  com[»iuy.     In  France  several  gas  companies  have 
uiTanged  for  mipply  of  etcctrji.'  light,  ami  it  must  be  so  in 
Knglarid,  or  the  i:om[Kiniet  nuihl  inevitably  eventually  suffer. 

Ele«trio  Trcatmoat  of  SewaKO.— Vory  salisfactary 
trials  of  the  disinfection  of  sewage  by  electricity  Iwve  Laken 
placo,  says  the  liulHin  Intrynntinu'tlf  i!e  mirdrkitt,  ut 
Houen.  The  process  employed  is  that  of  M.  Ifermite,  and 
ia  rimply  a  viuiiition  uf  hia  electrolytic  pi-ocess  of  bleach- 
ing. In  tho  cast;  of  bleaching,  M.  lieimite  subniite  a  solu- 
tion of  ehlorido  of  nuigncsium  to  action  of  the  electric 
euiTent,  the  piodncts  of  the  decomposition  having  an  ener 


m 


gctic  ox>'disiDg  power.  Th«  electrolyte  might  be  usad  for 
Iho  dUiiifectioii  of  sewage  water,  but  by  i-ea.so»  of  the  hij^h 
price  of  this  chemicul,  cklonde  of  sodiuni  {sen  ejdt)  is  iiseJ 
at  Houori.  Since  the  )>rocesa  iiecesiitutos  the  uxe  of  a 
chloride,  the  tnoet  favouralile  case  i^  that  where  there 
U  at  ilisponi  wnter  containing  the  chloride  iii  solution, 
nich,  for  example,  when  the  town  ie  a  port  on  the  em 
coast  In  this  case,  for  cleaning  the  pavements  and  fltuh- 
jng  the  giittora,  f  roeh  wator  would  be  re]#laced  by  sea  water 
kftdbeeii  previously  passotl  through  the  olectroiygers, 
lia  Mlowing  this  disinfectant  to  flow  .iIotl);  the  ^itt«i« 

16  ur  itself  vonid  be  nuula  healthful,  at  tho  same  time 
{iroventing  infection  of  the  hurbouia  fay  the  sewage.  For 
this  it  in  simply  iiecesitiii'y  to  erect  ii  station,  with 
•Dgincs,  dynamos,  and  electrolysera.  When  the  tovnisiirc 
not  situated  on  the  scit  coast  the  procOBS  hanlly  proaonte  tlie 
samcadviiota^o,  l>ooiiscof  the  iiuuBssity  for  the  addiliunof 
the  chloride  ;  hut  whei'e  factories  ni-e  eKt-'ibliKliud  [irodiiciiig 
chlnrides  as  rosldiiu  prorliict*,  as  is  the  cusa  .it  Iloticri,  tin- 
addition  this  noccEsity  would  pregont  no  great  diliicully, 
Besidos  tho  treatment  of  pewngo,  M.  Hormitc  proposes  the 
a]>|ilicatian  of  htA  process  to  the  diitinfeetion  of  the  wnnls 
of  hospitals,  garrisons,  etc.,  and  in^t«ad  of  employing 
chloride  of  cakitini,  which  h;ui  a  puiietriitirig  odmir,  it  wtU 
bo  tuflicient  to  into  in  tho  cloctrolysors  ordiuaty   watur,  in 

hioh  2*5  lctlogi'anini(>s  of  Hea-sitU  is  addcfl  La  the  ciibii' 
and  to  employ  thi»  liipiid  for  washing  tbu  iloors  :iiid 
In  the  experiments  made  at  ICoiien  tho  engitio 
Operates  at  the  samo  time  hoth  the  pump  for  raisiiij^  tho 
Uquid  to  bo  disinfected,  run«  the  dyiiiuuo,  luid  aL;it)it«8 
flleetfolysers.     Tlie  dytuimo   nuatl  is  n    Phuiiix   inaihinfi, 

viiig  1,200  amiicres  at  six  to  seven  volu.  sitpplieil  hy 
Tatorson  jind  ronpei',  who  have  mannfactured  and  sii|iplicd 
tho  plant  for  M.  Ilmniito'sbloachin^  process.  Thu  ulcvitm 
lysen  uro  similar  to  those  employed  in  bloitching.  Tbu 
trials  undertalcen  show  the  piocoHs  in  a  very  fiLvniir.itilo 
light,  but  it  will  be  iiocessary  to  awail  iAmUt  extending  over 
a  longer  period  before  the  reaiilts  can  be  considered  prac- 
tical, or  data  of  the  cost  of  rimning  can  ho  olttaiiiect. 
^milar  trials  have  just  biken  place  at  Ptirie,  u^ioti  tho 
sewage  accumulated  at  1^  Villetto.  Although  tho  rcKulta 
have  not  yet  been  puldiahed,  it  is  utidentlond  that  they 
arc  not  nnfavouiablo  to  the  clcctro-chcmiail  pniccss  of 
disiofection. 


■  Tw 
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Two  Hundred  Hlles  an  Hoar. — The  following 
tic  jiarticiiUrs  are  piiblinhod  in  tho  I'iitund'U  Nftts 
the  experinientA  now  in  prngroR^  at  Laurel,  noar  I^alti- 
mora,  U.S.,  with  a  new  form  of  electrical  transit.  A  epeed 
of  two  miles  A  minute,  it  is  said,  has  been  ali'oady  ohtainoil, 
and  tho  inventor,  Mr.  Woums,  cluiioa  tbu  power  uf  work- 
ing regularly  at  a  speed  of  200  miles  an  hour.  It  is  not 
propoeod  "  as  yet  "  to  carry  passengers  by  this  suminary 
method,  hut  it  is  ho^iod  to  organise  a  service  of  iiiaiU  and 
light  [oroels  l>etwoon  soma  of  the  chief  <:itiefl  of  tho 
Unioti  before  long.  Tho  system  is  thus  doscribcl  : 
••The  railway  haa  two  iiiila,  very  much  like  any 
er  railway,  but  it  id  enclosed — here  In  a  siMt  uf 
itU'ce  work,  and  there  hy  a  iHii'litNl-wiru  fence  which 
bes  along  on  Itoth  sidvH.  Itut  Ihv  quoci-o»t  thing 
ut  ihiB  ntilro«:u]  k  what  travel?  on  it.  Mr  VVocm«, 
iding  in  the  door  n[  a  shed,  touches  a  tnitton,  when 
t  of  thu  shcil  crawls  an  Iron  -  plated  thing,  about 
\^tt.  Mtuare  and  3Uft.  long,  laiiiitod  at  unu  end.  It  in 
1  wheels,  and  looks  vory  hoivy  and  clumsy.  Xo  sooner 
have  ymx   Iwgtiri  to  took  it  over  and  wondm-  whether  it 


is  a  torpedo  or  a  rodtcruaber  thati  it  disappeiirs.  It 
goes  off  like  a  Hash.  Apjiai-ently,  nothing  touches  it, 
nothing  propels  it,  but  it  goes.  A  little  rumble,  a 
dark  streak  going  round  the  curve  of  the  circular 
railway,  and  it  is  hidden  behind  a  clump  of  trees.  Mr. 
Woems  still  stands  with  bis  hand  on  the  l>utton,  watching 
a  pencil  moving  in  an  untomatic  device  over  a  piece  of 
ruled  pa^r.  'At  the  half  1'  he  exclaims,  and  a  moment 
or  two  later  'Ono  mile!'  Then  'A  mile  and  a  half!' 
and  in  a  few  seconds  more  tho  long,  black  thing  on  wbocts 
whi/zcA  by.  \'ou  take  out  your  wetch  and  time  it.  In 
iL  little  less  than  a.  minute  it  reappears.  In  another 
minute  it  whizzes  past  once  more.  Asitgoee  raumland round 
it  ie  like  nothing  so  much  as  a  big  shutllu  moving  in  a  circle 
with  inconceivable  rapidity.  The  track  is  exactly  two 
mites  in  cii'cuniforonee.  'We  are  rot  running  very  fast 
now,'  Mr.  Woems  says;  'only  l^lOO  revolutions  of  our 
motor.  Thia  gives  lis  a  siieed  of  exactly  two  miles  « 
minute.  Oiu*  muchinos  develop  up  to  10,000  revolutions, 
and  we  have  run  them  3,600  involutions — oqual  to 
mnro  thiui  four  miles  a  minnto^or  24  houru  without 
stopping.  On  a  first-class  traclc,  reasonably  straight, 
and  without  too  many  steep  grades,  we  can  easily 
develop  a  continuous  sjiood  of  throe  to  four  mites  a 
niiimle.  In  fact,  there  is  practically  no  limit  to  tho 
K]>eed  that  our  |K)wer  can  produce.  The  only  qucstioii 
is,  how  much  s{>eed  the  tracks  and  cars  are  able  to 
stand.  Tho  tnick  we  are  now  using  is  all  curve  and  full 
of  heavy  grades.'  Within  a  very  few  years  there  will  tie  a 
douhlfl  tniok  electric  railway  from  Now  York  to  Chicago, 
niHtut  ftOO  miles  long.  The  track  will  have  a  12in.  gauge, 
and  will  bo  enclosed  in  a  network  of  barbod  wire.  The 
wires  of  which  this  fence  is  marie  will  ho  used  for 
Wlognph,  tolophcno,  and  automatic  signaln.  Ovwh*ad 
will  be  s|Kice  for  caiTying  100  commercial  telegraph 
wires.  The  track  is  so  light  and  the  rolling  stock  so 
GAsily  carried,  that  at  very  small  additional  cost  the 
roatl  can  ho  elevated  through  towns  and  citiea,  and 
wherever  it  may  he  neceasary  to  obviate  heivy  gi-wles. 
Though  this  [)roLocl«(l  way  ti'ains,  2Jft.  wide  and  of  almut 
the  Rimo  height,  will  be  run  at  thu  sjivod  of  200  miles  an 
hour.  No  enginomen,  conductors,  or  brakemen  auGoni]iaiiy 
the  train,  whoso  movomonts  arc  controlled  easily  and  .tbso- 
lutely  from  the  power  stations.  Of  these  atatioiia  there 
will  1)0  one  in  New  York,  ono  in  Chicago,  and  seven  on  the 
lino  about  100  miles  a|tarU  Those  jiowcr  stations  will  ro<)mre 
a  capacity  of  about  ^Oi>  li.p.  each,  and  any  prActicuI  ongtiicor 
can  compute  the  cost  of  maintaining  them.  It  is  nually 
trifling,  coiwidoring  the  efficiency  dpveloi>ed.  If  water  jiower 
can  ho  ha<l  for  some  of  tho  stations,  even  if  five  or  ten 
luilcs  from  tho  track,  it  will  be  utilised,  jwwer  lieing  trains 
mitted  by  wire.  In  o^wration,  trains  of  four  or  live 
cant  will  bo  run,  a  motor  var  and  tbreo  or  four 
others.  The  cars  aro  so  tetoscoited  ttigether  as  to 
form  unbroken  surfucoe,  top,  bottoai,  and  sidos,  iuhI 
the  rear  car,  m  well  as  tho  fiiat  or  motor  cur,  is  [>oitiUxl 
su  as  Lu  ulFer  ths  loiutt  |>ussiblu  resistance  U>  air.  The 
niuYcment  of  u^ch  train  is  automatically  and  accur-Uuly 
re^tiaU'ivd  on  a  chart  in  the  power  aUttiona.  The  slighlost 
aixidvnt  to  tbu  liaiu,  or  tho  prosoiico  of  an  oluticlu  on  the 
traL'k,  ahntii  off  tho  cnnttevlion.  At  the  will  of  the  tli^- 
jKitchei'  a  train  can  bo  stopped  at  any  iK>int,  Ktckvd  up  ^r 
slatted  ahead  ugiin.  The  trains  are  thcreforu  under  coni- 
pkto  control,  and  if  trafKc  should  not  juntify  the  Uuildinu, 
of  a  double  tr»ck  a  Ringlo  (.ptcV;  ttA^JA  ^*e'  «S&cvw\SX'j 
opcraluiV" 


146 


THE  ELECTRICAL  ENGINEER,  AUGUST  23,  1889. 


PABIS   EXHIBITION.— IV. 


U8S9BS.  CLLlOrr  BROS.-  INSTRUMBSTS  AMD  SHIP 
RIOHAia. 

Quite  the  finest  shnw  in  tho  way  of  finish  iind  hcaiity  of 
fleUil  in  the  EncHsli  exhiWt  ii»  tlie  stand  of  the  celehra-ted 
tipru  of  cloctricnl  itiatninnjnt  mukore,  Metsn.  Elliott  liros., 
101,  ^^t.  >Urt{n'g'lanc,  London.  It  is  a  fino  hiosk  com- 
|i1etcly  filler)  with  miiltitndinoua  specimenB  of  the  various 
kinds  of  telegraphic  and  cloctrJcn)  meagiirinK  inxtnimetiU, 
f>crfect]y  Sniebod  and  carofully  moiintod,  for  which  tho 
firm  arc  noted  throughout  the  world. 

Ever  Hince  the  invention  of  the  tclcf^ph  and  iis  intro- 
duction by  Whoat«ton«  and  Coolcc,  Messrs,  Elliott  Bros, 
hiivu  bocn  one  of  the  principal  moJtcra  of  the  delicate 
apparatus  which  have  served  to  link  country  with 
country.  Most  of  thcHo  intruuonta  are  now  of  a 
well'Xnown  and  HCLtlod  typo,  u;  used  in  the  Post 
f)fficu  DoporlcDVnt  in  KngUnd,  for  the  cable  tele- 
tn-aph  companies,  and  by  varioua  foreign  CoTerrmentfi. 
They  consist  of  portable  detector  {^jlvanomutcrs,  tangont 


EXPOSITION  DE  PARIS.— IV. 

INSTRUMENTS   T ELF/5 RAfHlQUBa     ET    SroNAUX    POTfR 
NiVIBRS  DE  MM.  ELUOTT  FRKREa. 

Comme  Bni  et  bcaut<-  do  d<^tail  roxpotition  d«  MM. 
Elltatt  fr^Tes.  lefi  ci-U'breH  fabricante  d'inatrumentc  d'also- 
trieitt',  dc  JOI.  St.  Marti nVliuic,  I>ondrc«,  attirent  Tatten- 
tion  g'^ni^rale.  Leur  m-ognifiqiic  ktooquo  offro  ailx  re^jarde 
dc  nombreiix  sjieciniens  d'apparcils  iMectriqneB  ot  til*- 
graph  iinies,  d'urie  llni  et  d'un  roirection  parfaite,  co  qui  a 
vahi  bt  la  Ruison  sa  rsnomiiMSs  dani  le  monde  entior. 

Dopuifl  I'invention  da  tiM^^rapho  «t  eon  applicAtion 
pratique,  p«r  "NNTieatstone  et  Cooke,  MM.  Elh'ott  fibres,  ont 
^t<^  lea  phncip»ttx  fubricantg  de  cea  d^licata  inatruiii«iit« 
qui  ont  tant  contribu4  a  itablir  dM  ndatioiis  ontre  les 
difTerentOR  parties  du  monde.  Ta  plupurt  do  cm  iostni 
mont«  sont  conetniit«  d'npn'«  iin  modt'led'un  uuge  g^a^ntl 
te1«  r|ue  ceux  employls  dnnc  lo»  Biiroaux  de  I*o«t«  anglais, 
dana  les  ti^'l^grapnes  anus  marinis  ct  par  plu^ioiua  Croureme- 
mentn  olrtnpors.  lU  cnnniiitent  en  galvanom^trea  r^v^Ia 
tonm  portatifa,  on  galvfttiom«''trosi  tangenta  ot  rAHacteurs  de 


■nt-ini»  Cuih,  Dial  P«ttcru, 
I-  Ri" -I'tiiiir*  ii'C-nlr«n. 

and  reflecting  galvanometers  of  various  types,  with  shuntft 
for  same :  ThomBon's  reflecting  astatic  {^vanometer  for 
cable  work,  ind  their  ln.ini>  apparatus  ;  resistance  coils  in 
many  forms,  as  uaod  for  various  tofltin<{  {lurposus;  with  a 
copy  of  the  legal  ohm  :  also  megohm,  sulxlivitliul  ohm, 
dial  pattern  resistance  coils,  the  Post  OQlce  jiortablt< 
bridge  and  sliding  coila,  tiuiitnnitting  keys  of  iiiimer' 
mis  patterns,  condensera,  lightniri;^  di<tchArgei\-t.  and 
set  of  W'heat«tono  ajinaratiis.  Of  those  we  pr'oduco  a 
few  illiistrfttions,  showing  tho  scope  of  Mcssrc  Elliott 
IJroe.'  productions,  for  niir  roaders  on  the  Continent. 
Several  new  typed  of  apparatiia  are  shown  at  this  exhibit, 
among  them  being  the  new  form  of  syphon  recorder  and 
vibrator  recently  introduced  by  tho  firm  for  cable  work. 
One  intoroating  feature  is  tho  complete  re{icater  hoard,  in 
the  latest  form  as  arlopted  by  the  PoRtal  Telegniiih  Oepart- 
mont  of  Groat  Britain,  oontAining  on  one  boara,  aminf;ed 
for  tho  greuteat  mm  of  inspuctiuii.  loetinR,  and  manipula- 
tion, tho  following  instruments:  A  Wheatstoiie's  receiver, 
last  Post  Oflioo  form,  driven  by  weight  lo  100  words  per 
minute,  two  sounder*,  two  condeiiaers  (7|  micrufanid,  with 
^000  obms  resiatiince),  two  ain^e-current  keys,  thrvu  ittati- 
fitmi  nUya,  two  stMmiurd  relays  with  ei)ringB,  twodiffoi-eti- 


11)offl«"n  Aatfttia  ReflKtiiig  Qalnaomoter. 
Oalvaoomt'tre  Attaci(|u«  HotlMlcaE  <!<-  Thoouoa. 

difTurontd  modMci  munis  d'apparcils  do  d^vation,  eo  gal- 
vanomi-tres  r>''l1ecteura  astatiques  de  Thonuon  poor  cAUea 
soiismarins,  ct  apparcils  d'eclairage;  en  bobines  de  r^s- 
tunce  do  diFTrrcntve  formee,  tolles  que  colics  employt^ea  pour 
«ss:iis:  en  esBmplaire  de  I'uhm  lAgal,  du  mi-gohm.  de  I'ohm 
subdivist',  en  Imbinea  de  ri^sistancc  a  cadran,  dupont  por- 
tatif  de  Wheiitstuiic  avflc  bobinea  k  coulisses,  de  clob 
de  UuusmitMiun  dc  nomhreux  modt-les,  do  oondeoaetAurt, 
d'apiMireik  do  (k>chargu  electrique,  etde  mod6la> d'appAreJIs 
de  M'heatstono-  Nous  en  donaona  quelqaee  deeatna  aGli  d« 
montrer  h,  iioft  leuteura  du  continent  une  idi^i  de  I't^Ceadue 
des  prod iicttontt  de  cetle  maisoo.  On  pcut  voir,  dans  certte 
exposition  plusieurs  nouvoaiix  appareile,  entr'aatrea,  an 
iiouvcau  modelo  du  "  syphon  recorder "  et  vihrateur, 
ri'M^ommoiit  introrluit  par  In  tnainon  pour  lea  cftbloi  aoiu- 
marina.  Vn  appareil  intt^rosiunt  consists  on  un  tableau 
complot  tnuni  d'un  appareil  A.  ropttition,  d'apr^a  le  dernier 
roodi'lo  udopu!'  par  Ic  Bureau  ti^h^graphiquo  g^nrnil 
de  Ll  Oraiide  Itretacne,  comju-enant,  aiir  un  setil  tableau  ct 
diatribui'  pour  f3.ciiiter  riiiflpcctfon,  I'eadai  ct  la  toAnipula- 
tion,  ic9  instruments  suiviLuts  :  un  r/^captcur  de  Whtutr 
stone,  d'aph-a  le  dernier  muddle  du  Bureau  de  poKte 
g^n^ral,  mu  |Hur  un  poida,  i  ruison  de  400  mote  ]Kir  mimiu, 


Vtril 


1  gftlvanomet«nt,  two  duplex  commiitAtors,  two  circular 
.eoatat«  with  \iLlcftnito  bobbinB,  two  automatic  switches, 
ith  all  fixtures  and  co!incction»,  making  a  moat  cnmjHLci 

ant!  aemceable  telegraphic  set  Many  of  the»o  bavQ  liocn 
pplied  (or  small  coloniul  tolcgntph  stAtions.  Snood  indi- 
tors  and  pockot  Epcod  connLcrG,  und  ctocJmal  n-iro  gauges 

We  also  shown,  mi  well  as  a  number  of  electricil  laboratory 

inHtnimentH  of  great  delicacy,  fjitadmnt  cloctromotors,  and 

atttodanl  chloride  of  Bilvor  coUs, 

WILLIS'S  BNQINE  ROOM  TELEGRAPH  FOR  STEAMSHIPS. 

■     At  the  back  of  the  sUind  is  shown  the  compUto  system 

•of  clcdric  sif;naUiitg  fur  steamships,  invented  by  Mr.  .T.  B. 

^Villjs,  and  manufactured  by  Messrs.  Elliott  Bros.,  for  con- 


I 


Whn^txtonn'B  Rfopiv^r,  dOO  wgnU  \iki  minute. 
Kt^pt«ut  du  WhoaUtoni-,  400  moU  \at  minute. 


Tcying  the  ordon  of  tbo  cbptain  of  a  vessel  to  the  eitgiooor 
and  to  the  holmanuin,  and  repealing  the  same  ;  together 
with  Spratt's  electric  speed  indicator  for  registering  the 
revolnttons  of  the  engine. 

The  apiKiaraitce  of  the  Willis  uppar&tus  is  shown  in  the 
iUiutratJoti.  In  each  cass  a  large  dial  with  a  glass  face. 
eased  in  metal,  so  an  to  be  q^uite  watertight,  has  directions 
marked  in  disUnut  characters,  arid  is  (nrnishod  with  a 
morable  index  ]roiiit«r.  A  handle,  also  fwrnishod  with  a 
pointer,  can  be  moved  to  arty  of  these  directions  ;  and  this 
movement  is  communioated  by  means  of  electrical  contacts 


Hemntng  K?j',  wilh  i.]!'-  I,.>c;kiiig  AmmyiiniMlt. 
Conuautat«Dr  ^  eaclcQchomont  P«ll. 

inslda  to  the  index  pointer  of  a  second  .■iimiUr  dial 
io  the  engine-room  or  the  steering- house.  The  mcchaninm 
that  secarea  this  motion  iwrfoctly  und  without  error  is 
tnsenioas,  and  is  deoigncd  to  oln-iate  any  difBcuHy  that 
Blight  arise  from  the  sndder.  movement  of  the  nandle 
under  excitement  of  the  circumatancet,  and  to  bring  the 
receiTing  index  always  to  the  same  order  aa  that  of  the 
trantniitter,  whether  moved  backwards  or  forwards.  This 
is  obUooed  by  having  the  contact  inside,  separate  from  the 
handle  iuelf,  but  connectod  to  it  by  means  ot  a  chain  and 
a  eoiled  spring.  Then  if  the  handle  is  moved,  even  suddenly, 
the  spring  is  coded,  and  the  contact  inside  moves  slowly 
etcp  by  atcp  until  it  comes  to  the  position  at  which  tbo  handle 
reruaiiia,  when  a  apnng-«atch  fails  into  [loailion  and  locks  the 


deuiaonnerios,  deux  condensatoure  {7\  microfanide,  d'une 
riJ-sistoncc  dc  2,000  ohma),  dcui  clefs  pour  courant  simple, 
trois  relais  modMe,  doux  rolats  moiu-le  h  retsort,  denr 
galvaiiomi'tres  ditTiTentiBls,  deux  commiitateurs  duplex, 
deux  rh/ostats  circulairen  avec  bobinc*  on  vulcanite, 
deux  vammutateurs  uutomatiqucs,  avec  toutes  les  attaches 
n^ctissairas,  formant  en  tout  un  appareil  Uit(^graphit]uo  trte 
compaote  et  tr^a  utile.  Un  grand  nombre  a  t'ti^  foami  ii 
plusieuTs  petite  bureaux  de  t4:lt:gniphc  dans  lea  colonies. 
On  voit  ^galcmont  dca  tndicatotim  dc  vitcsse  et  de  petit 
ccimpteurs  do  vitesse  de  pocbe,  et  des  jnuges  di^cimalea 
niL-taLliijueB,  «n  mt!mo  tem[n  qu'un  graudc  uombrc  d'ingtru- 
inutits  •'-IccLi'iqucs  pour  Isboratoiru  d'uncgrandediMicabcstio, 
des  (^lectrumi'tres  »  ipudranbi  et  dea  piles  modele  .i  chlorure 
d'at^^t. 

TETjKOttAf'HE  WILLIS  I'OUR  BATB\U.X  A  VAPBUR. 

A  I'arrii-i-e  de  la  vitrine,  on  pent  voir  le  systtme  complet 
de  signaux  •'■lectriquea  pour  bateaux  A  \'apeur,  invents  par 
M.  JT  B.  Willis,  et  fabriqut^  par  MM.  Elliott  itinea.  Lis 
sont  destines  h  Iransmettre,  avec  n'-pttitton,  les  ordres  du 
capitaine  d'un  iiavire  au  meuanien,  et  A,  rfaomme  du  gouver- 
oail, combing  avec  un  appareil  ^lectri((ue  de  Sjjratt  indiquant 
la  viteeee  at  enregiatrant  lo  nombre  do  n^volutions  ae  la 
machine. 

I,c  deaein  repres^ote  I'apiareil  do  WilliB.  Un  large 
cadran  a  face  de  verre,  et  garni  d'ane  nionture  en  mt'tal,  do 
fai-on  ii  le  i-endre  k  IV-ipreuve  de  I'eaii,  marque  leu  ordrw  eii 
caract6res  distincts,  et  eat  mntii  d'un  Index  mobile.     Uno 


WboaMune'R  P»rf orator. 
Pcrforatour  An  Wh»«t»Wnp. 

poigni-e,  aiissi  munio  d'un  indiaitcur  pcut  t'tre  raue  rlins 
n'imporM  laquello  de  cen  dtrecC.ion»,  ol  lo  mouvemcnt  c<t 
communique,  au  moyon  dun  contact  <*lectriqne  inti-rieiir  a 
I'indicateur  rl'nn  cadran  analogue  i>Wi''  dans  la  chambre  des 
machines  ou  telle  du  gouvernail.  I>e  m^canisme  qui 
r^glo  ee  mouvement  avec  perfoetion  et  sans  orreur, 
est  tr^  iog^nicux,  et  calculi;  do  fat'on  k  pr^venir  touUi 
diffictitU^  resultant  d'un  mouvement  soudain  impriroL-  iV  la 
poignAe  Bouii  I'intluence  dea  circonstances,  et  h  ramener 
constamment  t'index  rx-cepteur  au  mrme  endroit  que  la 
poigni-o  de  transmiasion,  ipio  oolui-ci  soil  d^plac^, 
en  avant  ou  en  arrii-re.  On  obtient  ce  r^aultut 
en  iaolant  le  contact  interii^ur  de  la  poign^e, 
et  ne  communiquaiit  uvec  cUo  qu'au  moyon  d'uue 
chaine  et  '\'un  rosaort  h  apir*le.  8i  Ton  d^placc 
la  uoigtK'U,  mc^mo  bnisquemont,  lo  reasort  so  dOplie, 
et  lo  contact  int^riour  est  di'i>lact^  leiitcraent  par  do- 
gr<!'8,  jusqu'A  la  iwaition  a  laqiiolie  la  |ioign*^e  est  arn'ti'-e, 
»\on  une  d^-tente  toml>e  en  place  et  arn^ta  le  contact. 
Co  contact  mobile  passe  sur  une  s^o  d'antres  ooiituets, 
en  nombre  (>gal  aux  ordres  marquis  sur  lo  cadnui  et 
di'ipla^'ant  U  noigni^e,  onvoie  dea  courants  succeasifa  au 
r<^pteiur  de  la  ohambre  des  machines.  [.e  rtv«tit«HVr 
oonsiate  en  trois  <-lcctro  aimant*  d\jft.t\'wA>  w\.  Vwwtt. 
de    triangle  -,    <:ta*va<i   w:m*WKft  «&.    TSMsivs.    ^'a.-r.'^   ^"^'K* 


{>iill  th«  index  finger  roand  by  the  motion  of  tbe 
tsm&tl  oxccntric.  tn  bbiii  nuiniier,  tbo  motion  of 
the  captain's  instnunont  is  commiiiiicate<l  exactly  to 
timt  of  tho  oiif;inomu.n,  but  whoreoa  tbo  captiun  may 
Ijull  bis  hiindic  over  HUililonly,  the  ongineet's  instrumGnt 
leceivea  tho  signal  more  slowly  step  l>y  st«p,  evcntuuMy 
stopping  Bt  the  right  pinco,  Tho  ciirr«iil  lo  work  tho 
magnets  can  be  ohtaiucd  either  from  a  buttmy  or  from  a 
dynamo.  Ill  the  ca«  of  tbe  eiiginoor'g  instnimi-'nt  tberu 
»re  seven  contact^i  only,  hut  for  th«  otnei-  instruraeiita,  to 
uuiismit  mnrc  muaerout  inditatioiis,  it  is  simply  uooessjiry 


lunianbi  pant  |>tx>t.'eiii]  d'urio  piJe  ou  d'on  drauna 
Pour  l'a|i]mroil  mi  mvcitnicion  il  n'y  a  qiw  Mpt  contact  i 
mais  dana  lu  ca4  d'antrue  aii|>arei)8  exigcont  das  indication* 
plus  imiuhrcUBCH,  il  MiflU  8imu1emvnl  iTaugmentflr  lea  eon- 
tact«>,  et  ati  moyeii  d'liii  r^-j;iiuit4}iir  i  ailu,  commc  go  «n 
otnploie  dAn«  los  faorlogos,  da  n^gler  la  vitasM  da  contact 
mobile. 

IjC  fiystt-me  de  signaux  ost  mninie  suit :  La  ctUHtaiiK 
vent  doaner  un  ordre  :  pour  d*;pIacor  ia  ]M>igiM^oil  fanl 
dcplayier  uu  [Mlitlovieriiuisu  trouvederriepe;  iinconUctie 
ti-ouve  iiiiisi  i^-Uihli  et  fait  retentir  tin  timbra  dauc  la  chambfe 
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to  have  more  eontacts,  and  bj  means  of  an  airfart  aucb  aa 
lued  in  \»Tgt  clocks,  to  regulate  the  speed  of  tbe  moving 
contact. 

Tlio  procces  of  frignaUing  is  ns  follows  -  The  oiptain 
imheB  to  give  an  onler ;  to  move  the  handle  it  ia  necea.'viry 
to  move  a  onmU  luvcr  boliimi  the  hamUe  ;  tliiii  maket*  con- 
tact and  rings  u  bell  in  the  en^nf<-rAi>m  ns  a  notice  for  th« 
enginoer  to  "stand  by."  The  captain  tlicu  mnves  hia 
faanillo  to,  for  instance,  "  balf-spfed  ahead,"  The  enginepr 
receives  thi«  signal  on  his  instniniciil,  and  thei'oniunn  pnU 
hia  handle  to  lie  same  i>oailion.  This  moves  the  index  of 
tbc  captain's  inntnimenl  in  the  same  manner,  and  he  knows 
his  signal  hns  been  recoivod  and  understood. 

In  the  sjteoi  ing  telegraph  the  namft  proeens  is  carried  out, 
the  diroctioria  beinj;  degrees  of  tlic  com)KuM,  and  to  the 
HturlxKin]  or  laEboard  ;  Imt  in  this  case  the  re^wtiLion  is 
given  by  the  nuhler  ilHcIf,  which  Ihertfore  acts  as  a  check 
H|»on  the  helmBiaan.  Moreover,  it  i*  ao  an-an^ed  that  if 
the  hcliniraian  departs  more  ihitn  a  «inall  uincmnt  from  tbe 
fixwl  ruiito,  say.  .'ideii.,  the  a[i[umtii»  indicates  tltisbj-  ring 
ing  a  large  gong,  and  rcgiBtoring  the  variation  on  the 
cavtain's  instrument. 

The  Spnitt  electric  H|wed  indicatoi*,  thonjtli  not  part  of 
the  Willis  system,  ia  nmially  fixnd  togotkcrwith  it  on  board 
ship.  It  ha*  been  deuigrjod  by  Mr.  Spratt,  Meflars.  Elliott 
Bros.'  foreman,  to  qmckty  and  easily  register  the  number 
of  rcvolntionn  on  a  dial  at  any  part  of  the  «bi[».  In  ihis 
inBtriunent  three  or  more  ekctromaftticty  working  the 
numbers,  arc  connected  with  contactfl  upon  the  main  ahnft. 
('lockwork,  which  can  Ite  atarled  or  stopjied  ,u  the  touch  of 
a  button,  connects  the  mechanism  for  a  ipiai-ter  of  a  minute 
ami  then  breaks  the  drcuit.  The  main  nhaft  makes  contact 
four  timea  in  each  revolution,  and  the  numlicr  in  tbe  qmirter- 
minnta  on  the  dial  thorefore  indicates  tbe  revolutions  per 
minute  of  the  engine.  A  controlling  eleotromagnet  piitii 
the  whole  bock  to  rero  for  a  fre.sh  reading. 

The  Wiltiii  Kystem  of  ship  Kignulling  i<i  admimbly 
otlapted  foi-  Lho  pnriwsc  re'juii'cfl,  :ind  baa  been  salecter) 
by  the  Uritish  Admiralty  for  use  on  board  iho  sliipfl  of 
vrar.  Its  f^roatCHt  advantages  are  the  absence  of  pnlleya 
afxl  gearing  nece3.sai  y  in  ninchani&'Ll  xignalH  :  the  jicaRibility 
of  placing  the  connection*  ticlow  water  mark,  and,  there 
fore,  out  of  the  dan;^er  of  being  shot  awoy  by  the  enemy  ; 
two  or  more  inxlrninentf^  can  be  connected  and  placfnl  in 
vai'imis  [MPts  of  the  ship,  and  Ihn  nip.««;i^c  can  be  sent  or 
received  from  any  of  tbeni,  while  if  onu  i^  daaiagud  the 
roraainder  still  work  ;  bboy  are  ipiickcr  in  their  iiclion  and 
eiutior  to  work,  and  the  coat  is  less  than  that  uf  niechanic:il 
aystom.  Biit  the  chief  advantage  if*  the  certainty  and  safety 
o(  ita  action,  owing  to  tbe  moasago  being  checked  and 
replied  to  by  the  engineer. 

The  sysleui  has  li©cn  api>liod  on  bojml  Her  Majesty's 
sbipe  "Uamiieniown,"  "  Itt«lney,"  and  "Aurora,"  aa  well 
us  on  the  Icoyal  yachts  "Albert,"  and  "  Victoria,"  and  a 
double  act  haa  jiiat  lioon  fittoil  to  U.M.S.  "  Tnifulgar." 


dei  machines  appebnt  I'attention  dn  m^canicien.  Alois  le 
capitaine  d(''place  sa  poignfe,  par  exemiile,  ;i  "  demi-^itease 
en  avant."  Le  mi^cflnicieii  rei^it  le  signaJ  xur  aon  appareil 
et  place  sa  poign6e  dans  k  m^me  (Kieitlon,  (Je  nouve- 
ment  displace  T'indcx  de  I'apiiarcil  dn  capitaino  dc  la 
menie  lUBiiit-re,  et  il  aait  que  son  sign-il  a  I'U^  recn  et 
compris. 

Dans   lapiiioroil   dn   guuvornall   on   &c     scrt   (In    ii)<!iDe 

firoc^de  ;  les  directions  sent  les  degn'-s  de  la  bounsalo  aviM; 
es  mnta  trilMtrd  et  tiabonl ;  mais  dans  ce  cas,  la  r^pi^titinn 
est  prodiiitc  par  le  ^oiivcniail  iiu'me,  et  par  coiisf-qucnt 
eontnde  le  timonicr.  En  ontre  I'ap^iurcil  cat  disjioso  du 
telle  fai;on  ipie  si  le  timonier  se  trouve  liors  de  la  route 
indiqu^e  d'tine  iiunntit.^  aiiaez  (on.*id(^rable,  par  exemplo  da 
->  dcgr<-»,  rappareil  rindi<{i:c  an  fuinant  n-sonncr  un  timbre 
pniuant,  et  en  cnregiatrant  la  variatiuii  sur  I'appareil  lUi 
capitaine. 

L'iadicatenr  ^lectriitue  de  vit«aae  de  •Spratt,  qiioique 
n'apiiartieiit  uan  an  sysluine  Willis,  eti  fait  nabituellemerit 
partifl  k  iKim  des  liavJres.  II  a  t'-l''  imagine  juiv  M. 
Spratt,  le  contre-matti'e  do  MM.  KIHott,  pour  on- 
icgiatrer  facllement  et  rapidement  lo  nombro  do  revolii- 
linns  our  un  ciidran  en  n'importo  i]uelle  partie  du 
naviro.  naii";  cet  instrument  le«  troin  ('■leetnvaimaiita 
oil  davantage,  (jui  agiaeont  but  lea  cbilTrctt,  sont  on  com- 
munication avcc  dcA  contacts  plact-^s  aiir  I'arbrc  princijud. 
L'n  Dinuvement  d'horlngerie,  (\n'an  pent  laire  marcher  on 
iim'-tcr  an  moyen  <run  boiitnn,  met  le  mefiinicicn  en  rnp- 
[lort  pour  nn  quart  de  miniile,  ct  enauite  intciiDuiiil  le 
coniiint.  I/srbrc  tinnci|kal  t-laWit  le  coHtact  qiiatro  fois 
par  ivvolulinn,  6l  Ic  nombre  |ioiiiEanl  le  *|iiun  di>  minute 
siu-  lo  cadrai),  imlique  par  suite  le  nomhre  do  n'volutions 
de  la  machine  par  minute  I'n  t^lectrixtimant  eontriilour 
ramt-no  le  tout  iL  zvtu  pour  una  nouvelle  teetnre. 

Le  ayatime  Willis  do  signalcment  pour  navire  remplit  ad- 
miral dement  son  lint,ct  a  t^ti^  adopU-  jwtr  I'Amiraiiti-  britan- 
nv[ne  h  bord  de*  navires  de  gitevre.  Son  grand  aviintage 
conniste  en  r»)«oi)ec  de  (lonticK  et  antreti  .ip|Mi-cil)t 
n(-ccssaircs  aiix  aignanx  mt':canii|uve  ;  dniis  la  facility'  do 
placer  le.4  rnmmn ideations  nn  dcisnus  du  niveau  d'eaii, 
et  on  I'lilnnt  ainsi  il'i'tre  enlevi^ea  jiar  los  boiilets  de 
Tenncmi ;  on  ]y>nt  installer  deux  on  phij^icnrs  instruments 
diin^^  dilti-rcntcfl  [lUftJea  du  naviru,  du  fni,oii  ii  pouvoir 
transmettre  ou  recevoir  iin  nie8H:ige  jur  I'lui  d'eux 
au  cos  on  I'antre  semit  endommagt-.  lis  sont 
d'line  inanipiilatioii  plus  facile  et  pluM  rapide,  et  ceflteiit 
moins  que  lea  signanx  m^caniqucK  Maia  rarantagc 
{iriiici|)al  cat  1 'exactitude  et  la  srnV-ti-  d'nction  duos  it 
ce  1)110  ringiMtieiir  est  oblige  do  contnMe  et  do  n'Tpondro 
k  I'ordre. 

Xm  ayat^'-me  eat  emiiloye  A  bonl  lea  navins  ile  Sa  Majesty 
Hriuiiiniqne  le  "  Camperdowii,"  tc  "Rodney,"  at  1' 
"Aurora";  ct  auaai  I'l  bord  doa  yachts  royaiix  1' "Albert," 
ct  to  "  Victoria  " )  et  un  double  appareil  viont  d'i.Ve 
inatallr  siir  le  "  Trafalgar." 


STANDARDISING. 


We  have  received  the  folloving  letter  from  the  Secretary' 
of  the  London  Chamber  of  UommoKO  : 

As  there  apiKsars  to  bo  some  miaundei'etauding  on 
the  subject  of  the  recent  circular  sent  out  by  this  chamber 
respecting  the  pro)ioaeil  (l^overnmont  tttandaiilimng  labora- 
tory, at  toe  BUggCBtion  of  Mr.  Crumpton,  cbuirtoaa  uf  the 
scc^on,  I  beg  to  call  your  attention  Vn  the  following  factx. 

I  have  called  on  aevci-al  of  the  leading  instnimont 
makers  and  oaked  them  their  opinion  as  to  the  value  of  tbe 
Kcw  ceil-ilicato.  I  ikin  iidormed  that  whereits  the  Ice  for 
examining  thei'monieterK,  barumutcrx.  mid  sextants  w  very 
Email— that  ifl  to  say,  averaging  between  the  limiU-  of  Is. 
and  2s.  6d. — tbe  metnimeute  carrying  these  certificatva 
command  from  20  to  25  per  cent,  higher  prices.  The  watch 
certiGcates  are  given  to  a  comparatively  small  extent,  but 
aimikriy  their  \-aliio  become*  enhanced  to  an  extent  far 
exceeding  the  amoimt  of  the  fees. 

II  appears  further  to  be  admitted  that  the  kboratoHea 
establisDod  by  foreign  countries  at  Berlin  and  Farii  are 
uaod  to  a  considerable  extent  for  the  certification  of  volt- 


meters and  ainmeter«,  in  addition  to  the  |>rinci{nl  work  of 
testing  hoiiRe  metei'*.  Thc«c  ccitjficated  instniments  com- 
mand a  Iwtter  price  than  tboao  wbicb  are  eokl  meroiy  on 
the  maker's  reputation. 

The  ItriLiafa  trade  ia  placed  at  u  diaadvantage  on  the 
foreign  market,  as  foreign -made  instiiimcntH  with  such  cer- 
tilicatos  aie  preferi-ed  to  Hnglisli  in8tnimont«  without  them. 

I  atao  wiah  to  call  your  attention  to  the  fact  that  all 
inatruments  used  undur  the  KIcctt-ic  flighting  Acta  will 
have  I.0  lie  ce3liliod,  and  it  is  obvious  that  ibe  purcbL^er  of 
«iich  inslnimcnt»  will  prefer  to  buy  them  of  a  maker  of 
Hilch  certified  instiumontit  nither  than  take  the  trouble  of 
getting  tbcni  certified  himit«lf. 

Should  the  above  fact«  cauao  vou  to  modify  your  views, 
I  shoidd  be  glad  if  you  will  send  in  another  return  of  the 
iirobable  number  of  instrumenta  you  are  likely  to  send  in 
for  coi-ttticatioii. 

Tbe  returns  of  bouae  meters,  whkli  have  already  been 
received  from  live  sources  onlyt  amount  to  nearly  Vt  $!RK^ 
l«c  annum.— Voui-a,  «t>:..  Vjcs-vav.  >i.  "AMxsaJX. 
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TO    CORBBSPOHDBBTi. 

All  Jii<flat  Resened.  Secreiarist  and  Managert  of  Cmapanirj 
are  tnvUed  to  furaifk  Twtict  of  MfeHn^s.  Issu*  of  Aw 
Shmes,  iTutetHations,  Contracls,  and  ant/  m/ormatum 
emrueied  ailk  BUdnad  E'a^ntmn^,  which  may  be 
inUrfsting  to  our  rraders.  Imitmtors  art  iii/amttd  {}uil 
my  acmi/ni  of  their  inventwnt  Knitted  to  m  wUi 
rteeipe  our  but  amsideratiim. 

^11  commvniaUionji  irUmded  for  Ihr  Editor  shovid  ht  addressed 
C.  H.  W.  BiGOS,  SS9-U0,  Sali^bary  Court,  Flut  Strtet, 
lattdon,  E.C.  AwmyBwvt  eommanitations  tail  tiof  he 
notieed. 


TO    ADVKRT18SSB. 

JdmtitmtHti  ahatUi  U  addrmrd  tc  tU  Pviilithtf,  1S9-J40, 
Saiisbwjf  Court,  Fteet  Street,  B.C.,  and  skmdd  rtach  him 
Tid  later  than  noon  of  Thmaday.  Speoial  Tenua  for 
a  itriti  fan  be  arrangfd  (w  itppliaiHon. 

BITDATIONB  VACAHT"  ud  "WANT  PLA0B8"  AdTertlw 
ra«iiti  will  be  chu>2(d  &t  THRBB  WORDS  for  ONE  PBHMT, 
with  ft  HIHmOH  ohATl*  of  SiXPSNOB. 


10    SUBSCRiBEBS. 
"  Thk  EijccTBiCAL  Enoinkkr  "  MTi  be  had,  by  Order,  from 
any  Neunagmt  in  Totm  or  Comtry,  and  at  Oie  various 
jfiaiiuay  Stations,-  or  U  ran,  if  prefenai,  be  sitfiplial 
Urea  from  the  Offiet,  on  the  fotltumng  terms.- — 

8  muutlu' 

Uniled  KiMam So.    M. 

Wlthiu  till)  Puul  Dnion    4*.     ail. 
GtliM  PIioM fa.  lOd. 

(pHt  Frva,  Payabla  in  Advinoo.) 

Chegvet,  Past  0§icf.  anJ  PosUd  Orders  ^ot  SuhcriptioTis 
emd  AdtertiiVJiit^di,  should  be  madr.  payaiile  to 
C.  H.  W.  BlOGS,  139-140,  Saiithury  Court,  Fleet 
Bind,  London,  and  be  crossed  "  Union  BoKk." 


0  noatU 

U  nanthL 

S«.  6d.       . 

..      13«.  Od. 

8*.  S>l.       . 

17*.  4d. 

9«.  8d.       . 

19iu  (A. 

BOUND    VOLUHES. 
I'ol*.  i„  II.,  aitdltl.,  n«tr  MTica,  o/*'Thk  ELBRfKlCAi,  Kxni- 
5RKr"  are  MCM9  rtody,  ttixf  can  be  had   bound  in.  bltte    dtitk, 
gilt  ttltertH,  pries  St.  6d.    Snbur^en  eon  hare  their  amt  cdpi«i 
bound  forts,  ed.t  or  amen  for  binding  can  be  obtained,  priet  «». 

"A.  B.  C'—A  letter  nwmifo  yuti. 


IMPORTANT  NOTICE. 


Wt  may  oecationtdly  foUote  the  Uad  vf  ovr  .American  CinUftn- 
IMrarwa,  apedaliv  tohen  they  poirU  out  a  wrvkeo6J«  uvy.  They 
an  not  baekwird  in  askinf  their  friend*  fo  do  (til  they  oan  /».r  thf 
wtifiirt  <tf  the  paper,  Jft  a*k  oar  frieiuU  to  nmemAer  wi.  iVr. 
paptr  tliat  («  hunc  ever  (v/uim  Svitienbers  or  Advertinert.  A'i>r 
do  «w  ;  U4  fact,  w  innU  thon,  bdieving  that  (Aey  wi«  gtt  fttU 
at%tefor  th<ir  monsy. 

iffmtmM  tvpitm  a/the  paper  ipHI  be  tent  on  rtijwcrt. 


THE   BRITISH   ASSOCIATION. 

At  the  beginiiing  of  next  month,  for  the  third  time 
in  its  histoi?,  the  British  Association  meets  at 
Newcaetle-on-Tyne,  As  each  year  roUs  round  and 
the  a.nnaal  f;atberiDg  takes  place,  those  who 
chronicle  its  history  ate  fain  to  note  the  progress 
made  since  the  previous  meeting.  Little  enough  it 
seems  from  year  to  year,  but  when  the  period 
reaches  from  the  previous  meeting  at  any  particular 
town  to  the  present  one  there  is  no  difficulty  in 
marking  time.  A  writer  in  Ib^ii,  commenting  upon 
the  meeting,  remarked,  "Three  centuries  l)»ck,  it 
was  the  Btful  twilight  that  ever  and  auon  shot 
athwart  the  blackened  dome  ficom  some  monkist 
cell,  indicating  the  first  streak  of  dawn  as  not  far 
distant.'"  With  a  very  slight  modificntion  the 
sentence  could  be  made  applicable  to  electric^ 
science  in  1838,  the  date  of  the  first  meeting,  1863, 
the  date  of  the  second  meeting,  and  1889.  The 
writer  we  have  quoted  goes  on  to  say,  "  Gradually 
the  first  glimmer  of  steady  light  was  visible,  it  rose, 
it  increasod  until  the  shades  rolled  back,  and  the 
orient  had  become  resplendent  with  red  and  gold 
which  nshered  in  the  morn,  the  nat&l  day  of  modem 
science,  and  the  car  has  continued  to  roll  on,  and 
on,  and  on,  until  we  are  near  to  its  meridian,  and 
on  it  must  ever  roll,  and  its  sun  know  no  westering 
wave."  If  anyone  will  take  the  trouble  to  enquire 
bo  will  and  that  the  period  of  1836  to  1839  may 
well  be  said  to  be  that  when  the  first  "  glimmer  of 
steady  light  was  visible,"  so  f^r  as  some  of  the 
most  important  industrial  applications  of  electri< 
city  are  concerned.  In  1836  De  la  Rue  noticed 
the  possibility  of  getting  fac-simile  plates  of  copper 
by  depositing  copper.  In  1839  Jacobi,  Spencer, 
and  Jordan  inaugurated  the  industry  of  electro- 
deposition.  But  a  greater  departure  bad  been 
taken  in  1837  in  the  construction  of  electric 
telegraph  lines.  This  departure  ushered  in  the 
morn  of  a  revolution  in  the  world's  history. 
Boon  aitcr  the  introduction  of  land  telegraphy  the 
idea  of  Hubmarine  telegraphy  was  mooted.  Various 
exporimuuts  were  made  in  the  forties,  which  paved 
the  way  for  the  rapid  progress  in  the  fifties.  In  the 
latter  part  of  the  thirties,  and  also  in  the  forties, 
both  arc  and  incaudesceat  electric  lighting  were 
tried  with  more  or  less  success  when  considerc^l 
as  scientific  experiments,  but  as  failures  wheu  con- 
sidered as  commercial  speculations.  It  was  not  till 
towards  the  close  of  the  fifties  that  electric  lighting 
was  adapted  to  lighthouses,  and  not  till  long  after 
was  it  adapted  to  general  illumination.  Fifty-one 
years  have  passed  since  the  first  meeting  of  the 
British  Association  at  Newcastle,  and  practically  the 
whole  of  the  numerous  appUcations  of  electricity, 
now  so  essential  to  the  well-being  and  the  happiijjesa 
of  the  nations,havebeeu  developed  in  that  period^  Up 
to  the  second  meeting  in  1863,  the  important  devalop- 
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mente  had  been  connected  with  telegraphy  aud 
deposition.  It  has  been  during  the  Becoiid  period, 
firom  1868  to  1885),  thnt  the  greatest  stridoa  have 
been  made.  First,  the  Atlantic  was  conquered, 
and  sabmahne  tclegi&phy  became  as  common 
08  overland ;  later  on  Gramme  gave  us  the 
modern  dynamo  which  has  opened  up  so  vast 
a  field,  that  we  are  only  now  just  on  the 
borders  ;  Bell,  Kdison,  and  Hughes  gave  us  the 
telephone  and  the  microphone,  which  threaten  to 
become  far  mon;  t>erviueahle  and  universal  than  the 
fcel^n^hs.  Some  hints  are  being  disseminated  that 
we  are  even  now  in  the  birth  throes  of  compasRing 
electric  photography  at  a  distance,  Of  cotitsg  we  do 
not  know  to  what  the  hints  allude,  but  if  they 
merely  refer  to  the  production  of  a  foc-Himilu  of  a 
photograph  or  a  picture,  there  is  not  much  difficulty 
in  doing  it,  but  if  they  refer  to  something  different 
firom  this,  we  await  the  development  with  great 
interest.  For  the  transmission  of  a  photograph  or 
pictore,  some  modification  of  Bakewell's  apparatus 
would  be  found  to  answer,  and  we  do  not  know  but 
a  photographic  negative  or  positive  could,  with  a 
very  little  manipulation,  be  so  transmitted.  What 
exactly  is  the  action  of  the  light  upon  a  dr}'  plate? 
Is  the  portion  unacted  upon  a  conductor,  and  does 
the  portion  acted  upon  vary  its  resistance  in  pro- 
portion to  the  action  of  the  hght  V  Are  we  indeed 
to  witness  an  entirely  new  departm-e  in  the  near 
future,  and  get  far-seeing  as  well  as  far-speakiug  and 
far-writing.  Prof.  Lodge  thinks  that  the  next  twenty 
yean  will  see  us  with  a  greatly  extended  knowledge 
of  the  connection  between  the  ether  and  electricity, 
and  who  can  tell  but  that  the  period  between  the 
present  meeting  at  Newcastle  and  the  next  meeting, 
about  a  quarter  of  a  century  hence,  may  be  as  fruit- 
ful in  surprises  as  the  last  period  in  matters 
electrical. 

Sir  W.  Armstrong,  the  president  in  1863,  referred  to 
electricity  as  being  supposed  likely  to  furnish  a  substi- 
tute Cor  coal,  and  showed  that  it  could  not  do  so  as 
generated  by  batteries.  We  can  go  much  further 
than  this  now,  and  say  thai  by  no  kuowu  process 
can  electricity  be  generated  with  sufticient  economy 
to  act  as  a  substitute  for  coal.  With  the  apparatus 
at  our  command  now,  coal  is  the  primary  actor. 
Its  combustion  raises  the  steam  by  means  of  which 
the  engines  are  driven:  which  again  drive  the 
dynamos  generating  the  electric  current.  The  loss 
of  energy  between  the  coal  and  the  electric  current 
is  enormous.  The  only  suggested  way  of  getting 
electricity  cheaper,  so  £ar  as  we  know,  is  to  get  it 
direct  from  the  coal,  and,  presuming  this  possible, 
80  long  as  we  are  dependent  upon  coal  for  our  elec- 
tricity there  can  be  no  possible  chance  of  llie  latter 
fturnishing  a  substitute  for  the  former.  Thus  we 
find  that  it  is  not  always  possible  to  progress  upon 
suggested  liuee — time  showiug  the  ideas  to  be  based 


upon  imperfect  information.  It  may  be  said  the 
natural  way  to  generate  cheap  electricity  is  to 
utilise  Nature's  productions — wind  and  water;  but 
though  the  idea  is  tempting  enough,  nobody  seems 
to  have  found  a  way  to  carry  it  out  iu  practice.  This 
brief  review  will  show  that  though  a  mass  of  work 
has  been  done  during  the  two  periods  mentioned, 
the  next  period  opens  with  plenty  of  room  for 
further  work.  If— and  there  is  much  in  an  if^ 
the  next  period  only  solves  the  problem  of 
obtaining  our  current  direct  from  coal  it 
will  be  a  great  step,  leaving  to  a  more  distant 
time  the  problem  of  obtaining  the  electricity  &om 
sources  other  than  coal,  with  a  view  to  use  it  in 
substitution  to  the  black  diamond.  We  have  never 
favoured  the  alarmist  views  of  the  lat«  Stanley 
Jevons,  and  it  is  immaterial  for  present  parposos  to 
attempt  to  discuss  what  will  happen  a  hundred  years 
hence.  The  degeneracy  of  England  will  not  ba 
bocauso  of  the  failure  of  its  coal  supply,  but  &om 
other  causes  into  which  it  is  not  for  ua  to  enter. 
Perhaps  the  fundamental  question  for  those  whoao 
aim  is  to  get  cheap  electricity  lies  in  chemical  action. 
Get  rid  of  intermediary  apparatus,  and  then  try  for 
something  cheaper  than  the  oxidation  of  carbon. 
But  we  are  wandering  from  our  subject,  which  is  to 
indicate  past,  and  hope  for  as  rapid  progress  in  the 
immediate  future.  The  new  president  is  I'rof.  W.  il. 
Flower,  F.R.8.,  whose  address  will  probably  deal 
with  physiographical  subjects  rather  than  with 
experimental  physics. 


LITERATURE. 
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UodemTlemi  of  KUtccrlclty.  l)y  Olitkk  J.  Loimik,  D.Sc,  LIj.D., 
F.K.8.,  I'rur.  uf  Bx|":rln)unUl  Pliysiuii  iu  Viiivenit)-  Culhge, 
Liv<;r[><^''      Witli  illuBl  ration  a,     Miwruillsu  nu<iCo,,  1839. 

II. 

Wo  have  stated  our  opinion  that  Dr.  Lodge  ia  probably 
the  best  oxponont  of  iboao  riown  that  could  i>fi  found  ;  tlutt 
the  ■vienra  are  by  no  meana  final,  and,  Uke  all  previous  one?, 
will  continually  be  modiKed  in  detail  to  nia.Ke  ihem  fit  to 
txperimontu]  ittcte.  As  to  what  these  views  ar«,  the  reader 
to  gnisp  fully  must  Hluily  the  book.  Only  a  bare  outline 
tiin  be  given  hore.  Tliu  fundiiuiontiil  notions  sra  given  in 
I'haptQr  I.,  where,  in  par.  5,  paga  1-,  ve  are  told  "that 
electricity  behavcB  itnelf  lika  a  jierfectly  iitMmpresfible 
substance  or  lluid,  of  which  n\\  npace  is  com- 
pletely full.  'I'hnt  is  to  sAy,  it  hetiavos  liko  a  psrieet 
and  all-pormcating  fltiii."  Th«  next  {MiruKraph  sapposes 
we  are  "  immersed  in  an  inSnito  ocoan  of  incom- 
premble  and  inexpan-iible  all  permeating  perfect  fluid," 
tod  stAtea  how  wo  con  "  beoome  cognisant  of  its  oxist«iico  " 
(!)  "  by  being  able  to  pump  it  out  of  one  elwlic  bag  into 
another,"  the  electrical  analogy  beiri>^  "  with  an  electrical 
machine  eharging  two  conductors  oppositely  " ;  (2)  "  by 
winds  or  curr«iit«,  etc.,''  the  analog}'  being  galvanometry 
and  self-induction ;  (3)  by  making  vortices  aod  whirls  in 
(bo  Quid,  and  by  observing  the  mittiml  action  of  those 
Torticos,  their  attractiona  sod  repulsions ;  (4)  by  setting  up 
iindulatiosH  in  the  modiiun.  In  all  theao  ways  wo  have 
become  acquainted  with  electricity,  but  there  are  material 
ditTenncM,  taya  the  author,  between  the  behaviour  of  a 
matcriiU  liquid  occaa  and  the  behaviour  of  olcctricity. 
These  diiTercnces  are  diseitawd,  and  ultimately  the  cOD- 
ctUNion  is  staled  that  if  the  ether  (the  hyjxjthetical  ocean 
of  incomproeaiblfl  inex^ansive  ftuid/  aud  olMtcu.vt'j  «x«  v^-c^ 
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identical,  "wo  can  more  va^iely  say  that  ether  coiitiiii)S 
electiicity  as  a  jelly  conwiiis  wiiter,  Ijiit  r.tiiii.  the  rigitiity 
coiiceni'CtI  in  tbc  tninsvorso  vibralioiis  livloitg«  not  to  the 
water  in  the  jelly  but  to  tb«  mode  in  which  it  is  ontanKM 
in  ita  rucshea."  The  modern  views,  then,  aa  piopouiulea  by 
the  author,  teem  to  lie  (1)  either  th;it  ether  anil  electricity 
aro  kleiilicnl,  or  (2)  electricity  i»  soitiothfrig  entitngled  in 
the  other  like  water  in  a  jelly — the  latter  view  being  adopted 
"»8  a  tcniijorary  working  nyiiothcsii*,''  We  must  confess 
thftt  we  do  not  see  the  f^reiit  udv^incc  n|)on  the  old  view  that 
oloctricily  WM  "  one  of  the  imponderabloa."  The  now  view 
merely  "ays  it  is  a  Homcchinjj;  :  die  old  view  said  the  same. 
Now,  having  given  the  fiindanicnUl  iiotiniiA,  it  i«  ncceiuary 
to  consider  how  far  etoetrical  ]>bonomeiia  confonn  to  theso 
nnliona,  and  here  otir  author  ia  at  hin  beat.  In  chapter 
11.  he  treats  of  t1i(:  dioWtric  and  Facitday'^^  concei>tioii  of 
*'  lines  of  force."  He  [toint«  nnt  where  Krankliu'R  and 
t^yiDiuer's  theories  failed,  aiid  be  admits  "a  diflicultv,  not 
fatal,biitsonaiblc,a/idductoan  iin^ierfectinninoiiranaloKy." 
I'mf.  Ijodge  ia  an  adept  at  const nii'liiig  apparntni'  tn  aaaist 
the  reader  or  hearer  in  understanding  the  viowg  he  pum  for- 
whitJ,  and,  if  wc  remember  rightly,  "'tho  mocfaanical  analozy 
of  a  mi'tallic  circuit"  (chap.  III.)  wa.i  firal  explained  at  toe 
Hritiab  Asachciation  meeting  at  (Jlasgow.  This  ehaptor 
flcal»  witli  ''Ohai'g«  and  Induction,'  which  are  cxpUincl 
with  the  aid  of  moikda  and  (liignuns.  In  the  Usl  iiar:t- 
:raph  the  author  says:  "]  have  explained  thiw  fully  tlio 
lyJraulic  illustration  of  I.<eyden  jar  phenomeiiii,  bocaiiso 
tliesu  conatitutA  the  key  to  a  i^eat  pitrt  of  cleclrostntict. 
The  illustnitioii  is  not,  indeml,  a  coit)|>1ete  or  |>Qrfect  onit 
by  any  moans,  but  by  combining  with  it  a  conBidor&lion  of 
the  emitess  cord  models,  and  of  what  I  have  endeavoured 
to  explain  cocii«rTiiii<;  condiietioii  and  in«ul;4tion  in  gemvnil, 
a  diBliiict  step  may  bo  guiiied. 

"Think  of  clectiical  ithenomena  aa  producerl  by  an  all- 
permeating  liquid  einliendcd  in  a  jelly  ;  think  of  condnctors 
u  holox  and  ptjios  in  thid  jelly,  of  un  ele«trical  nmubinc  aa 
u  |)UiDT>,  of  charge  us  excels  or  defect,  of  attraction  as  duo 
to  stfain,  of  discharge  na  bursting,  of  the  diftchargo  of  a 
Leyden  jar  su  a  itpringing  back  or  recoil,  oscillating  till  its 
ener^-y  haa  gone. 

"  By  thus  thinkinjc  you  will  get  u  more  loal  j^aep  of  tbo 
suhjocl  and  tnaigbt  into  the  actual  [trocesaca  occurrinti;  in 
Nature — unknown,  though  these  may  still  eitrictly  be  — 
than  if  you  employed  tho  old  idea^i  of  action  at  a  disUnce, 
or  content^Hl  younelvos  with  no  theory  at  all  on  which  to 
link  the  (acts.  Vou  will  luive  miide  a  slcii  in  the  direction 
of  the  tnith,  but  I  muat  beg  you  to  uiKJeratand  that  it  is 
only  a  ntep,  and  ihiil  whut  nirKlillcjitionn  and  ivlditiourt  will 
have  to  be  m:idc  to  it  bofurc  it  Wcomex  a  complett-  theory 
o(  electricity  1  .im  unable  fully  to  toll  yon.  I  am  con- 
vinces! they  will  be  many,  but  I  am  also  oonvincod  that  it 
'u  imwiite  tn  drift  along  amonx  a  hn.it  of  roinjilicatc^l 
pbenunieiia  without  t^uido  other  than  that  afTorded  liy  h.ird 
and  rigid  mathematical  oqtiattonft. 

''The  mathomaticnl  blioory  of  potential  and  the  like  hait 
eitauriHl  safe  and  certain  prngroas,  and  enables  m^ilhc- 
matieiumt  tn  dinftcniG  for  the  time  Iwing  with  LhenrieR  of 
electricity  and  with  mental  iiua^ry.  Vev,  however,  are 
the  nitn<]s  Htroug;  enough  thus  to  dis|>cnsc  with  all  but  the 
moHt  formal  and  sevemof  loental  aids  ;  and  none,  f  tMliovo, 
to  whom  some  mental  picture  of  the  uctnni  proeessee  would 
not  be  «  help  if  it  were  luifely  available. 

"  Such  a  re|)reseiitation  I  faiivo  endeavoiu'ed  [uirtiallv  to 
lay  before  you  ;  and  I  ho])c  ii  I  have  aucceoilod  in  makuig 
myself  at  all  intelligible,  that  studontB  of  electncity  will 
lind  it  of  some  use  and  Hervice." 

Chapters  IV.  to  VI.  deal  with  the  aecond  part  of  the 
subject,  \iz.,  "Conduction."  Here,  a^^in,  the  subject  is 
considered  an  agreeiii);  with  the  jelly  ])Oi-iii«ated  view. 
Uow  the  current  moves  through  3.  conductor  is  admittedly 
not  knuwD,  whether  like  water  through  a  pipe,  or  "  as  a 
perpetual  attempt  to  set  up  a  Rtrain  lilie  that  in  a  dielec- 
tric, eoirhined  with  an  ctjnallv  {lerpetital  breaking  down  of 
every  trace  of  that  strain.  Fo»ir  things  arc  known  with 
certainty:  (1)  the  wire  Kct«  heated,  (2)  no  tendency  to 
reverse  diKbai:ge,(3)  the  electricity  meetR  with  obstniction, 
and  (4)  t^  obvtraction  ia  occnrately  proportional  to  the 
speed  of  electric  tr«vel."  Cuming  to  conduction  through 
IiquidB,  ooine  Mveo  asoertionB  are  made  "  with  considerabU 


PrMitU^  Xlootrlo  B»U  Pitting  ;    A  TivHliir  on  tho  FttliBg  np*n<l 

MmiiifTiaii.'p  cit  KlLttiit?  IJelli  auJ  all  lhL>  NiNwsiM.rj'  A|k|aMbri 
By  r.  C.  AUMV.    lUiutrsUil.    K.  ami  V.  f.  Siwu. 

Tbie  book  ia  un  extension  of  a  series  of  articlee  written 
ifome  time  since  in  tho  Kiigluh  MiQhmtc.  It  is  fairly  com- 
plete, Hud  up  to  date,  including  a.s  it  ilot»  accuunt^  •>{  tho 
IJMsiicr  b:iLtory  .ind  the  (Inx  \VaIker->Swinton  nuignelo  oill 
bell,  The  installation  of  electric  bells  may  aeem  a 
puerile  aftair,  but  it  must  nut  Iw  foigottcn  that  it  18  a 
iiig  buninesB.  The  raanufactute  of  thu  apparatus  employs 
many  hands,  and  the  export  tmda  itt  by  no  monns  de«- 
picublu.  The  literature  on  the  aiibjoct  ia  Bwall,  and  justly 
so,  ami  its  [K'ru*il  does  not  need  a  ileep  knowlwlgc  of 
mathomatica  for  its  truo  nndonilanding.  The  pbimbor 
and  glacier  dabble  in  electric  bell  work,  and  are  liable  to 
make  careloK»  ininUtkeK,  duo  freijuently  to  the  lack  of  tho 
voriost  rudiinuriLary  knowledge  of  the  subject,  A  page  or 
two  in  the  manitfactiiror's  catalogue  woaall  the  information 
obtainable  till  tho  Americana  isaued  a  small  book  on  the 
subject,  which  is  now  followe<l  by  the  more  prctcntiouB  ono 
as  mentioned  abova  We  shall  allow  Mr.  Allaop  to  speak 
for  bim&elf,  and  should  advise  all  who  have  anything  to  do 
with  electric  bell  work  to  get  the  book  and  ntudy  it  (or 
thomftolveK.  In  bin  tint  chapter  the  author  deals  with 
wiring,  nnd  on  thia  makoa  the  following  remarks : 

"  Greater  evils,  however,  result  from  inferior  wiring 
than  from  chukp  and  inferior  belU  ;ind  indicators,  aa  these 
are  at  all  times  ucceasitile,  while  renewing  the  wire?  after  a 
building  has  been  completed  and  finished  can  only  be  done 
at  great  expense  and  trouble  ;  and  the  uue  of  bad  wire 
cannot  but  b«  pi-ejudicial  to  both  buyer  and  seller.  It  may 
be  urged  that  the  aixe  uf  wire  herein  mentioned  is  rattier 
large  and  ex)>en8ive  ;  but  the  authoi  ia  sure  that  tbo  siiRbt 
extra  expense  entailed  by  i%»  employment  will  be  ftuly 
rep^  by  it«  greatly  increased  dnrubility,  and  the  iromu- 
idty  from  ret>&ated  oreakdowna  iu  the  communication  from 
the  failure  oi  a  bod  wire." 


confidence  of  tlioir  truth."  Kor  those  wc  miwt  refer  to  the 
hook  iteelf.  or  our  extracte  will  become  inordinately  long — 
and  this  h  not  our  purpose — which  is  practically  to 
state  the  views  put  forth  in  the  book,  and  brietly 
trace  the  author's  methoil  of  sbawing  how  tho  known 
facta  agree  oi-  tend  to  coiToborate  the  views.  These 
HRKOrtiotis,  then,  aro  not  left  to  speak  for  themaelvea,  but 
such  details  of  knowlctlgo  are  given  a£  will  permit  the 
rcsdcr  to  judge  for  himself  of  the  con6dencc  oxprceaed. 
The  author  points  out  the  ditflcnitica  encountered,  and 
bolicvca  that  further  research  will  show  they  oan  be 
explained  by  the  views  put  forth.  Briefly,  then,  the  aim 
nf  thc^e  chaptert  on  rondilctinn  is  to  explain  the  pbeno 
mens  by  reference  to  electrostatic*,  so  that  if  the  viowa  are 
correct  in  the  one  coao,  it  follows  they  arc  so  in  the  other, 
■'  for  a  cnrrcnt.  lieing  merely  electricity  in  locomotion,  now 
consist  of  nothing  but  a  churgeil  bo<ly  Imrne  rapidly  along." 
"Charge  a  sphere  with  either  i>oaitivc  or  negative  cloc- 
tricity,  and  tjirow  it  in  some  direction  ;  this  consCitntao 
a  poiiitivB  or  a  negative  current  in  that  direction. 
There  is  nothing  necessarily  more  occult  than  thaL 
And  a  continuou'i  current  between  two  bodies  may  bo 
kept  up  hy  having  a  lot  of  pith  ImIIb,  or  dust  [wrticles, 
oacillntinji  from  one  to  the  other,  and  so  carrying  poMtive 
ficctricity  one  way  and  negative  the  other  way.  But  mich 
carriers,  a.s  they  pass  each  other  with  thriropimaite  charges, 
would  be  very  apt  to  cling  together  and  combine.  They 
mif;ht  he  tt>rn  aaiinder  again  cloclrically,  or  they 
might  lie  kno<:ked  asunder  by  cnlliaion  with  others. 
I'nk'ss  they  were  one  or  other,  Ibe  current  woiild  ahmtly 
have  to  cease,  and  nothing  but  a  iwlari^^ed  mc<lium  would 
result. 

"IiiEteud  of  pith  biilU,  picture  charged  atoms  as  so  acting, 
and  we  have  a  i-ough  imago  of  what  in  going  on  in  an  elec- 
trolyte on  the  one  hiind,  and  a  dielectric  on  the  other. 
The  behsvioni'  of  mclidH  ami  solid  conductors  ia  more 
obsciu-e.  Locomotive  ciirrioge  i«  not  to  l<e  thought  of  in 
them  ,  but,  inasmuch  as  no  new  phenomenon  appears  in 
their  case,  it  ia  natural  to  try  and  picture  the  |troc<a8  as 
one  not  wholly  dissimilar  ,  nnd  this  ia  what,  in  section  27, 
wo  tried  to  do,  with,  however,  but  poor  succe.is. ' 
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Then  n-itb  re^rd  to  soldering,  be  aays : 

"  Too  much  importAnce  cannot  be  ftttAchwl  to  luiviiig 
|0od  well-soldered  joints.  Tbe  practice  of  twistintt  up  the 
joiiiU  without  a  wrap  of  aolJer,  thoiij-h  it  may  expCHlite 
malMre  in  laying  the  wires,  is  too  frequently  the  cauao  of 
a  t^rulual  fulling  ofTiti  tht;  ringing  power  of  the  Iwlls,  due 
to  increased  re^iHlatito  Iwiiiy  tSmwn  into  the  circuit  by  the 
npidly  deteriorating  j'ointe,  whicli,  falling  off  iu  tho  ring- 
ing, is  at  once  put  dowti  by  the  uuexiwriciicdi  Titter  as  tluo 
to  the  exhauatioii  of  the  butter}'." 

Chapter  II.  deals  with,  "pushes,"  "pulln,"  "contact*," 
aod  " switchea,"  of  which  there  wc  uiiiuy  iiml  varied,  the 
one  principle  running  through  luch  being  to  enaitre  good 
contact.  Tht)  next  chapter  deals  with  I)e1t8,  rekys,  itiu) 
indicators.  The  latter  pbrtuiUs  the  deaigner  to  cxcrciw  it 
large  amount  of  ingenuity,  and  some  of  the  indicators 
used  in  lar^e  hotela  are  worthy  of  more  j>raiHe  than  tboy 
reeeiva.^  Too  much  u  aianh  of  the  Jensen  bell,  which,  in  our 
ntinutioR  for  liousehuld  purposes,  possesses  no  advantages 
whatsoever.  Chapter  IV.  treats  of  batteries,  those  ileflcrilwd 
being  tho  Loclancfa<'-,  the  Fuller  bicromate,  the  Uiiisuer, 
•lid  the  PanielL  Wc  i^n  only  ijuuLu  Jtcro  tho  following  : 
"  A  severe  and  pi-olongod  test,  extending  over  many  years, 
baa  proved  that  for  general  electric  hell  work  the  Lcclanchi' 
battery  baa  no  e<|Uitl,  though  in  large  hotula,  etc.,  u-hcrc 
the  work  is  likely  to  be  very  liuivy,  it  may,  [lerhjips,  he 
iireferaUe  to  employ  a  form  of  the  Fuller  bichromate 
Mtt«ry.  It  is  very  iniEmrUrit  thai  the  Uittery  emploj^l 
should  l)c  a  thoroughly  reliable  one,  and  set  up  in  a  proper 
manner,  as  a  failure  of  the  batierj'  caiiaes  a  breaKdown 
in  the  commuai  cation  throughout  the  entire  butldittg, 
whilst  the  failure  of  a  posh  or  wire  ordy  afTeuUt  that 
portion  of  the  building  in  which  the  push  or  wire  is 
nxed.  A  common  fault  h  that  of  puttinu;  in  -with  a 
view  to  economy —only  jait  enough  oelw  na  -when 
lirst  set  nji — will  do  tTie  necesaary  work.  This  ia 
false  ecoiLCimy,  as  when  the  cull))  are  but  slightly 
uhanstfd  the  liattery  (lOwer  becomes  irisufScicnt  ; 
whereas,  if  another  cell  or  two  bul  been  added, 
tho  battery  would  have  run  a  much  longer  lime 
without  renewal,  owing  to  the  fact  that  each  cell  could 
have  been  reduced  to  a  tower  aUtc  of  exhanstion,  yet  ntill 
the  Itattery  would  have  furnished  the  necessary  power  ;a(id 
tho  author  has  alwaj-s  found  that  the  extra  expense  of  tho 
eurjdua  colla  is  fully  repaid  by  tho  increased  length  of  time 
the  battery  nms  without  renewal."  Of  magneto  bells,  the 
author  snys  :  "  Very  often  in  gignalling  between  two  places 
that  are  far  afiart  it  is  preferable,  owing  to  tho  high  rcsiet- 
ance  of  tho  circuit,  to  employ  a  magneto  lull  and  generator 
iiiBt«ad  of  a  liattery.  For  when  the  battery  consists  of 
many  cells  the  cxjiensc  becomes  an  iniiionant  item,  and 
there  ia,  in  addition,  the  Imtlicr  of  koepttig  hu  many  cells  in 
order.  The  magneto  generator  is  generally  consttucted  to 
Euniish  its  current  at  x  high  K.M.F.,  such  as  is  reijiiiral  on 
A  hifi^' resistance  cii-cuiL,  and  in  tek^phony  magnetos  arc 
used  that  will  easily  ring  a  bell  through  a  rosislancc 
of  6,000  to  IO,UOO  ohma.  In  large  buildings,  too,  it  is  fre 
quently  desired  to  lit  up  an  extra  bell  from  one  part  to 
attotber  without  baying  to  run  wiren  to  the  liattery,  which 
may  happen  t<i  bo  u  long  way  olT,  ajid  it  is  liore  again  that 
a  magneto  may  bo  employed  to  advantage.  Hithurto,  the 
magneto  bell  hu-t  been  Mit  little  used  in  elecliic  bell  work, 
ita  chief  field  being  in  telephony.  Tliis  wa«  due,  of  course, 
to  the  low  r««istatice  of  the  circuits  in  Ml  work  as  com- 
pared to  those  used  in  conjunction  with  telephones ;  but 
also  in  a  great  measure  to  the  want  of  a  convenient  form 
of  generator  for  fitting  in  houses ;  the  ordinary  form  taking 
up  too  much  room,  besides  being  very  unsightly.  Several 
forms,  however,  suitable  for  house  use,  etc.,  have  lately 
been  intitidaced,  and  we  shall  presently  descriira  some  of 
them.         .... 

"  Magnetos  retiuire  but  little  attention  to  ke«p  them  iu 
order  A  few  drops  of  oil  now  and  then  in  the  bearings  of 
tbe  geneitttor,  and  the  armature  of  the  well  may  require  a 
slight  adjuBtmont  from  time  to  time.  Unlike  tlie  ooroinar}- 
electric  bell,  however,  there  are  no  contacts  in  the  magneto, 
thus  00  trouble  can  arise  from  dirt,  etc.,  getting  between 
them  and  destroying  the  oonnection." 

The  extracU  given  wilt  show  the  authoi'  has  carefully 
thought  out  hi«  subject.     Tho  book  is  illuatnitad  with  150 


itlnBti-ations  and  diagrams.  Besides  the  cbnpt«n  referred 
to  there  are  others  dealing  with  "  Comiflcling-up,"  "  Detec- 
tion of  Vaults,"  concluding  with  a  short  chapter  on  Portable 
Sots. 
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New  York,  jtnyast  9,  t8S9. 

The  electrical  exhibition  recently  held  at  St.  John's, 
N.B.,  has  been  a  murl(e«l  sucfeas,  and  has  given  great 
impetus  to  the  electrical  indu^itriea  in  Canada.  The  gmter 
part  of  tho  aptice  was  occupied  by  exhibitors  from  this 
country.  A  novel  fuatui'e  of  the  0|>ening  ceremony  was 
the  finng  of  a  cannon  by  electricity,  from  \  ancouver,  B.C., 
nearly  ^,400  utiles  diittaiil,  Another  innovation  was  the 
publJCAtion  of  a  sinidl  paper,  etititled  Th  Klftrii-  A'rrt, 
which  was  set  vijt  and  publishe<l  twice  daily  within  the 
oxhiltition  building.  The  press  was  run  by  an  olectrie 
motor,  :ind  the  visitont  took  great  interost  in  the  0)iera- 
tioiLS. 

^'estcrdaj'  tho  clofitric  tramway  at  Newiwrt,  tho  fashion 
able  mmimnr  retort  for  wealthy  Now  Yorkers,  com- 
menced making  rej^uLtr  tri|>s  to  the  lieach.  The  oftening 
of  thin  rouil  has  s)>cdal  interest  in  view  of  the  Htrenuoiia 
Dpim^ition  made  to  tho  granting  of  the  charter  by  the 
wealthy  pleaaurc-seckerH  who  objected  to  tho  presence  of 
the  rails  anri  cui-a  upon  the  scene  of  their  daily  drives.  A 
committee  was  formed,  ruprc«onling  1  forget  bow  many 
millions  of  dollura,  but  all  ciTurtfi  to  stop  the  march  of 
progress  were  unavailing.  Electricity  conquered  the 
almighty  dollar,  and  Newport  has  its  electric  can. 

The  currespondent  in  this  city  of  one  uf  your  contem- 
purarit!8,  in  a  recent  letter,  c^Uwt  attention  to  the  interest 
which  has  lately  lieen  aroused  on  this  aida  regarding  suV 
roarine  cables.  The  same  taper,  a  week  later,  editoiially 
^uxtfTiMl  at  the  idea  of  America  competing  with  Kn^tand  in 
the  field  of  submarine  cable  mamifactiire.  The  ilkoniie 
Company,  whose  wares  have  had  such  a  [>hoi>omciul 
success,  make  a  oonsidomble  quantity  of  submarine  cable 
for  teletthoiie  and  telegia|)b  work,  and  a  writer  in  the  Nrw 
V'lrlv  U  orltl  says,  in  a  recent  article  describing  the  factory 
of  this  com|Kinyi  "  from  present  indications  it  is  only  a 
fiuention  of  a  very  short  time  when  foreign  com|ketition, 
eren  in  large  sitbmarino  cables,  will  he  driven  en- 
tirely out  of  our  market."  Although  I  scarcely  fool 
BO  sanguine  on  this  nibjcct  as  the  writer  quoted, 
still  it  is  interesting  to  note  that  the  Bishop  Gutta- 
percha Company,  of  thii*  city,  have  recently  manufactured 
and  EhipjMd  to  Vancouver  -10  intlcM  of  submarine  cjiblc. 
This  cable  is  to  go  to  tho  Hawaiian  Isles,  and  will  be  the 
tirsl  section  of  a  syntem  lA  some  400  miles  to  connect  up 
the  various  liilanifs  of  the  group.  AleHsra.  Bartholomew 
and  Baker  hokl  the  sole  concession  for  10  years,  and  will 
also  receive  a  substantial  cash  subsidy  from  the  Hawaiian 
Government.  A  company  has  been  formed,  styled  the 
Hawaiian  Pacific  Cable  Company. 

The  electric  motor  is  making  rapid  strides,  and  1*  fast 
coming  into  VO17  general  usa  One  of  its  most  grateful 
functions  ab  this  season  of  tho  year  is  the  operation  of  iJio 
little  fans  which  raise  ciurents  of  cool  air  in  shojis,  ofhces, 
and  i-estaurant«  provided  with  electric  light  circuits.  An 
installation  of  motors  just  completed,  and  which  merits 
attention  on  account  of  various  novel  foaturus,  ia  that  of 
the  Globe  Tobacco  Comjuny,  of  Detroit,  Michigan.  Seven 
Eddy  motors,  varying  in  canactty  from  1  to  15  b  p.,  are 
placed  in  different  u^tis  of  tac  building,  in  substitution  of 
the  lines  of  ahaftmg  and  connecting  belts  previously 
em  iloved.     The  motors,  with  ope  exception,  are  pUcad  (w. 
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platfonns  hutig  from  the  oeiUng,  no  floor  space  being  used. 
Each  nK)U>r<]nve4  iu  own  set  of  mauhinory,  imlefHindurit 
of  all  the  rest.  The  seven  motors  aggre^itc  42  h.p ,  And 
nearly  all  irork  to  tbeir  full  c«[iacity.  but  owing  to  the 
intermittent  charu^aer  of  the  work  \he  total  current  dravn 
from  the  (lyn:inio  iiovor  exceedB  30  h.|i.,  nnd  aventgos  some- 
whatleflS.     Tho  current  is  su^iplied  bv  au   I^ison  dynamo 

50,000  wattB  capacity,  the  currflnt  naviiig  a  [iresnnre  of 
SA  Tolt«  at  normal  speed.  Currant  ie  uUo  ftirnisho'l  by 
this  nacbinc  for  lij^htiri);  the  building,  iHcandescent  huaps 
being  placed  in  i^^iTs  in  serieis. 

Public  interest  in  the  clectriad  execution  empiiry  fans 
WRood  with  the  romovul  of  the  flnquiry  to  Buflftlo.  The 
proceedings  hora  occiLpi«d  thrcn  weelcs,  and  it  would 
jiuzxlo  anyborly  to  aay  now  much  lias  been  le»riit  by  the 
en<]uiry  an  to  killing  hiimnn  bein^  by  electricity  in  view 
of  the  amouut  of  conflicting  testimony  which  has  been 
brought  forward.  Witnesses  for  the  State  (or  rather  for 
Ediiwn)  incline  to  the  lieliof  that  the  appanuus  bought  by 
Mr.  Brown  will  do  it«  work  ofticiontlv  And  painlcsttly.  Wit- 
noeBee  for  Kcmmlcr  (or  rather  for  Wcstiiignnuise)  aver  the 
contran.',  and  declatv  that  the  altflmuting  current,  if  not 
exactly  healthy  and  invi{;omtin^,  iii  no  more  deadly  than 
the  continuous.  The  kikin^  uf  tiieti'mony  was  concludot] 
at  Buflalu  taat  Thurwliiv,  ancl  the  warden  of  Auburn  prison 
was  the  Uflt  witness  mfled.  In  the  coiirae  of  hin  evidence 
fee  stated  that  the  contract  riMjuired  Mr.  Brown  to  conduct 
(he  execution,  but  he  suppcned  the  law  would  roly  ugion 
himself  to  toueh  the  button.  He  ailmitted  that  he  tras 
scientifically  ignorant  of  the  elfecta  of  electricity.  Mr. 
Cochran,  counsel  for  Xemmler,  who  has  miaded  no  oppor- 
tunity throughout  the  enijniry  of  manifeMliiig  his  contempt 
for  ex])ert  testimony,  fiuggsstod  that  be  knew  about  aa 
much  of  the  subject  a^  ordinary  meu,  and  a  little  more  than 
the  exiiertd. 

The  littJe  "  mill "  between  l.'r.  Norviii  Grecu,  president 
of  the  Westoni  linien,  and  Poetmiwtor-Genorail  Wanainaker, 
anent  the  one  mill  per  won!  rite  forQovcrnment  t^tej^rama 
g«cs  on  moiTily.  Sir.  WanamaVer  haa  forwarded  to  Dr, 
Creen  a  lon^-winded  letter,  in  which  he  nphnlds  the  reduc- 
tion, tnd  Bay»  that  the  CJovcmiuent  ie  able  to  pay  proper 
nites,  and  is  willing  to  |my  just  rates.  Dr.  Green 
Bays  that  Mr,  Wanamalcer'n  letter  is  not  clear,  and 
that  one  mill  per  word  is  eniphalictitly  not  »  just  rate. 
To-day  the  papers  publish  l>r.  Oreen'a  reply,  in  which 
he  rebut*  all  Mr.  Wanamakoi's  Hrgiimente,  and  statea  that 
for  a  number  of  years  the  Government  has  been  making  a 
Saving  of  lOO.OOOdols.  a  yeiu  below  what  other  customere 
pay,  while  it  enjoys  a  prefcrrofl  service  over  all  other 
busiEie^g,  Both  the  tocbnieal  and  (^iieml  presa  unani- 
mously condcma  and  deride  the  Poatmaater-Oeneral's 
action  in  the  matter,  and  the  Uri\\l<i  sums  np  this 
and  nthent  of  hi«  measures  as  a  half  a-yavd-r)f-t«]M(  policy  I 
For   the  benefit  of  uninitiated   reader*  I  will  explain  that 

r.  Wanamukcr  is  the  Wliiteley  of  I'hiladulphia. 

The  tenth  convention  of  the  National  Klectric  Light 
AftiOcintiot)  met  on  Tuesday  Lut  at  Niagara  Falls.  A 
special  tmin  from  Now  York  conveyed  Home  seventy 
members  and  friends  to  the  scene  of  nction.  There  are  a 
number  of  highly  interwting  exhibit*  by  prominent 
electrical  firiuEt.  Perfaape  the  most  importAut  \&  that  of 
the  Brush  Htuctrical  Company,  of  Cleveland,  who  exhibit 
a  !-')0  h.p.  motor,  claimed  to  be  the  largest  in  the  world, 
aitd  a  duplicate  of  the  recently  describea  power  plant  in 
the  Calumet  and  Uucia  Mine.  The  principal  feature  of 
the  Kocoiid  dny'H  seKioii  was  a  [Ni{H)r  read  by  Mr.  F.  A. 
Wyman,  in  which  he  emphatically  condemned  execution  by 
electricity.  He  maintained  thut  theattompt  to  put  to  death 
by  electricity  is  cniel,  and  said  that  the  man  does  nob  live 
who  can  tell  how  much  oCuclncily  it  takes  to  kill  a  human 
being?  Mr.  Wyman  knows  a  man  who  took  a  ahock  of 
2,006  volt«  and  is  alito  and  well.  Dr.  Otto  Moses  took  np 
the  disciusion,  and  confirmed  the  author  of  the  {M^ier  in 
hia  views  xt  to  the  cruelty  of  elocution  by  electricity.     Ho 

tted  thai  <rhero  shocks  had  been  received  which  had   not 

fatal  tba  vIctimH  had  suffered  agonising  ]iain,  and  in 

'■earosly  any  two  cases  did  the  accident  aeem  to  be  accem- 

-VatLied  by  the  eamo  sena&tiona.      They   were  variously 

aeecribed  aa  being  like  compreasioii  of  the  chest  in  a  vice, 

drawn  like  wire,  baiiig  hammered  to  death, 


hiii  V 
^■■earc 


stuck  full  of  needles,  being  cnt  thrxnigh  bv  a  circular  saw, 
beinu  da«hed  u>  pieces  from  a  height,  an<)  being  shaken  to 
doatb.  Ae  a  result  of  the  [ia]ier  and  dincuRsion,  a  resnlu- 
tion  was  pa-ssod  to  petition  the  State  Lcgialatiire  for  the 
repeal  of  the  electrical  execution  law. 

Great  interoat  is  being  taken  on  all  sides  in  the  move- 
ment now  on  foot  for  holding  an  international  exhibition 
in  New  York  in  1 899,  to  celebrate  the  fourth  cont/innial  of 
the  diacovory  of  America  by  Coluralnis.  At  the  monthly 
meeting  of  the  council  of  the  Americjin  Institute  of  Elec- 
trical Engineers,  hold  this  week.  Dr.  F.  Benedict  HerzoK 
was  nominntod  as  a  representative  of  the  electrical 
induiitrics  and  recommended  to  the  mayor  for  ap[K>intment 
tu  the  permanent  committee  of  the  oxiiibitioii.  It  was 
alsfi  resolved  that  an  international  electrical  convention  be 
held  in  thin  city  during;  1892,  and  that  a  committee  of  five 
be  ap[iointod  to  formulate  <i  plan  of  orgaiii«atioii. 

The  Mayor  of  New  York  has  jiist  returned  from  taking; 
a  fortnight's  rest  at  Lake  Saranac,  and  one  of  the  first 
thines  he  did  on  reaching  his  office  yesCerdav  morninc  was 
to  take  up  the  criutade  against  the  overhead  wireii.  Com- 
missioner Gilrny,  of  ths  Department  of  Public  Works, 
has  been  instructed  by  the  mayur  to  remove  forthwith  all 
[loles  and  wiree  now  standing  (except  poles  and  wires  of 
the  electric  lighting  com|iarues)  on  Ijower  Broadway.  This 
order  atTcctj;  about  three-quarters  of  a  mile  of  the  busiest 
thoroughfare  in  this  city,  which  is  embellished  on  both 
Hides  bv  enormous  [xiles  carrying  in  the  aggregate  eoveral 
hundred  wires,  so  it  will  be  seen  that  Mr.  Oiiroy  has  no 
light  tfuk  before  him. 


THE   TIHHIS    AND   FORBES    PATENT    ELECTBO- 
HAGNETIC  RAILWAY  BRAKE. 

The  whole  question  of  ntiU'ay  brakea  is  one  of  snch 
immense  imi>crtance  to  engineers,  to  railway  directors,  and 
to  the  general  public,  whoso  safety  depcnds'upon  the  power 
of  bringing  a  train  to  n  stamlstill  in  the  shortoat  space  of 
time  possible,  that  the  above  subject  needs  no  a|»logy  fctr 
troatmont  in  our  pages.  We  have  seen  the  present  hmkes 
gradually  evolved  by  the  principle  of  natural  selection  and 
survival  of  the  fittest,  and  air-pressure  and  vacuum  brakes 
M!ein  at  present  to  have  the  field  almost  entirely  to  them- 
selvM. 

The  brake  of  which  we  now  treat  is  an  attempt  to  apply 
the  enormoiu  force  of  attraction  which  exists  between  an 
eloctioraagnet  ami  it#  armature  to  supply  the  necessary 
furce  to  atop  the  train.  To  begin  at  the  Ireginiiing, 
all  our  readers  are  well  aware  of  the  |K>wer  of 
ail  ordinary  hnroeshoe  magnet  to  attract  its  arma- 
ture. It  is  of  course  made  of  Rt^el,  and  is  a  perma- 
nent magnet.  The  same  result  may,  however,  be  obtained 
by  means  of  a  hurseshoo  magnet  made  of  Roft  iron  of  many 
tiirna  of  wire  >h!  wound  around  ita  limbs  in  op)>osite  direc- 
tions so  that  one  of  these  coIIh  ur  bobbins  is  wound  in  a 
right-handed  direction,  white  the  other  is  wound  in  a  left- 
handed  diruutiori,  and  Lhuri  pulsing  a  current  of  electricity 
from  a  Imtterj'  dynamo  or  other  woUknown  source  round 
the  coils.  Ily  this  moann  a  much  more  jmwerful  nutfpiet 
can  be  obtained  than  any  peimancnb  one  made  of  steel, 
the  only  limit  being  the  siso  of  the  wire  used  for  carrying 
the  current  and  the  saturation  of  the  wrought  or  cast-iron 
core.  The  force  with  which  the  magnet  attracts  its  arma- 
ture varies  inversely  as  the  square  nf  the  distance  between 
the  two,  The  close  uroximity  in  which  the  armature  needs 
to  be  to  the  \m\v»  of  the  magnet  haa  always  interfered 
greatly  with  the  extended  use  of  such  appliances  in 
mechanical  and  engineering  work,  for  in  almost  all  caeOfl  it 
is  necessary  to  lu^o  a  system  of  level's  of  the  third 
order  ao  aa  to  inci'ease  the  stroke  to  a  iiBefnl  length, 
thus  obtaining  only  a  fractimi  of  the  pull  of  the  magneL 
This  last  objection  does  not  aj)uty  to  the  brake  in  tjueation, 
for  so  lung  as  it  remains  just  clear  of  the  wheel  when  not 
in  use  that  is  all  that  is  required. 

It  is  conatructed  as  follows:  A  motftl  ring  of  channel 
section,  either  nude  of  cast  or  wrought  iron,  la  filled  with 
a  coil  of  wire  which  is  wound  into  the  hollow  (Kirt  of  the 
channel  just  as  a  sailor  coils  a 
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position  fcwo  lacing  rings  are  vcrewed  on  tha  edges  of  this 
cfaaanel  of  sucti  a  widt^  as  to  overlap  its  inner  ixiges  and 

Krtially  cover  tbe  coiLi  u(  wire.  Ijut  so  a«  U>  leuvc  a.  epaco 
lwG«n  the  two  rings,  which  thus  form  the  two  anntilar 
|>ol«a  of  the  «lectrom»gnet.' 

Tbis  ch&.nnel  in>n  with  coils  and  ficing  ringa,  which 
togettiei*  vomposo  tho  lirako,  is  suitably  fixed  iiuoii 
the  axle  of  the  railway  carriage  or  waggon  etttier 
•0  that  its  ringa  touch  the  inner  face  of  the  carriage 
whe«l  or  ao  that  tlidy  touch  its  outer  fiuse.  As  a 
matter  of  fact,  u  flat  ring  of  ttTought  iron  ie  Bied  to  tho 
face  of  tho  wheel,  bo  aa  to  In;  renewable  when  worn  out, 
and  is  made  of  rather  smaller  external  diameter  than  the 
inside  of  the  tyre  and  can  be  bolted  lo  the  sixikcs.  Tho 
bi'n.ke  ititelf  is  Itxed  eo  as  bo  be  free  to  move  in  the  direc- 
tion of  the  length  of  the  axle  for  a  short  distance.  When 
a  current  is  caused  to  pass  round  the  coils  of  tho  brake, 
the  outer  edge  of  the  channel,  and  with  it  the  ring  fixod 
to  it,  iMjcomes,  lot  iis  say,  a  north  pole,  while  the  inner 
MigO  with  its  ring  becomes  a  south  pole.  A  strong  attrac- 
tion is  act  np  between  the  tace  of  iho  wheel  and  the  brake- 
rings,  and  as  the  wheel  cannot  move,  tho  brake  itself  is 
drawn  tightly  against  it,  causing  enormous  friction,  which 
being  spread  over  a  large  area  does  not  cause  undue  heat- 
ing; tJie  brake  itself  is,  of  cotirev,  prevented  from  revolv- 
ing by  fliiilahlc  tic-rods.  We  shall  give,  in  a  future  issuo, 
the  rostiltfi  of  tests  made  with  this  new  brake,  which  will 
be  accompanied  by  detail  drawings.  The  brake  itself  is 
now  being  fitteil  to  trains  by  Mr.  I.  A.  Timmis,  of  2,  Great 
Otorgo-atreet,  Wcatminstcr,  S.W. 


STORAGE    BATTERIES.' 


Mr.  President  and  Oeutlemen :  I  have  been  invited  to 
aildress  you  on  the  tiubjecb  of  elecLi-ic  traction  by  storage 
Iki  iteries. 

It  has  been  customary  for  speakers  on  storage  batteries 
to  hogiD  their  discourse  by  apologising  for  their  subjocb. 
That  day  ha«  gone  by.  The  storage  battery  has  no  longer 
anv  apologies  to  make. 

My  parpoee,  at  first,  was  to  give  a  detailed  account  of 
the  progrees  of  stonigc  Ijattcrv  traction  by  going  back  to 
1881,  when  tho  first  storage  batlory  car  was  run,  and  fol- 
lowing up  the  history  of  improvements  from  that  timo  to 
the  presents     But  I  have  found  it  impossible  to  get  full  and 
reliatilo  data  as  to  the  work  :tccompliKhed  in   Paris,   in 
England,  or  in  this  country.     I  wrote  to  almost  aU  the 
Dompaniea  and  individuala  who  have  been   engaged  or  are 
now  engaged  in  storage  battery  traction  to  send  nie  full 
aocounta  of    their  experimonu  and  work ;  bub    I    regret 
to    say  that    only    one  responded  to  my    request^    and 
bbab  waa  Mr.  A.    tl.   Bauer,    who  gave    me  a  very   inter- 
eMing     account    of     his     exiteriments  with    his     stonige 
battery  car    in    Baltimore    in    188.^86.     The  published 
accotmt«  of  the    opumlion    luid   experiments  of    storage 
battery  cars  in  Europe  are  so  obviously  inaccurate  as  to 
be  unworthy  of  reproiluction.     There    ia    one  exception, 
however,   to    thi^,    and  that    is    the  account    given    by 
tlie  JuT)'  of  (-'ummissiuncra  at  the  Antwerp  Exhibition   of 
1880  on  the  work  of   the  storage  battery  cars  exhibited 
there ;  but  as  you  are  all  more  or  les3  familiar  with  thii 
report  I  will  make  no  further  rafcrence  to  it.     I  am.  there- 
fore, compelled  to  confine  my  remarks  to  my  own  observa- 
tion ol  storage  battery  traction.    I  will  not  weary  you  with 
tbreadbare  information.       1  once  heard   a  judge  tell   a 
l(M]uacioiia  lawyer  that  he  mu.st  assume  the  court  knew 
jcryfiuf  bw.     [  will  assume  that  you   have  a  [ireLty   general 
ticqiuuntatice  with  bho  storage  battery  in  lighting  and  in 
traction;    but  there  may  be  some  features,  chiefly  com- 
mercial, that  have  nob  come  under  your  observation.     My 
olwierTations  cover  a  period  of  over  three  years,  during 
which  timo  tho  cam|any  with  which  I  am  asDOciated  haa 
directed  its    talents    and    energy    to   the  development  of 
KtotHge  battery  traction.     You  all,  no  doubt,  appreciate  the 
ditttoulty  of  the  task^nul  alt^nc  diHicultios  inhortnib  in  the 
Aystem  itMlf,  bub  diiEcultics  arising  from  tho  scepticism 

*Mj.  BrackuQN  aildrem,  on  Stoi»rt«  IJsltury  Tractiou,  Iwfar*  Uis 
Nabio<nal  Electric  Livlit  AnocUtioLi,  Jelirertd  al  Niunn  FalU, 
Aii«ut  7vh,  1889. 


Kiid  lack  of  BymiKitliy,  I  regret  to  say,  of  a  very  large 
majority  of  the  electric  community.  We  all  know  how 
much  ecepticieni  on  tho  pajt  of  street  railway  men  has  ha<l 
to  be  overcome  in  eloctnc  traction  of  every  kind.  It  has 
taken  a  great  deal  of  hard  work — of  miuiionnry  work- — on 
the  part  of  electrical  engineer*  and  inventors  to  bring  about 
present  rcmlt«.  But  this  is  not  to  bo  wondcied  at.  for 
there  is  nothintt  harder  to  accomplish  than  to  Kuportode  an 
old  and  welt-esCablished  system.  The  horse  car  had  plodded 
along  and  gathered  strength  and  infltioncc  just  aa  it  had 
gatfaciMid  far(.'«-  That  influence  was  widespread  and 
almost  alU[M)rvadiiig,  for  there  is  hardly  a  towii  on  this 
great  continent  that  has  not  its  horse  car  lino.  The  horse- 
car  aystom  lina  been  spi'uading  for  about  AO  years,  and 
when  it  came  to  be  in  full  and  umlisputed  pnsiHeAsion  of  the 
field,  can  it  be  won<lered  that  those  men  who  had  the 
hardibowl  U)  attempt  tn  siiiiersoile  it  shu'itd  Iw  regarded 
with  more  or  less  susuiciun,  should  be  lookeil  uiton  ss  |>rc- 
tenders,  especially  wnen  you  consider  that  tne  method 
which  they  propose  to  employ  waa  electricity,  that  dark 
and  my.steriotts  science  iis  imuiy  people  even  now  regard  it. 
Now,  the  first  experiments  made  with  electric  cars  were 
calculated  bo  increuso  tbis  susuicion  and  bo  throw  dis- 
fa.vour  on  electric  traction,  for  it  w  a  characterJHtic  of  inven- 
tors to  be  80  far  carried  away  by  their  ontbusiosm  as  to 
cuEumit  great  indiscretions  in  carrj'ing  on  cxporiment-s  in 
public  which  really  should  bo  conducted  in  private.  It 
was  on  this  account  that  the  early  experiments  of  Daft 
in  1KS3,  and  of  other  well-known  electric  engincurs  in 
succeeding  years,  while  they  cruatuil  wonder,  did  not  beget 
confidvneu.  I  may  say  without  any  invidiousneas  that  two 
years  ago  there  was  not  a  single  electric  car  run  in  this 
country  that  proved  anything  more  than  poisibilitios. 

There  wore  probably  two  dozen  cars  lieing  run  at  that 
time  by  the  overhead  wire  system,  but  so  unsatisfactorily 
that  people  who  wont  to  see  them  came  away  shaking 
their  beads  with  distnut.  Now  all  ihis  distruab  has  dis- 
appearod,  and  electric  tmction  has  grown  so  fast  that 
bo^ay  there  aro  no  lass  than  lOO  atreet  car  lines  in  this 
country  that  are  either  ruimiiig  their  cars  by  electricity,  or 
are  in  the  course  of  introducing  the  system.  Electric  trac- 
tion has  beyond  all  doubt  come  to  stay  ;  as  the  French  bi>', 
it  has  arrived.  But  tho  large  cittoa  are  threatened  with 
the  cable.  The  storage  battery  proposes,  however,  to 
challenge  its  supremacy. 

Tlioro   ia  a  very  gcnural  jKcpuUr  miBconcoption  of  the 
nature  of  the  sbonLge  battery.     1  aup[mse  that  at  least  90 
per  cent,  of  the  public  have  an  idea  the  storage  battorios 
are  nothing  but  buckets  full  of  electricity.    Wu  rood  in  the 
newspiipoiH   from    time   to  time   of   storage  battery  cirs 
carrying  "  tin  tanks"  tilled  with  electricity.     There  can  h« 
no  greater  miMoneeption   of  the   natiure  of   tho  storugo 
i>abt«ry.     The  clearest  idea  I  can  give  you  of  the  energy 
contained  in  a  norage  battery  is  to  oompure  it  with  a  lump 
of  coal.    The  source  erf  energj*  in  a  battery  is  identical  with 
that  contained  in  coaL     It  is  merely  energy  locked  up  in  a 
number  of  substances,  principally  tne  mebhods  which  when 
set  free  in  a  certain  manner  manifests  itself  in  u  certain 
phenomena  we  call  an  electric  curreot     The  metal  almost 
universally  usod  Jn  the  storage  battery  is  lead  in  its  various 
forms.     In  thisi  lead  in  contained  Utcnt  energy,  the  same  ae 
in  (;nal,  and  if  wecnmmro  bheamount  of  wi^rkaccomplithed 
by  the  energy  from  eithor  source  in  foot  iiounds,  we  will 
find  it  bo  be  exactly  equal  in  both  cases.     Xow,  the  general 
principles  involvecf  in  a  storage  battery  are  very  sirapla,^ 
When   wo  charge  a    babterj'   from   a  dynamo  or  otnc 
external  source  of  electJ'icity   wo  are   manufacturing  1g 
and  when  we  discharge  a  battery  tbrough  an  electric  motor' 
or  series  of  himps,  we  are  simply  burning  lead.     But  there 
is  this  difference  between  the  action  of  coal  and  lead,  bhab 
wberea»  coal  apparently  disappears  when  burnt,  the  IsadJ 
does  not,  but  is  converted  into  sulphate  of  lead  to  be  oon>] 
verted  back  to  metallic  lead  again  by  a  reversal  of  thfli 
current ;  ao  that  the  storage  batuiry  is  ulteraabelv  biirniitgj 
and  reducing  tend  bo  and  from  one  of  its  salts.     Tnis  is  why ' 
the  storage  oactery  lasts,  and  does  uot  disappear  in  the 
oxtracbion  of  tho  onerg>-  as  coal  apparently  does.     In  fact^ 
the  storage  butter)'  is  an  ideal  i1ln.itration  of  the  cotuecv«p] 
tion  of  force  and  the  iiidc«tr»iclihU\t^  t4^  woSXas. 
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Ucal  utd  comiaerci&I  form  by  the  eritenTnenta  of  plate  in 
1859,  Kientists  ioneaw  for  it  a  grmt  future,  ftHil  wh«ii  eor 
poratifjiia  were  formed  Ia.tor  on  to  exploit  and  iiitroduco  tho 
storage  lutUiry,  llie  people  of  Eiirapo,  intliienceil  hy  wlitit 
mifilit  hav©  been  eoiuidcrod  the  extravagant  [uuixe**  of  Sir 
William  Thoiaaun  ariJ  other  vvell-kiiowii  scieiitiBtit,  jiut  an 
enormous  amount  of  C4pit«l  int«  atorago  battei-y  eritcr- 
prisea.  Aluioat  ull  of  Uioac  onteq>rise-i,  however,  iiroved 
to  be  couinierciiil  failures  ;  Rrgt,  becuiuo  the  expUiitors  wero 
ahead  of  ihoir  time  ;  and  secondly,  bccauiic  tho  i>ublic  woto 
le<l  to  t;x|>«ct  more  tbuii  tbu  Htom^c  iKittei^,  iii  its  then 
crude  form,  would  tia 

There  urobuhly  buve  been  tew  thinj-g  more  dtfScalt  to 
jiccomplish  than  to  biiii^c  the  ston^^c  bn-ttcry  to  its  preaoiit 
stage  of  commerciiil  vahio.  Notwithstanding  all  that  had 
bciin  vrritteri  about  itfi  nature  and  chiimctcn«tics,  its  troat- 
mciit,  both  in  itA  nianufactiirfi  and  ubc,  hus,  until  vory 
recently,  boon  ^lurely  oin|Mrieiil.  Thut  stign,  fortnnatnly, 
b»t  been  |>iu«8ei1  ;  so  that,  with  inlellif^ont  mro,  the  Rt«nij»e 
bitt*ry  to-dny  Ja  not  only  ;i  valu;il(l«  a<ljuuct  in  linhtinf-i 
but  is  Iwciiming  a  very  prominent  fuctor  in  tnicticni. 

The  aiivantages  ol  stoi-uge  battery  traction,  nKanmin;^ 
that  it  i*  pnutical  iiiid  economical,  a.ro  too  obvioue  foi'  mo 
to  occn|>y  yaar  time  in  im-ouiitin^.  The  ohBtnclcfi  in  the 
way  nf  micnCfw  of  the  nynlcm  are  largely,  if  not  wholly, 
overcome.  Tho  chief  of  tbune  was  the  hatuUing  of  the 
batteries,  That  was  the  luoet  diflicult  and  the  lust  ulistiiclo 
to  be  overcome  by  i».  Two  im|»rovemcnts  removed  tfaeso 
difficulties.  First,  tho  firrihif  ««inri-(..r  which  enabloH  ub  to 
couple  up  or  remove  cella  with  gi'eat  rapidity ;  aiid,»oeon(.ny, 
bbo  battery  rack,  ocinipyiuf;  a  llctor  »]Mce  of  24ft.  by  "ft.  un 
each  hide  of  the  car,  wherein  we  can  store  a  auHicioiit  niinibor 
of  biittcriea  to  nni  from  10  to  20  cars  accordina  to  its 
location.  This  rack  roproi^entA  aliill  room  for  I')0  hontea, 
or,  sity.  ti.OOO  rtijuare  feel,  I  reiptitl  this  rack  ati  the  greater^t 
impravement  hithort^i  nuulu  in  storage  battery  traction. 
By  its  aid,  wo  romovo  the  batl<iried  from  a  c>ir  and  replace 
them  by  anotiier  set  in  from  two  or  three  minuU-s.  Indeed, 
our  cars  on  Madi«oii-avouue — niid  I  may  say  here,  that  wb 
begin  today  to  run  ten  in  daily  service  havo  to  leave  the 
atatiou  on  six  minutos  hcjulnay.  In  the  aflernouri  trijii^ 
there  is  Init  six  inimitea  interval  bHlween  their  arrival  ami 
departni-e,  and  they  all  receive  thoir  batteri**  from  the 
aame  rack.  When  the  car  ontorfi  this  i-ack  its  pttnels  are 
dropped  (luwn  on  cither  nitle,  am]  thus  form  bridueH,  uvor 
which  the  bsitlorics  are  withdmwn  fmnj  and  re[jlac*d  in 
the  car.  While  this  chuup;  is  boinj;  made  a,  competent 
person  iiiojiecla  tho  repilators  of  tlie  cjir ;  the  motors, 
gearing,  and  connections  ate  only  insjioutud  oticu  a  day,  and 
that  at  the  end  of  the  davR  work.  Von  will  thus  perceive 
that  the  grcul  bugbeur  ol  how  to  store  tho  hattQE-ios  is  no 
longer  an  element  in  stor^e  tiattery  traction. 

From  my  ofcecrvatioii  of  our  recent  woik  on  Fourth  and 
Madison-avenue^  now  that  w«  arc  nuininf;  a  number  of 
cars,  and  under  very  unfavourable  onnditionx  as  to  Klation 
room  and  the  like,  [  am  led  to  bcliove  Ibat  the  etora^o 
battery  car  is  u  free,  if  not  freer,  from  iiccidoiit  aa  cars 
that  are  nin  by  the  overhead  system.  The  motiti's  are,  I 
think,  snbJBct^^d  to  less  trying  conditions,  owing  tu  the  fact 
that  tho  K.M.F.  is  always  utiifwm.  The  batteries  never 
give  out  on  the  trip.  Iti  is  iinjiuKaiblo  for  them  to  do  so,  aH 
they  leave  the  station  with  SS  ch-j).  hours  stored  in  them, 
and  do  not  conniDae  quite  12  in  the  round  trip  of  13  milos. 
We  hive  nevoi-  ahoitr circuited  the  buttery  in  sorvice. 
Whftii  the  current  requited  oxceods  1 50  am[ierea 
the  battery  is  automatically  cut  out.  AVhon  we 
used  rigid  connectors  wc  IreriHetjlly  had  ditlicidty 
with  their  hreakirs.  and  the  ilexiblo  connector  ha*, 
until  recently,  given  us  some  trouble  from  time  to 
time  by  jumpin;;  out  of  poeitiou  while  the  oar  ia  in  aervice  ; 
but  with  our  recent  iniprovomonls  disconnection  of  the 
batteries  while  the  caj*  is  in  service  i%  now  rendorod  almost 
impnsgible.  ¥ov  several  months  p-'ist  wo  huve  had  abso- 
lutely no  trouble  from  our  regulator.  In  any  event  there 
are  two  on  the  car,  so  that  i(  one  should  fail  the  car  may 
be  ojwrated  from  the  other  end.  You  will  thm  {loruoivc 
that  the  likelihood  of  act-idenle  or  hi'o»kduwns  ia  reduced 
hb.  t'Oa  Biinimum.  Our  fij-st  standurd  car  hua  run  in  three 
^ntba  over  6.000  milm  imti  aurietl  over  «0,000  iwsson- 
ia  ver  baring  mietod  but  ouehaii  a  irip  in  that  time, 


or 
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and  that  aroee  from  a  bent  asle.  It  baa  never  bad 
accident  or  stojniage  of  any  kind  while  in  service.  Do  not 
be  sceptical  at  the  assertion  when  1  tell  you  that  we  have 
never  Apent  a  dollar  un  that  car  in  the  way  of  repairs  or 
altcnitionji. 

At  ibis  staj^e  you  will  iiaturally  ask,  how  about  the  ti 
of  the  battery  J  I  answer  that,  from  our  observation, 
have  nothing  to  fear  on  that  score.  We  only  aak  a  life 
six  months  from  tho  positive  plates ;  wo  know  that  they 
will  last  very  much  longer  than  that.  The  chief  roaaons 
why  the  short-livedness  of  a  stonige  bnttery  ban  been  so 
much  talked  about  and  feai'cd  is  that  it  has,  until  recently, 
cost  40  much  lo  manufacture  the  battery.  Now,  tho  Diatorial 
for  your  battery  you  have  lo  buy.  in  a  yreat  meaBure,  but 
once,  fortheruHsunthatthediacardedlKittcrycanhemacleover 
new.  The  raw  material  in  two  sut£  of  battery,  capable  of 
rtinnin"  a.  cnr  I'JO  milee  a  day,  cost,  oxcluaive  of  tho 
contuinin^  jiUH,  aliout  dOOilols.  Have  you  machinery  ani 
devices  i'ui)iii>4ite  for  manufacturing  this  r.iw  materi 
cheaply  into  a  birtterj*  'i  If  you  have,  you  nood  have 
nrithiog  to  fear  on  the  8coie  of  economy.  It  will  coet 
4,000doU.  tu  piiiThaxe  omHif^li  hoi^en  to  run  a  lltft.  cw  120 
miles  a  duy.  It  will  criKt  alwnt  L.'iOOdoU.  to  (iiirch 
miotii^h  hatter)-  to  do  that  wni'ti.  The  haltories  caii 
muintaiiiod  fo]  about  one-half  what  it  C08t«  to  maintain 
hoisCK,  and  by  miiintaining  1  meiui  replacement  ax  well 
fcc<l.  This  I  know  for  a  fact.  Can  we,  theu,  have  an 
further  doubt  as  to  the  relative  economy  of  sloraj;;e  battery 
traction  I 

Oiu-caison  the  Madison  and    Fourth-avenue  line 
I  c.h.p.  hour  per  mile.     Tho  rnad  has  mme  long  gradion' 
1'hii  grade  at  ('entre-stroot  is  over  4|  [>er  cuiiL  and  000: 
in  length. 

Tho  cost  of  motive  power  for  a  car-day  of  75  milos 
estimate  ut  Sdok  10c.,  as  again-tt   Tdola.    50c.   for  horaoe^ 
Five  dollars  for  7S  miles  ought  to  cover  tho  coBt  in  wintee^ 
Hy  motive  power  we  mean  the  cost  of  energy  at  two  eenW 
per  hurnc-ixtwer  hour,  and  700itols.  per  annum  for  mainta' 
iLince  of  batteries  and  motors.     To   those  who  may  think 
that  two  cents  [ler  hoi^^e. power  hour  i*  a  low  estimate, 
wuidd    say   that   |»owcr   n<is  been   otTcrC'i    to  us    in   N 
Yolk,    to    Ik!    delivered    to    us    at    our  station,    at 
price   above    named.       In    tfjwns   outiido   of    Now    Vorl 
offers    have    boon    made    to     supply    cuii'ttnt  at    lower 
figuroa.     'I'he    more    level    tho    road,    tho   choaiicr,   obvi 
ously,   will  bo  the  cost  of  motive  power.     This   is   m< 
particuUrly  true  uf  the  vtoi-age  battery,  which, in  excOssiV' 
ntoep  and   long  grados,   becomes    heated.      Tho  cbcmi 
energy  instead  of  oxhiliiting  itself  in  the  form  of  electrii 
vnerg}-,  exhibits  itself  in  the  form  of  heat,  with  eons0(]uei 
injury  to  the  battery.     Our  cars  will  ascend   very  ff 
gra<le.s ;  but  we  do  not  deem  it    economical  to  ittem 
gradeii  of  more  than  6  jier  cent.,  and  they  must  be  short 
that  rate.     But  there  arc  few  roods  that  offer  mote 
steeper  gmdea  than  the  road  wo  are  now  ofierating  on 
New  York.     Kach  car  ha»  two  set*  of  Imttory.     A  sot 
<>iwil3*  charged  in  nbout  two  thirds  of  the  time  tho  other 
in  service.     Nu  time  is  lost  in  charging,  as  tho  battery 
automatically  lint  in  circuit  with  the  dynamo  as  soon  aa 
is  withdrawn  fi-orn  tho  ear.     Now  that  we  have  a  compi 
group  of  cars  in  service  in  Now  York,  and   hoiic  to  folio' 
those  by  unothor  10,  wo  will  all   know  more  about  sto 
batt«ry  traction  at  our  next  annual  meeting. 
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OVERHEAD  WIRES. 


Tho  follotving  regulations  for  the  (iroiection  of  the  publj 
safety,  and  of  the  electric  lines  and  works  of  the  I'ui 
maater-Oeneral,  and  of  othei-  electric  lines  and  works,  pr 
scribed  by  tho  Hoard  of  Tvada  under  tho  provisions  of 
Elftclric  Lighting  Act,  ll<38,  have  jiut  been  issuwl  : 

111  those  roguktiona  the  words,  terms,  and  ex|>ressi(»naj 
which  by  the  tilcctric  liighling  Acts.  1882  ami  1SB8,I1K 
ings  are  auigned,  shall  have  tho  same  resjKicttve  mcaniv 
provided  that  in  these  rogiilations — 

"  Energy  "  means  electrical  onerg}',   and  fur   thu 
noses  of  tho  Electric  JJghting  Act,  1^6,  and  thew  -_, 
Utiona,  o\Q<;lnve\  tnor^  tiWU  be  deemed  to  be  an  aj^en 


Uie  moftning  of  lb«  word  electricity  aa  defined  in 
the  Electric  Lighting  Act,  1882. 

"  Conductor  '  me«n«  »n  oteclric  wire  or  liiw  xwed  for  the 
aupply  of  enerw. 

"Aerial  couJuctor  "  means  a  conductor  which  is  placed 
above  ground  and  in  the  oijen  air. 

"  Ixiw-preasuw  conductor  "  means  a  conductor  in  which 
the  diflennoe  of  electric  poUintial  either  Iwtwocn  that  con- 
ductor and  aurih,  or  l>etweeii  tliB.t  conductor  or  any  part 
theroof  and  any  other  conductor  on  tho  same  polca  or 
■Upportfl  docft  not  c'xcocfl  300  volts,  if  the  Bii[ii>ly  be  on  the 
conumiouK-ciirrent -lyatotn,  or  Uio  etjiiMitleiit  of  l.°iO  volts 
if  on  the  alteniatinji^-currcnt  eystem.  A  ditToronco  of 
IfOtcntial  on  the  altoniutang-ciinotit  Hystem  ahall  Ho  decmod 
to  be  tho  equivalent  of  a  difference  of  jjoteiitial  on  the  con- 
tinuous-current syatem,  when  it  produces  nn  o'gual  heating 
effect  if  applied  to  the  ondo  of  »  thin  atrotchcd  wire  or 
cwbon  &lainenL 

"  High-prM8Tire  conductor  "  incanR  a  conductor  in  which 
the  diiferenee  of  electric  [totential  oa  above  described  is 
glMterthnn  thftt  of  a  l(>tv-|irc.ssui'c  cciiiductnr. 

RJMLT^TIONS. 

1.  An  aerial  conductor  in  any  street  shall  not  in  any 
part  theroof  be  at  a  Iorh  height  from  the  fji-ound  than  20ft, 
or  where  it  crosseti  a  Htrcct,  30ft.  or  within  6ft.  of  any 
buJldioK  or  erection  other  than  a  supfKirt  for  tho  cond  iictor, 
except  whore  brought  into  a  building  for  tho  }iur|K)!(0  of 
supply. 

2.  £very  aeml  conductor  shuU  be  uttuchcd  bu  siipjtorti 
at  intervals  not  exceeding  300ft.  where  the  directinn  of 
the  oondnetor  ta  straight,  or  l-lOft.  where  thia  dii-ection  is 
curved,  or  wlierc  thu  conductor  makuit  u  horisunUl  iHiylc 
at  the  (nitib  of  supiiort. 

3.  Kvcrj-  «ii{4)ort  of  aen;d  oondnctnra  shall  Ixi  nf  u 
durable  material,  luid  proiicrly  stayed  iigaiiisb  forcuaduc  to 
wind  preeanru,  chiinge  of  diraction  of  tho  conductors,  or 
unequal  len|;lh£  of  sjian,  and  tho  conductorB  and  KUspend- 
ing  wires  (if  any)  miikt  b«  socui'oly  attAt:hed  to  iiiHululorit 
fixed  to  the  (siipiiotts.  The  fact4)r  of  eufety  for  tho  hue- 
iwndcd  wii-es  shkll  be  at  leaiit  six,  and  for  all  other  [urta 
of  the  iiti'uctiire  at  least  II',  taking  the  maxiiuum  poMiblc 
wind  prossiireMt  OOIb.  per  Miuare  foot  No  addi'ion  need 
bo  nude  for  a  poseibla  accumulation  of  »imw. 

4.  Every  support,  if  of  nota),  nbull  he  efficiently  con- 
nected to  earth,  and  if  of  wood  or  other  uoii  conducting 
material,  Bhall  Uc  protected  from  lightning  by  a  li^htnin^* 
conductor  fastened  to  the  HUppmt  along  ita  Bntiit!  length, 
and  projecting  above  the  auppijrt  to  it  height  of  at  least 
6in.,  Huch  lightiiiRgconductor  being  oflicienlly  connected  to 
eartb. 

A  mjiport  shall  bo  efficiently  connected  to  earth  when  it 
i«  connected  to  raetiillic  mains  foi'  wal«r  supply  ontflido  of 
buildings,  or,  where  the»e  arc  not  available,  to  a  mass  of 
metai  bsHng  a  total  surface  of  at  to:ui!t  four  Hcpiare  feet, 
buried  to  a  dejith  of  at  least  3ft  in  moist  earth,  provided 
that  in  cither  ca.<ie  the  connecting  conductor  muat  poeseas  a 
mechanical  strength,  and  ofTor  a  jMssage  to  electrical  di»- 
char]g6s  equal  to  that  of  a  strand  of  eeven  No.  16  galvani»ed 
iron  wires. 

6.  Every  aerial  conductor  iihall  be  protected  by  efHcienb 
lightning  [irotoctors  of  pattern  upproved  by  the  Board  of 
Trade. 

8.  Where  any  conductor  crosses  a  sbroot,  the  angle 
between  such  conductor  and  the  direction  of  the  street  at 
the  place  of  such  cixx-uin^  nhall  not  be  tow  than  60dcg.,aRd 
(bo  spans  sh  lII  bu  m  short  as  [Hissiblu. 

7.  Where  any  aerial  conductor  is  erected  so  as  to  cross 
any  other  aetial  conductor  or  any  suspended  wire  used  for 
porpoece  other  than  the  supply  of  enei'gy,  precautions 
•ball  be  taken  by  tho  owners  of  such  ci-ossing  conductor 
against  the  i>oesii>ility  of  that  conductor  coming  into  con- 
tact with  the  other  conductor  or  mio,  or  of  such  other 
eooductor  or  wire  coining  into  contact  with  such  cTOseing 
eooductor  by  hreah^ige  or  olborwieG, 

8.  The  maxiraum  working  cnn'Ont  in  any  Hcrial  conduc- 
tor shall  not  bo  sufficient  to  raise  the  tempemture  of  tho 
conductor  in  any  inrt  io  such  an  extent  a.i  lo  materially 
alter  the  phy«ioal  condition  or  specific  rcsistaDoe  of  the 
infulating  covering,  if  any,  or  in  any  ca»e  to  raise  sach 


tomperaturo  to  a  ^eaber  extent  than  DOdeg.  of  Fahrenheit's 
thermometer,  and  efficient  automatic  moans  shall  Ite  pro- 
vidud  which  will  render  it  im|K)S3ilj1e  for  this  mjtximum 
working  current  to  be  by  any  acciilenb  exceeded  to  the  extent 
of  25  i>er  centum,  even  for  short  intervals  of  time ;  and  s)io- 
cial  care  shall  be  taken  that  the  cross  sectional  area  and 
conductivity  at  joints  is  atifhcient  to  avoid  local  beating, 
and  that  the  joints  ure  [Motcctod  against  corrosion. 

9.  Every  hie;h-prea3uro  aerial  conductor  must  be  continu- 
ously insulated  with  a  durable  and  efficient  nnaterial,  to  be 
approved  by  the  Board  of  Tridc,  to  a  thickness  of  not  less 
than  one-tenth  \MTt  of  an  inch,  and  in  cases  where  tho  ox- 
Irenio  dilfcrancc  of  potential  in  tho  circuit  exceeds  ti.OOO 
volts,  the  thickness  of  insulation  nniat  not  be  les8  in  inches 
or  [uirttt  of  nn  inch  than  the  niimbor  obtained  by 
dividing  the  number  expressing  tho  volte  by  20,000. 
This  insulation  must  be  further  efficiently  protected  on  the 
outaido  agninal  injury  or  removal  by  abramon.  If  this 
protection  be  wholly  or  |>ai-UymeUllio  it  must  be  efficiently 
cunnectot]  to  earth,  sn,  hnwcvcr,  iis  not  to  cause  undue 
ilinLuilKtnce  to  other  electric  lines  or  works  by  electrostatic 
irnlnction  or  otherwise. 

10.  Tho  material  used  for  insuluting  uny  high-uru.9aiiTe 
iicrial  conductor  must  bo  such  as  will  not  be  liahTe  to 
injurious  cltanf^o  of  physical  stnictiii'e  or  condition  whoD 
cxpo.scd  tu  uuy  Lviupumturo  bvttveon  iholimitsuf  lOdu;;.  F. 
.lud  tnChlug.  b\,  or  to  contact  with  the  uixlinary  almospbcro 
of  towns  or  manufacturing  diatiicts. 

11.  The  insulation  i-wietince  of  any  circuit  UBinx  high- 
proiuuru  aerial  cunductoi-s,  including  all  devices  for  pro- 
ducing, consuming,  or  measuring  energy,  connected  to  such 
circuit,  shall  he  such  that  should  any  part  of  the  circuit  be 
put  to  utirtli,  Lhc  loakago  cuitomI  nhall  nut  exceed  /,th  of 
an  :im]H)re  in  the  case  of  coTHinuou'*  current.'*,  or  ,'^tb  of 
an  anijwre  in  the  chho  of  iillcrniitirig  currents.  Kvory  unch 
current  containing  high  pi'easuru  conductors  shall  lie  titled 
with  an  indiciiting  device,  which  shall  continuoui^l)'  indicato 
if  the  insulation  resisUmcu  of  either  cundiiclor  fall  bolow 
the  coiidittoiie  required  by  this  regulation. 

1'2.  Every  itorial  higb -presFtute  coiiducUn-  shall  be  efli 
ciently  suspended  by  means  of  uon-metallic  lig:iments  to 
EU8[)ending  wiroi,  so  that  the  weight  of  the  conductor  does 
not  produce  in  ib  aiiv  seitsihte  stress  in  the  direction  of  its 
length,  and  the  insulated  condnctorit  and  siiH|>ending  wires, 
whore  attached  to  siipiwrts,  shidl  bo  in  contact  only 
with  material  of  highlv  insulating  quality,  and  shall  be  so 
attu-heil  find  jjnardctl,  that  in  ca.se  they  break  away  it 
sliiill  not  be  jKintihlo  for  thorn  to  full  away  clear  of  tho 
support. 

1.1.  tn  the  case  of  aerial  conductors  carrying  alternating 
currents,  the  two  conductors  constituting  tno  line  uno 
return  for  any  circuit  shall  he  nin  parallel  with  each 
other,  and  at  a  distance  apoi't  not  cxceeoing  ISin. 

II.  The  owner  of  ovary  aerial  conductor  shall  be 
rosponiiihifl  for  tho  efficiency  of  every  support  to  which 
tuch  conductor  is  att.v.'hcd,  and  every  support  shall  bo 
efficiently  marked  with  such  mark  indicating  the  owner- 
ship of  the  con<luctor  as  the  Board  of  Trade  shall  approve. 

1.5,  Kvery  aerial  conductor,  including  its  supports,  and 
all  the  slnictural  [nrtH  and  cItR'tricaliipptiancOs  and  devices 
belonging  to  or  connected  with  such  conductor,  shall  be 
duly  and  officiently  3U|ierviEod  and  maintained  by  or  on 
Iftihalf  of  the  owners  as  regards  both  electrical  and 
mochuniciil  conditions. 

1  fi.  An  aerial  conductor  shall  not  be  permitted  to  remain 
erected  after  it  has  ceased  to  be  used  for  the  supply  of 
energy,  unices  the  owners  of  such  conductors  intonu  within 
a  i-easonable  lime  again  to  take  it  into  use. 

1 T,  Every  aerial  conductor  shall  be  placed  and  uaed  wilA 
due  regard  to  electric  Itnos  and  works  from  time  to  lime 
used  or  intended  to  be  used  for  the  purpose  of  telegraphic 
communication  or  the  currents  iu  such  electric  lines  and 
works,  and  every  reasonable  means  shall  be  employed  in 
the  placing  and  use  of  aerial  conductors  to  ]>rorODt 
injurious  alfection,  whether  by  induction  or  otberviu,  ta 
any  such  electric  lines  or  works  or  the  currents  therein. 

18.  (n)  A  notice  describing  every  aerial  oatiducU>r  erocted 
or  used  for  the  supply  of  energy  shall  forthwith,  uvon 
rQCci[it  of  these  rcgulat4»iiH,  be  BOtved  ivi^iw  vi\i;  Vos.vxw^a.'ws- 
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tion  in  which  such  conductor  ia  erected,  (l)  The  Postmastcr- 
Oeneriil,  uiioii  coiisidei-atioii  of  »iich  iiotioe  mid  plan,  may 
require  aucn  alteration  in  tbu  poBiUon  or  modo  of  erectiun, 
or  mode  of  u«e  of  such  conductor,  or  compliance  with  sitch 
other  coiirliliotis  as  he  msy  chink  fit.  huriiiE  r^rd  to  the 
|irot4ictii>n  of  tha  electric  liiiw  or  works  of  t^e  Po«tniaiitr«r- 
General,  and  nuy  failure  on  th*  jwirt  of  tho  body  or  pcrion 
owninK  oi'  using,  or  entitled  lo  ns©,  the  aaid  comltictor  to 
comply  with  such  leipiireinentH  shall  be  deemeil  to  he  a 
non-compliaticg  with  thesu  ro)^uktionB.  (<-)  Any  iiotfro 
reijiiired  to  )>e  served  ti{>oEi  the  Foatmaeter-Gonoral  under 
these  rejritktionH  may  he  servetl  by  I leiiig  addressed  to  him 
iitid  left  lit,  ur  tnuiKUiitlod  through,  thv  |H)st  to  tho  General 
I'oat  Office,  London,  and  any  notice  riK|mrod  to  be  served 
on  the  body  or  person  owning  or  using,  or  onUtlctl  to  use, 
any  aerinl  conductor  may  ho  tcrved  hy  being  addreHsed  to 
such  body  or  person  and  left  at,  or  tranBmitted  thronfjh  the 
[NMtt  to,  their  or  his  office,  or  last  known  place  gf  address. 


CHICAGO  CLUB. 


[Tho  following  apeech,  made  at  the  Chicago  Electrical 
CUib  by  Mr.  SUttery,  snmmarises  whnt  manv  are  think- 
ing.—En.  A'.  A'.] 

Mr.  Skttery  spoke  as  follows:  I  do  not  know  whether 
]  can  collect  my  mind  enough  to  addr«as  you  on  the  sub- 
ioct  assigned  to  me  this  evening.  However,  we  will  try. 
Kle<tricity  in  the  nineteenth  century  ia,  indeed,  a  subject 
well  qiialtlied  to  excite  tha  imagination  and  the  enthusiasm 
of  the  mo«t  iihtegmatic  advocate  of  any  branch  of  the  Mib- 
joct  And  iJion  us  most  of  ne  present,  the  liidica  smrcely 
excepted,  ara  identified  with  oloctric  appliances  of  some 
kind,  and  brought  in  dnily  contact  wilh  olcclric  productions 
of  some  character,  1  think  we  xhould  be  by  this  time 
fairly  well  charged.  Thute  should  be  some  considerable 
scope  f»r  inducul  olfucte.  That  boins  so,  I  trust  that 
tiirougb  that  inysterioas  channel  called  induction  I  may 
receive  such  int])) ration  that  I  may  Miitai>ly  respond 
to  your  olociucnt  toast.  While  dcIiborj.ting  upon  how  to 
express  myself  upon  this  occasion,  in  imagination  !   was 

JiUoed  atjinding  upon  the  monument  which  modern  electric 
iterature  has  oreclvd,  and  K^zini;  towards  thciliBlant  hoii- 
2on  over  the  landscape,  I  nuticud  a  distant  star,  alx>rc  and 
toward  the  zenith.  Upon  that  «tar  I  noticed  inscribed  a 
name  that  is  associated  with  the  Jawn  of  electric  develop- 
ment —  Michael  Fantday.  Wo  all  know  how  this 
great  phitoKophur  was  aMOciiited  with  an  e^KJch  In 
the  development  of  electric  thought  that  will  prove  an 
everlaatiitg  landmark ;  and  the  good  he  did  ia  the  world  in 
which  he  played  so  prominent  a  [lail  will  for  ever  rumaiii. 
Let  us  for  a  moment  dwell  on  a  few  of  the  grand  things 
this  philosopher  has  given  an.  Has  he  not  given  us  hiu 
thoiiKbta  u[>on  the  induction  of  dt^lric  currents,  which 
paved  the  way  to  such  brilliant  results  later  on  ?  Hax  he 
nQt  given  us  his  theory  u{>on  the  evolution  of  electricity  from 
w^DetisiD,  the  gra.ndour  ol  which  thought  it  is  impos- 
•ibio  to  overrate  ?  Has  he  not  given  us  his  theory  ujmn  the 
nature  of  electric  currents  themselves,  and  electromag- 
notic  action  ?  And  notice  bow  closely  those  thoughts  coin- 
cide with  tbe  utterances  of  our  latest  and  bti«t  men.  And 
above  ajid  beyond  all,  has  he  nut  given  us  his  theory  uf 
the  induction  of  the  cmrcnt  itself,  the  self-induction,  the 
real  bugbeai',  and  yet  the  saviour  in  disguise  of  our  modern 
tnducbomtni  electric  system  ?  In  speaking  of  Faraday  we 
must  not  forget  other  not  lees  prominent  discoverers  in  the 
great  field  of  electric  exploration.  Looking  again,  we 
inoiico H^in  in  tho  distant  hnrieon  a  sUir,  and  ii|K>n  it  we 
I  ue  inscribed  the  name  of  Artgo  as  aKnociated  with  the 
ma^etic  phenomena,  whose  thought  is  embodied  in  tho 
electric  appamturt  aow  in  use  in  every  diroclion.  Again  wo 
look,  and  SCO  this  time  our  friend  and  Faraday's  friend — 
Ampere, whoseworkisasfamiliarasB  hoiBeholdword.  Again 
wc  look  and  we  SiOe  other  eVir«,  and  conspicuous  among  them 
wo  notice  Sir  William  Thomson,  and  uUu  tho  youthful 
Silvanus  Thomjison,  and  in  our  own  country  Elihu  Thora- 
Boii.  It  is  an  asso^tion  of  names,  a  veriLible  electrical 
trinity  in  the  fi;reat  field  of  electric  invuuLiou.  While  we 
ara  spooking  of  those  ^rreat  men,  we  are  4uite  likely  to  be 


led  away  from  noticing  other  great  men.  And  in  Gon[M(^ 
tion  with  this  enumeration  we  must  not  forget  our  Edison, 
whose  practica.1  thought  and  practical  work  is  visible  wher 
ever  civiliwitinn  finds  an  entry.  And  so  on.  It  is  easy  to 
cnuiuoratc  bundru<]s  of  names  of  men  who  hare  stamped 
this  century's  work  with  tho  evidence  of  their  tnuiaecudeut 
geuiun  It  is  true,  indeed,  that  wore  it  not  for  these  inimi- 
tiblo  and  iiidefatij^bte  workers,  we  should  not  have  the 
results  we  have,  which  have  been,  jiractically,  to  give  us  a 
new  w;)rld  in  which  we  live. 

We  will  leave  this  fanciful  monument  oft  which  wc  are 
sUitiding,  and  come  down  to  Uter  times,  aiwl  in  as  cursory 
a  manner  as  possible  within  the  limits  ul  a  toast  we  will 
see  how  wo  are  profiti'd  by  tho  teachings  of  those  Ofcrij 
workers.  W'c  find  machines  and  motom  which  have  been 
brought  forth  from  the  discoveries  of  these  great  ment 
whirling  in  every  branch  of  industry  on  the  w«  of  the 
globe,  and  revolutionising  everything  they  t«nch. 

Are  not  onr  houses  illuminated  at  night  with  a  light 
rivalling  even  the  noonday  sun)  Who  can  say  what  we 
shall  have  in  the  future  ?  Look  at  the  grand  results  which 
have  followed  from  so  crude  an  appai-<ilu»  m  tho  mogetic 
needle.  And  later  on  we  shall  see  more  of  the  electric 
motor.  Has  not  our  telephone  system  been  so  per- 
fected that  all  we  have  u>  do  ia  to  reach  out  onr 
hand  and  take  down  the  teluphono  und  bring  the  far- 
away friend  near  J  It  will  not  \>c  long  before  we  can 
easily  transmit  the  likene«.i  of  our  friend  as  wo  can  a 
sound  wave  and  our  friend  at  the  other  end  will  bo  par^ 
ueptible  to  ue,  and  vice  vers/i  our  likeness  will  he  perceptible 
to  our  friend.  It  is  possible  that  within  our  time  vre  will 
see  photographic  transference.  The  improvements  in  elec- 
tricity wifl  soon  enable  us  to  achieve  that  grand  object. 
And  is  it  not  fair  to  assume  that  oven  a  thousand  miles 
will  not  be  the  limit  of  s}>eaiking  di.staiice,  and  that  shortly 
we  shall  talk  across  tho  great  Atlantic  J  And  when  this 
shall  be  accomplished,  I  believe  will  thou  bo  fidliUed  what 
has  boon  written  that  "the  lion  shall  lie  down  with  the 
iamb."  And  truly  it  would  seem  as  if  it  were  a  step  in 
that  direction  when  the  eagle  and  the  lion  shall  be  brought 
into  such  close  telephonic  association. 

Notice,  also,  to  what  an  extent  we  have  profited  since 
the  advent  of  the  storage  battery,  since  in  1833  our  friend, 
Plantc,  reduced  it  to  a  practical  basis  cnabbiig  us  to  bottle 
our  electricity  as  wc  do  our  wine,  :ind  with  as  mach  case 
and  facility  to  draw  from  either.  I  really  believe  that  we 
have  scarcely  yet  realised  the  gruindour  of  this  inventioR. 
I  think  its  grcut  utilities  arc  yet  to  come.  But  I  think  the 
least  of  tho  utilities  will  be  aerial  navigation.  I  l)elievo 
that  electricity  will  solve  the  problems  in  that  direetioo. 
I  believe  in  the  use  of  tliu  electric  motor  and  the  8tc»rage 
biitteiy,  and  heat  and  light  hs  applied  u>  aerial  navi^ 
tion. 

IJut  1  suppose  I  will  be  told,  speakJog  of  aerial  nari^ 
tion,  that  wc  have  had  ipiite  enough  of  electric  liallooauig 
in  the  m.»t,  and  that  efforts  in  that  direction  are  not 
att«ndoii  with  brilliant  results.  It  is  true  that  it  is  so.  Bat 
while  in  tho  past  we  have  used  gas  as  a  moans 
of  acquiring  the  necessary  buoyancy  wnen  rising  to  tho 
necesaarv  rtltitudo,  in  the  future  wo  can  clisitonse  with 
that,  ana  can  dispense  with  tho  necceaity  for  undue  com- 
meicial  intla.lion.  Uut.  oddly  enough,  notwithstanding  this 
vast  field  of  knowledge  is  being  brought  within  our  reach, 
according  to  tho  recent  utterances  of  mvants  wo  are  as  far 
from  an  understanding  of  electricity  and  magnetism  as 
ever.  Tho  utterances  of  Sir  William  Thomson  and  Wil- 
liam Rowland  bring  us  scarcely  nearer  the  solution  of  tho 
great  problem,  and  it  seems  wu  huvo  to  stand  aside  and  bow 
oiu*  hoadn   Ifcfoie  an  element  so   subtle,  mysterious,  and 

tiutont,  and  wu  can  but  hope.  And  in  connection  with  this 
ast  word,  I  am  reminded  of  that  beautiful  sentiment  given 
to  us  hy  Moliere,  which  I  think  is  appropriate:  "  Le  Bperaoce 
tout  puisKsut,  il  |)eut  il  sert  au  niuins  nous  em«ner  a  la  Au 
de  la  vie."  There  is  no  doubt  we  do  hope,  but  we  do 
trust  this  is  not  going  to  be  the  "hope  deferred  that 
makoth  the  heart  sick."  And  as  evidence  of  that  I  am 
further  infoiTnod  that  some  gentlemau  in  our  electric 
fr*ternity  has  been  given  a  very  happy  inspiration,  which 
brings  him  tlose  to  the  solution  of  what  oloctricity  la.  And 
I  am  informed  that  ntagiietjsm  is  approaching  its  Mlutioo, 
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And  it  in  only  rational  to  imagine  that  it  will  not  bo  long 
before  we  have  the  ronndefj-aiit  •lotiitioTi  of  the  problem* 
of  the  ago.  And  ho  cxpruucs  bims«lf  in  this  way,  speak- 
ing of  electricity.  He  raid:  " 'Water  being  a  iwiraboltc 
fluid  is  rewlilv  vonvertedinto  Rolid  maii|{ane«e  nitrate  when 
its  eo&fficiont  may  be  received  bock  in  the  reflected  ima^e 
o(  tlui  spectnim!"  Now  what  follomil  You  will  find 
th»t  the  paleozoic  elertrical  hypothesis  natiirdly  seeks  a 
vacuum,  which,  combining;  with  alculiolic  spiim!  meningitis, 
cauftM  geometrical  confusion  in  the  empyrean  of  the  demo- 
cratic elliptic.  PriniiL  (aciu,  the  Ilobolten  theory  must  be 
fl|iplied  parenthetically  an<i  hypothetically,  not  forgetting 
to  t«kc  into  conniderfttion  the  micrumctric  lulmcBfiurements, 
the  scii)i-)ncandes<;eiice  of  the  roeiiltitig  etiuation,  together 
with  itepossibie  duration.  Now  that  u  plain,  for  elfictri 
city.  The  other  gentleman  exprassed  hi[UK«lf  on  miig- 
netism.  He  said  the  solution  of  the  problum  in  that  direc- 
tion will  be  ax  highly  intureyting  iia  in  thu  othvr.  He  says  : 
"The  anticlinal  nxi*  of  the  magnetic  meridian,  us  demvii- 
8trated  by  the  differential  calaifnn,  from  a  pii.r»lliiic  angle, 
cWrly  shows  the  ditTerencc  Itotwcen  empyrean  vollawand 
the  megohmic  congloniorUe,  algobnu'oally  oxpreaaed  by  the 
equation,  CxK=V.  Hence  the  linear  length  of  wire  in 
inductive  relution  to  and  with  an  increment  of  current  in  a 
rapidly  revolving  raajis  would  waiTnnt  the  belief  that  the 
molecular,  vibratory,  atomic  diaturbarn:e  duo  to  the  abscinsB! 
and  ordinatee  of  the  inagnetic  curve  rapidly  rising  at  a 
continually  accelerating  rate,  would  have  a  tendency  toward 
tangeotial  inertia  in  connequence  of  its  Bpecific  inductive 
capacity  when  eieviited  above  the  horizontal  componente  of 
t-hc  plane  of  the  earth's  magnetism. "^ 
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TEE    CORPORATION    PROJECT    FOR    THE    ELKCTRIC 
LIGHTING  OF  T!IK  GITV. 

An  iniuort«nt  and  intereetiiig  report  a!  the  apeeial  oominitte^i 
irf  the  Ciiriinrntinii  re  electric  lighting  Iiiu  jiiat  been  iaBuod, 
'and  will  be  ui-uuiflit.  up  (cir  itincuMion  nt  tli4i  noxt  inDutiitjj'if  the 
Civic  Council.  The  repitrl  opoiu  wiUi  n  brief  utatumdiit  (if  the 
meaauTM  taken  co  obtain  the  nuaesaary  nuthurltj'  (or  thu  Cor- 
poratioQ  to  supply  electricity  fur  public  purposes  witliin  ctirtuin 
aim^ota  of  Dublin,  nml  to  Lh«  nttiUnki  tnkfin  tmby  the  Alliance 
and  Oonaumera'  Gu  Ci)iii)iiitiy  in  ■wfunmnii  In  tlio  Rint.tor.  Nest. 
there  ia  a  rerereuce  tJi  tliu  i>n]oeodin){H  ili>wn  Ui  Lliu  puniul 
(June  last)  when  Major  itlnrindin  holil.  on  behalf  of  the  Bitanl 
iol  Trade,  an  enquiry  into  the  nj> plication  of  the  gat 
|oom[miy  tur  Umvo  m  ojwti  the  atrectji  (if  tlio  city  for  the  nur- 
f  poM  u[  layttif^  down  pipeit  ami  nii-uu  for  clivtric  lighting.  MAJirr 
Itlariadin  repuited  on  June  17  tlmi  in  hii  iipiriimi  it  vinn  ni>l 
expedient  for  the  lioard  of  Trade  to  acot^e  tu  the  request,  nl  tho 
gae  comuaiiy,  and  on  June  29  the  Boaixl  re'iuested  information 
aa  to  wliuthur  th«i  Corjifintticin  pruposoil  Ui  »pply  for  powers 
Mitlioriaiiig  tliuni  t<i  nupjily  ehiuirtuity  fur  privaUi  puqKises.  TIil> 
rapljrof  UieOi>rj>onitti>n  wjia  that  lliey  did  intend  tu  *I>p'j"  nt 
onoe  for  such  powers,  and  to  do  so  by  license  rather  tJiikii  by 
prorisioaaJ  onler.  thereby  avoiding  oxpensivo  Partianientary 
procMdinaa.  All  th«  noccaaary  dociiinviitH  nru  now  liidged.  nnd 
after  the  Eipao  of  the  period  of  two  munttii  slluwwl  for  objuc- 
tiona  it  may  be  anlJoiimted.  thu  report  statea.  that  the  Ilonrd 
will  be  in  a  position  to  grant  the  required  powers.  I'nder  tho 
lioanae  mught,  it  is  pripimed  to  supply  electric  power  as  well  m 
light,     llie  re|xirt  goes  «n  : 

Acting  on  che  liiius  laid  down  in  the  ro[iort,  No.  107.  adojittid 
hy  the  Council  on  the  29t)i  October  InaL,  youi  cuRiuiittee  i)i'i>' 
IKMw  ti>  ajiply  the  system  of  illuminiLtioi)  in  the  hrnt  instAiice  in 
till)  lighting  of  Iha  streets  and  promi^os  from  N^tmin's  rjllnr  in 
Su  Steuhen'a  Oreen,  and  IhiDUKli  O^intc -atrei^,  PHrliannuiL- 
•trset,  OratUn  Bridge,  fttarj'-atrtwt,  itud  Huury  itU-dct.  E>ti- 
nnt«s  made  by  the  borough  iur\'eyor  and  Mr.  M&nvUIe  indicate 
UiAt  pDiviaion  for  10.000  tights  will  suffice  for  the  eiisliiig 
demand,  and  thai  a  capital  (if  £0^3.000  will  pn)viilct  ttin 
Wigtnet,  fauilars,  (lyiuiii»i,  and  idl  [ilnnt,  iitcludiiiff  uiidurKniitnd 
naim  of  liaa  suiUoieiit  to  meet  thu  increasinj;  demand  which 
may  be  anticipated  as  further  impiovements  are  made,  and 
•xaUnffi  pat  ant  rights  expire,  chonponing  the  supply  cf  electri* 
sltj.  This  Mlimate  your  oomiiiittm:  hare  raisad  t(i  £50,000  to 
provide  for  buildinga  and  cuntinveticiet.  but  luck  forward  to  the 
wnreiw  of  careful  ecoiiomy  in  respect  to  anjr  expenditure  in 
•onBection  with  this  subject.  Very  valuable  information  waa 
raoaived  br  your  committee  from  other  citiea  and  towns,  but 
bafot*  finally  deciding  on  llie  plan  and  eitimat^ayourcommitlne 
named  Aldarmen  Perry  and  Bryne,  and  Councillors  J.  L. 
Bobinson.  C.E..  and  Toole,  aocompaniod  by  the  town  clerk  and 
^^_tlie    bi>n>U|{h    surveyor,   to    visit    some  installations  in    which 


auouesa  ajipeant  t*i  have  boon  obtained.  In  the  result 
further  informatinn  of  the  lirat  importance  has  been  received, 
and  your  oomoiittde  apptsml  th«  report  Af  the  reaulta  of  thia 
inspection.  During  tlie  past  few  years  eleetrioxl  acienea  haa 
lieen  rapidly  advancing,  and  several  distinct  9j-au>ina  of  lighting 
are  in  saocesaful  operation.  Your  committee  are  impresaed  wiiA 
the  reaponailiility  <>(  advising  aa  tw  which  ahunid  be  adopted  for 
Dublin,  lu  ouuaectiun  with  the  proposal  to  utiliaa  the  water 
power  at  lalniidbridge,  a  i^tcm  mi^t  t>o  adopted  by  which 
electricity  oould  be  stored  during  the  daytime.  Iii  I^ndoe  tho 
Kunningtiin  .->nd  Knightsbridge  Company  And  tho  WMtminst4.'r 
Company  soiipty  iiloctricity  by  continuous  currents  partly  from 
bade riea  and  pikilly  from  accumulatora,  and  the  CheUea  O.im- 
I>any  do  su  by  current*  entirely  fmm  accumnlfltora.  Tlip  capital 
of  these  companies  is  reapectivelv  £200,000  (£38,000  paid  npund 
£75,000  promised  to  bo  aubsoribell).  £100,OOOC£e.OOO«uhiieriWd), 
ami  £100.000  <£55.000  subscribed).  iV.ur  committee  has,  h..w. 
cvttr.  bwjii  stniult  with  the  great  development  nf  the  system  by 
which  eti»!tricity  is  tuppiiod  at  high  prcwmre  by  altemitting 
currents.  This  is  the  system  of  the  London  Electric  Supply 
Corporation,  the  Metropolitan  Klectrio  Supply  Camwuy  (ev- 
cupt  at  Whitj>1inll-place.  where  the  oompany  supply  by  direct 
current  with  xtorage  battaries),  and  the  iK>u8et-o-Ho>we  Com- 
pany. Thu  cApiCal  of  thoio  comijaniei  is  respectivoly, 
£1,250,000  <£B05,000«ubMribcd,  £586,300  puid  up),  £500,000 
(£439,000  subscribed,  £131,900 paid  up),  and  £350,000(£fll.600 
Nubscritwjd)  This  system  is  in  operation  n.t  the  (Irosvanor 
Cillery  and  neighbour] i< toil,  and  in  repreaonlfid  u  being 
BO  successful  that  no  ditficulty  hoa  been  expcrioncea 
in  the  obtaining  of  the  additional  capital  for  tha 
ustenaive  works  now  approaching  cumpletion  at  Dept- 
f»rd.  Thu  nub-cimmittee  futind  the  system  also  work- 
ing successfully  at  Fnstbournu,  HnaLiiiga,  and  Rochestar. 
The  exact  position  of  the  cunliviveniy  bwtween  th«  iidvitcaU**  of 
these  systeins  will  be  boat  placed  before  the  Council  by  the 
oitmcta  from  Maji.ir  Martndin's  report  on  the  recent  etitjuii}'  in 
London.  He  uliaorvcA  that,  of  the  scieotifie  witnesses  called  aa 
to  thu  relative  mcriti  of  tho  two  ayatama,  the  great  majority 
were  in  favour  of  llie  alteriuitiiig-ttniiafurmor  *yst«m  for  large 
areas  ;  and  amung  hia  oonolusions  it  will  be  noted  that  he  renorta 
'*  that  it  must  be  adinilted  that  the  science  of  electric  lignting 
liaa  now  manhisl  a  iminl  at  which  a  supply  can  be  made  which 
will  be  of  vorj'  ftraait  benelil  to  tho  puhhc,  and  tJuit  the  power 
of  obtaining  this  Buj)ply  ahotild  bo  within  the  reach  of  all 
pijrsous  who  niHy  require  it."  In  view  of  this  opinion,  and  haviug 
riigard  to  the  fact  that  notice  haa  been  givati  by  two  companioa 
(the  Irikh  Hoiinn-to-Hniisu  Electricity  Coinjiaiiy,  Limited.,  15, 
St.  HoIen'H.ptniie,  Londuu,  and  Crumpum  and  Co.,  Manaion 
House  buildings,  Lijiidon)  of  intention  to  seek  powers  ti?  supply 
electricity,  it  is  all  the  more  necessary  for  the  Corporation  to 
innintam  its  diitunninntiiin  tii  seek  and  uxorciav  aiich  jHiwora 
with  a  view  to  securiu){  fur  th«  ratu^uvyeni  all  tho  adcautagea 
which  may  be  derived  from  thia  aysleni  of  Ufjhting.  That  there 
is  a  demand  for  tlie  light  has  been  shown  not  i.'nly  by  tha 
iinawera  rvceivwl  by  CouticiJIor  R'^bitiHnri  in  n'ply  to  an  uii^uiry 
on  thu  BubjecL.  but  aUo  by  thu  vvidcucu  broiight  forwarit  by 
the  AUianoe  Oas  Coiniuiny  at  the  recent  enquiry  in  Dublin. 
The  question  of  the  relative  coat  of  gaa  light  and  electric  light 
is  aflected  by  the  iieceasity  for  renewal  of  the  incaridoscant 
lamjm,  which  aro  at  prusent  oxpvnaivu  [Mtmits  ;  but,  even 
iiicludinu  those  renowala,  the  EluoUic  Lighting  Cummitl«e  of 
the  Leeds  Corpomtion  CLinaider  thu  coat  equal  to  that  of  gas  at 
3s.  5d.  per  1.000ft.  This  is  oxcliitive  of  the  greater  itdvantagus 
attt'jidnnt  on  lighting  by  nlectricity,  kiicIi  mgruAtvr  ilhuninatiiiE 
power,  freedciin  fiom  dolntcrinuii  atmosphere,  claanlineaa,  and 
the  avoidiii),'  of  injury  to  gildin{j,  U  suft  gi.>oda,  and  to  various 
mercantile  wares,  at  present  unavoidable  in  placea  where  gas  is 
used.  On  nLicoinl'ur  5  tlio  Coumil  sHnctinnud  aatimatea  of  £500 
Uiwants  thut^x|ivnii»  ol  Hiaintunaiia^of  a  system  of  ulectrio  light- 
ing,  and  £220  for  coats  of  obiainiaif  the  iieL-otuiry  powers.  An 
.^bst^act  of  the  expenditure  of  the  committee  will  be  found  in 
Appendix  C.  Your  oommiUei-  now  beg  U^  recommend  that 
iiplilicatioti  Ix;  niaile  to  the  I^icid  niivvrnmeiit  Board  for  sanc- 
tion lo  the  Ixirrowiiig  of  £50.000  to  cany  inti)  effect  the  Miheme 
proposed,  and  olao  l>eg  to  reoonimend  that  your  committee  be 
empowered  to  soquire  a  site  other  than  Islsndbridgo  in  the 
event  of  one  being  found  t«  bo  Jiiorn  suitable. 

The  apiwnded  re]H>rta  of  the  sub-cm iiitutc«e  in  regard  tu  the 
«lt)ctric  li)chting  in  LivaqKMil,  Bradford,  Loeda,  ShefHald.  East- 
bourne, Rochester.  Kensington,  and  other  places,  as  well  as  the 
extracts  from  Major  Sfarindin's  report  upon  the  difTormt  aya- 
tvins  of  supplying  the  electricity,  supply  much  vahiKhle  informa- 
tion, and  will  Urgely  assist  the  determination  of  the  quoatiou. 
Tlie  original  idea  of  ibe  Corporation  was  to  supply  olectriv 
light  for  pubUc  lamps  within  a  certain  area,  uaing  water 
power  availabla  at  Islnndbridge,  an<l  oreeting  plant  at  a 
cost  iMti  mated  at  alH>ut  £5,000.  The  acbeaie  now  «iV 
mittod  invdlvca  tho  raising  of  a  loan  of  £50,000  to  carry 
out  electric  lighting  for  priiate  as  well  aa  public  purpoao*.  The 
question  raised  is  one  of  great  oonsequoDoe  to  the  cslteom,  and 
no  doubt  it  will  receive  full  and  deliborate  diaouialon  in  the 
Town  Couiicd  before  a  dcviaiuti  is  arrived  at,     TW  w»ewosO»*« 
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•ppeiT  In  luro  snne  rery  Chnronghly  into  the  matter,  and 
'Pettier  tti«  rocoiunieniUcioii  will  bo  ndofitod  ur  uot  it  irili  not 
be  ilwiiod  that  tboy  tuvo  wr)-  ubly  duchugod  thvit  Utak. — 
pTf4ma»'t  Jowrttal. 


NEW  COMPANIES  REGISTERED. 


ChUl  TalavluMM  f^ompaar.— With  arapiUI  i*t  £350,000,  in  ']im-* 
of  £6  eKh,  thi*  OnitiiMiiv  Im*  txsn  foriniil  lor  the  paqmH-  nf  »i-<inii* 
lag  uwl  utrnding  tho  iiropniy  auiI  litiMRrM,  in  tin  RcftiMii-  nl  t'liill, 
of  the  Vi'otI  Ca*U  Tulojilioni:-  &>lii)>vii'.  Tiiat  ramiMj-  U  *n  Aiiicrintn 
Mri<orstion.  wtiii'li  I'onimi-ni'nl  iU  litmiiicu  in  Cliili  lu  llir  rvrly  jmrt 
or  tlid  y«ar  I8S6.  A<vontiiij{  In  tliA  Ut»t  xlnnm  tl>«rr'  vr*n  2,187 
tek|riioiiM  in  nm,  af  yr\wh  1,084  vrrw  in  Santiafin  mn>l  'tbd  in  Val- 
imibIm.  Tbe  proprity  or  Dio  ^V<<*t  Diut  Tf>le|ilioD0  Coiii[«ti)'  Iioh 
Men  airood  to  u<  auiuiml  by  Mr.  Pittiiiui  at  tho  urioe  ol  illSO.OOO 
in  cMh,  and,  tiy  a  i-biitnKt  ilalod  July  9,  ISQfi,  rimo  bntwrm  liini.wlt 
AmI  tlMO0nlp«ii;,  bv  liiin  ngtv^l  li-^ll  t'>t)iuCoiii|iany  tlic  ooD<«v>ioii» 
md  pr«t<m  in  CMli,  topothcr  witli  the  |>Unt,  inktoiijil  buiI  »MHtM  gf 
«THT  dMcnpiiao,  vittlt  liic  coodwill  of  th«  biiHin«M  tlior«,  foe  the  imtn 
of  £uO,00OiiiCMh,  nMn'ing  to  miMcIf  the  taiKaamiu  uxlvhat- 
«tT«  bnunnw  tIi*Tf  may  li*  in  Enisilor  ami  r*m. 

rawUr-W»riiis    Caliloa    CAmpanj,    Unllod.  — Rwciatvreil    by 

riJMjSon,  nn.l  P.il|.i.ib,  M.  St,  Hfl.-ri'i.i.lii.-.:,  B.C.,  wilL  t  •-ni-ilol 
of  AwO.OOO  ii>  X5  ••!ln^M,  <>f  nbiili  300  arc  foumterV  :i)iAr<u.  al>j<<>'t : 
to  acqiii'-G.  iiniti-  KtiJ  cjkv  uil  thu  ttiuiuiMK  ami  KmnW  111  rnUtiiiK  t» 
th«  nunofKlnre,  dualfnu  in.  ur  nle  orelfrtrii'  or  othrr  inblM.  ux  iiow 
ourinl  on  by  Jiihii  FnwlHr  ■ml  Co.  (Leab),  Unitlol,  niul  by  Rii-han] 
Solomaii  Waring,  at  85,  <^n««ii -strict,  B.C.,  twiKctivcly.    The    fimt 

•1lWti)<cr>  nr" ; 

HIiaroH. 
Onlinary. 

W.  Puttlor,  .l.r..  43.  UnMVi<iiiir.ik|iian" 100 

0.  PleniinK,  9,  Itiltilir-iiiuani,  JLiJ. 100 

;.  S.  G•thol1K<.IIaf^lr.  M.r.,  2.  Cmivg^B-i^MMn.  8.W.     IDO 

W.  CJiARilxtUiit,  lUTboni-  Hall,  ItinaiiiKhan    100 

ColondJ.  T.  Nortb,  KItbam   100 

R.  W.  niiliaon,  Strain  I'lntixh  Workn,  Lonla   100 

R.  S.  Waring,  85.  Qnwnmrwi.  B.C.    100 

TheniJiall  not  lie  InatlLan  tlinu  u«r  mon  than  wmo  Director*.  Tin- 
fint  an  tlic  alHWi!  aiKiiatoriR*  to  tlia  mani(irtiiiliim  of  aAiH>oiili<>ii . 
QnaliiiMtinn.  ££00.     Rfimnirraltmi,  £j!,000.  iliviiihin, 

JohMUiAftbars  Bcccnatr   supply    Company,   Umltotf.— Sa- 

^atorwt  1'y  lIi'llaiiiK.  Siiut,  Cu«iu<l  au<l  Elankmlcy,  Kilb  a  ca|iitaJ  of 
SSGOtOOO  tit  £1  vharr..  Obin'l  .  In  a«ijiiin>  ami  Uka  over  a  coiiMa- 
rioB  liUaJ  Kotimar)'  2n,  1889,  in  rrUtion  tA  tha  anpply  of  oleclric 
l^t  in  ,foIiMn«4bnrg  and  ibi  ■mlmrtM,  gntutMl  h*  iha  Uovorunwul  of 
tRo  Soiilh  African  lUpiiblic.  and  tn  trork  ana  liii-u  tlie  aaiue  to 
aKount.  and  to  cMry  ou  tlia  tiuiinaM  of  an  alartriR  aiiiifly  roininny 
gnitLTally.    Tho  Rrat  iubicrll>m  are  : 

Sliarca. 

P.  H.  Uarria,  90.  BaUll«-r<»Ml,  Qm[w1  Oak,  N.W 1 

J.  UnMD,  16,  Lanhlll-road,  W 1 

1'.  J,  Punlfy,  2B,  Dv«onHlili(-i>la(«,  W ...     1 

C  U.  WutbcHoy,  Sb.  Oem-mthmnwl.  fawl  Mill I 

L.  Coitanu,  St.  GMrKB'!<  (''bib,  HanovRr-Kiuan  1 

H.  Untu,  MartUk«-raa>t,  K«v  I 

W.  0.  n<i«li««,  18,  Wii>c>>«>U-frM4.  lUiao-iwk   1 

Thaic  ahall  not  bo  Iraa  (baxi  llina  iwr  uora  than  aorau  Diiaoton. 
T\w  6nt  arp  Sir  aiarln  UaUalfe,  Dart.,  Sir  Dot^  Fas,  F.  Ileu- 
w(uh1,  a.  p.  UatboaMi,  aad  Oeloncl  R.  Thynn^  cTB.  Qnalilicatioa, 
£100.    Rnnnntntion.  £2.000,  dIvlKlbte. 


CITY    NOTES. 


rvwlar-WKHat  CKktoaCmBpaay.  LWltad.  -  Utten  uf  allotHMUt 

In  llitH  <>i'n|(tii}   !i»v<-  lii>i<li  )HMl<r>l. 

Br^alUaa  SnlMaarlB*  TolaBrvpb  Coatptuiy.^'nic  rooflpta 
f..r  ihu  "■•.l:  II,  I.. I  .\.i;iii.i  if.  3i,,i.jTii.-.l  t..  &l,ii4, 

WMt  India  and  Panama  Telocrapb  OompaMy.- -TIi«  rorviitti 
of  ibts  C'lntiniii)  lor  llif  baU  ri:iiiilh  'tiili'il  .\ii(;iiii  Ifi  wnr«  £2,3M, 
■punil  £2.b39. 

Waatom   uiA    BraatUan   Talacrapk    Caapoay.    Llautod.— 

The  laovipta  of  tbu  Unmnny  (nt  the  wii-k  -n<b>l  Aii}-n<<l  lb,  aftar 
jlMlnctlDK  the  fifth  nf  tho  gro—  T«n?4]'ts  i«jai>lu  lu  tbe  Utii-tdo 
l*latia«-ltr.t/.ilUii  T>b;.'ia|-h  t^in|>aiiy,  Uniilo),  irriv  £2.9iS&. 

DovMt  aad  Oorawall  Daatvla  Ugkl    Campaay.    With   Iba 

MiKtion  a^  Mt.  Jtulii'ii  ChiUy,  a  thiri  auA  filial  nlarn  of  nualal 
tBontting  to  5*.  4LJ.  |»r  >ifaan)  baa  hwii  dadaml  by  Ur.  If.  T. 
Edward*,  tha  cdciaf  liiiuiiUtor  nf  thr  Deron  aad  Cornwall  Blactrio 
tiAt  and  lW<c  (Amipaay,  Liinitod,  aad  b  payaUa  to  tbo  akan- 
hoMon  <M  any  Hoi»>l*y  at  thr  offion  of  Jlomr*.  Jamn  aad  Bdwarda. 

VlBlao«SM9hwaii«Cai' WoTkii— Ancxtnonliaary^MMtal  hh^I- 
ing  iif  tko  Rhuabolilcr*  af  tliia  C>*n))<U)y  hai  beai  held  al  tlwoBiraa, 
H,  Colamaa-atrnt,  Vm.,  for  the  inryMaa  of  oonftnahu  raaolatiaBa 
iwaaail  un  Iki  SSf^I  iiltiaio,  biii^dvIiii;  sf  tb«  pnmiiow  •ftmiiirBt 
batwaau  ik*  Fakoa  Car  Omuany  a»i|  a  Irartae  for  Ika  oonpaay 
■Slaadad  Is  ba  forawl.  In  ht  eaUad  tha  Bnub  Klenrieal  EagtoMtlax 
OoBfaaj.  lot  vtadbMf  Um  Ooatpany,  and  *""■—*■*■*  tha  IkiaUa- 
Mm  ta  OMIT  bio  anat  tha  apaniaBL  Mi.  Aynot  B.  aanlanou. 
who  i—JJaa,  tBtnaUy  Bond  tka  adoprion  af  ibt  NMlatfaaa,  wkioh 
Wa  Boeoadad  by  Hr.  Uaaeaa,  aad  aicmi'l  to> 
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Avavat  IS. 

ITHt.  Ab  impNTad  turn  af  laanlatar  far  aairtytac  «laa«ni~ 

Wlraa.     r.^rn.>tiiii  Itntwn.  IHS,  Kint;  K-lwanI- kxI,    IliniuDX 
bam. 
127&2.  IiDprovom«BtalaBUKUB«»forlllUnssaMBdarrlMtta*y 
plaloa.     ll«l>iy   l-iinicy    llorrti   aii4    (V>lm   Uro^aa    Saknni, 
381,  Hiftb  IlnlUm,  l.aix)'iii.     (Comiifet*  ^•atteatiaa.) 

12700.  mmrovananu  la  aleecrto  matora  for  atraot  aaib  Wdbar 

S,  ftailHlxiiy.  15  S-ihiIiiikj-H'Ii  '■^lillli^J:^  L-'nd"ii.     {0(>m|dato 

•  |W*r'ifi'*^li"T;,} 

12772.  Impravocnaata  ta  mcana  or  apparatna  for  the  Kaaoratioa 
and  eoMvaralOB  of  aleotrlo  eaarcy,  Aiit;<'l  •!•  Cauiu,  bb 
itnd  66.  Cliaitrrry'Uni',  I>nitilnn. 

17773.  ImproMaaoMa  la  tka  ayatam  a(  oloetrta  lonraoMaa, 
l-'rank   Whwicr,   76.   CIttnfWjr-lanc.    I...uibin.     lUat*'  amdMal 

for  bf  PaumUAol  1883,  Sn>Lt'>u  103,  14lU  .laniiary.  if 

I >i>JnK  ilato  of  a|>|ilicatinn  in  llie  UuitnlStal**.) 

.^|-<il!-.T    H. 

12R1&.  Intprawem«tiU  la  staetro  motan.  Kr«il>Tik  Villudm  Ad- 
ilcmn  au>l  -loliu  Owfu  (iir>lle>.Uinr.  70.  MarkBl-*traal,  Itas- 
rbntliir.     ;<^jin|iHa  iqwilirallon.) 

.Al:'-1  M    15. 

12869:   Impr«y«iiKat     la     apparatM    far   Boaaorlai    alaekrta 

caergy.     Aitlmi  Allwil  Hay,  60,  i;tm.*ii  Vk-iiirt»->lrwl. 

12901.  Improred  Boana  far  anpportlas  and  aaparatlas  tha 
piatea  of  alacuio  aeoanialaMra.  Etuukm  Kvelyo  Hall 
l.'rniii{>(i>ii.  55  aii'l  66.  Chaiiivry-Un*.  SliddlrwK. 

12903.  baproTMiMBta    tn  rattlstoHni   maoluuilani  ar  eaaaiara 

•ataatad  bjr  clootne  onmnta       VvIkH   ,I<"i;>'11,  28,  Smilb 
aiii|>Iiiii'|inili1iii^'>,  ly'iinlni:. 

12906.  Beotraljrtio  traatmont  af  v«K«table  auttara  aad  earaala 
for  tha  prodnoUan  at  atarelL     lvif(riir    UonaUo.    Kilvard 

Jaiiiimi  I'.ilT*!"!,  unl  Uliai-W  Kri^inl  On>»»,  38.  iSanUuio|>tnn- 
buibliii^'o,  ImuiIiiji. 

AO'ivcT  lb, 
12970.  iBipravomaau  la  printlnc  Mtasiapk  _ 

K.Ittir-1    Wuichl    au<l  .b.lui  .W-m.-.  »».  SitithaBip^QO' 
Iinnduu. 

AiMir'cr  17. 

139&2.  Aa  ImproTCd  aiotloa  (or  oiaewiaal  awltciion 

llartDii,  Aui-'Vi'illi  TiCtK-i,  llT,>'L1iiin>. 

12990.  Iiapravad  alooirla  apparaua  for  aUaka.  Ckarlw  WalK 
22.  ^iilbaiiijilvu  UuldiaK'i  M'l'H'— .-•• 

13001.  InproTomanUlaolaalrtaaraalanaa.  llpariiUl^aljiiavl, 

323,  High  llt.Ili.iiii,  .yiJiH.»fv. 

13011.  IflBproramaaU  la  laeaadeaoeat  lanpa,  Frimlrick  Sfaitiay 
_  ' '  37,  Diaiiaty.lanr,  LoixIihi. 

SPECIFICATKJNS  PUBLISHED. 

IBGO. 
I28B0,  Oalranlc  battorloa.    ."^  hji<«hiutr.    ftl, 
12645.  Elaotrle  cUrnit  m»klas.  *fc    8n«lgr»r*.     81. 
13730.  Ltstitninx  oandnoteo^     YatlnyaitJ  llriTBr.    &L 
1114-}.  Dynaua  elaotrto  ma^Maaa.  *e.     Wilkiox  (ilimill*3r\    U 
16f^)l«.  ByndHroDlslaKcloctrtc  notara.     Palloa.    Sil 

Iiai.  Valtalo  olcotrio  kolta.    ^jktw.     Ol 
6806    IneaadoaooDi  iiaa  Hghttwg.    PafiKt  •fX  KiaUMr* 
<J!00.  Dyaama  elMUir  mB^thfaaa.     I^k^  {LrBi|>).    Bd. 
'j376.  Hlaera'  olMttla  Umps.     \l»tr\\.     [kl. 
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Bermnda  Cable. — W'c  iindct^titid  the  constnictioii  of 

ihU  cMii  li  in  oTiiiniRiicerl. 

Indian  Telegraptaa. — A  telej^iuph  Ijti«  has  l)cen  com- 
plot«(l  to  Ottlmai'g,  wbciD  u  slatJon  is  now  oatahlisbcd. 

Cheadle.^A  notico  of  the  Unuli  Company  o[  their 
intcittion  U}  Ap|>Iy  tor  a  provisional  oriUr  haa  Keen  np|»oa«<i 
by  the  ("hoiiille  IamsiI  Boanl. 

Ashton.  — The  (lonefal   Purposes  <_'i>raiiiitl<io  of  the 
Asfatoii  {I<uiic».)  Town  L'uitiicil  uro  tn  cniixidor  tho  (jiioatioii 
■tjf  the  :iii|i5ifiiliniiH  for  electric  li^ht. 

KewcasCle.— The  Bnuh  r(im|iaiiy;ipe  cx|)ccLinK  to  get 
their  Moiiley  .ilicrnuturfi  in  Lbu  now  ctiiilnil  st^itiori  at 
Newcuatle  rcacly  for  the  visit,  of  the  TVItish  AHnociiilJon  nti 
.Se[>tomboi'  1;^. 

Book  Received.—"  Tho  A.  iJ.  U  of  Electricity,'^  by 
Wm.  (I.  Mi.^idmi troft,  which  has  tho  ;Klv;nili»gc  o(  h.iviiii! 
the  ciiilci-Huiueiit  of  Ediftun  that  the  iionk  h-A-t  iinpreA-scil 
hin  favoiiiahtj'. 

8(tt«  by  Auction. — As  will  bo  seen  fixtni  iitii  lulvor- 
tbentent  (i^liimim,  a  «ilo,  as  » {(oiiig  concern,  will  tike  pitice 
shortly  (unless  sold  by  privalie  trenty)  of  ati  olHctrical  oiijji- 
nociiti^  woi'ka  at  llarknoy. 

BlootrioiaaB*  Watches,  -Nun-ma^nctic-  wntchcs  in-o 
exhiSit«<l  at  the  Kii-tuiiigtiniii  Kxhibiliort  by  Mc^i*. 
Svindeii  ami  Sone,  who  are  the  firm  who  obtained  the 
bighest  ccrtiticite  from  Kuw  awarded  thin  yeax. 

Telegr&pblnE  Plana.— KtTorts  aiv  l>oiiig  matic  by  the 
authorities  t<t  intixidiicc  oxjxjrimcntiliy  in  the  field  a  dc 
[^l^jnueiit  of  the  writiK;"  l«Iegrii|ili,  Uiv  the  ^iin'[Ki«e  of  l-efo- 
l^phirig  ilniwinff*.  jilaiia,  or  ntajM  to  distant  [ifjriils, 

Bradford  Station.  -Tho  tioir  Midland  railway  stjitioii 
arul  hot«l  at  UratUord,  to  bo  o]MUod  a>ioi)t  the  end  of 
Sejrtemlwr,  will  tw  It^hloil  by  the  olcctiit-  lighl.  Tho  iii- 
4LalLitioii  is  being  carriod  onl  l>y  Mr.  L;iii>^<Iom,  tho  com- 
[anyB  telogni|ib  ciiginoor. 

New  Zealand  Cable.  —A  ltoiilor'«  tele^rnm  from  Now 
York,  dalod  lut  Sniunlay,  wiyn  the  L-omiiiitte«  of  tho  Han 
Franciaco  Chamboi'  of  Coinnieivc  liaR  re)N)rtc(l  iii  [avoitr  of 
the  laying  of  a  cable  to  New  Xealnnd,  iiVt  lloiiolutn  and 
Ttltililii,  at  a  coat  »{  1 0,000, OOOiloU 

Corporation  Central  Stations.— AVu  Icuiii  that  tli« 
Uuddersfiuld  Coqwratioii  has  followed  the  exampfe  of 
Mancfaestei'  and  Bi-adfoi'd.  and  decided  to  aduiiiL  tho  oloc- 
iric  light  in  their  city.  The  same  action  U  being  sugyostod 
for  LfOoIs.  iahofficid  in  al-sn  oX|)octed  to  follow  ii'  tho  same 
step. 

Birmingham  Electric  Tramcars.  -The  ^n-iingc- 
meate  for  the  iiitrodiictioii  of  accumulator  cars  on  the  Uir- 
miii^bam  tramways  are  iirogros^ug  very  satiafiictorily. 
The  relaying  of  tho  Brinlol -road  route  for  their  into  i«  now 
pTftctfcatly  eomjileted,  and  it  is  hoped  to  begin  niniiiiig 
some  of  the  cars  before  very  long. 

Newoaatle-on-Tyne. — ^Many  of  tho  mouibers  of  the 
British  Auociation  aro  intcroetcd  in  good  telephonic  work, 
and  may  be  able  to  prevail  upon  tho  rost  Oltico  authorilias 
to  permit  a  viait  to  the  Newcastle  exchange.  If  they  ff> 
to  the  exchange,  wo  otn  promise  them  that  they  will  come 
awuy  satixtiod  with  tho  muuner  in  which  the  work  Km  l>eeu 
c^ried  out. 


Qas-EleotrioB>— From  Lhn  directors'  report  to  the 
Shareholders  of  the  I'artick,  Hillhowl,  and  Maryhill  Uot 
('om|i.iny,  Limited,  it  appeatr^  tlint  for  tho  protection 
n(  the  comiiani's  int«rej.ts,  they  have  servcti  the 
variona  local  anthontios  with  notice  of  their  intention 
to  upply  ^  ^he  Bi).iril  *>i   LVade  for  a  jtroviaiuital  ordor. 

British  Association  Handbo«)cfl.~Thc  official  hand- 
liorik-'i  (if  the  niiliHla  As^incialion  are  now  tsaiieil.  The 
ollicini  guide  "  IndnHtrial  Section,"  in  a  Ixwik  of  »onio  250 
pu^os,  fontainin^  an  inbmtluclioti  by  Mr.  William  ILichiu-d- 
sun,  and  variviis  ai'ticlcs  by  :il>le  men  on  "Newcastle  and 
the  Allied  liidiiBtrie?!.''  The  article  on  "  Electricity  "  is  by 
the  lion.  (Jbarles  A.  l*ai-8uiiB. 

No    Electric    Railway    for    Eastbonme.—  The 

Mayor  of  tjiistlioiirtio,  in  rcEpoiiKC  to  a  nitiiicrutiily  Blgiicd 
roi;|Hisition,  call«l  *  meolint;  liwt  weckto  consi<)ep  the  advi- 
Kability  and  practicability  of  laying  an  electric  railway  to 
the  foot  of  Boacby  Ileiul  with  a  lift  Ixi  the  top  of  the 
llciwl.  The-  mixtiri>{  wan  up[)ii.^d  tu  the  project,  and  the 
prnjiOFal  thiitniich  antilway  wiu« desirable  was notr^ecoiided. 

Catalogue  of  Bnginoers'  Stores.  — Men'^rs.  W.  H. 

Wilcox  anil  L'o.  h;kve  forwankvl  to  un  a  very  complete  anti 
ntdl  ilhistratcd  catalogue  of  engineers' »toro»  which  tbcy 
snpply,  including  bo»ide«i  the  nttiial  belta  and  toolst  vices, 
haramorn,  etc.,  n  niitiiltor  of  screwing  machincR  for  |npe*i, 
and  a  l»rf;e  variety  nf  |ii]lley  btfK'ktt,  boiating  endn  and 
tttlch  like  necessitiei  for  central  itatioti  nr  any  other 
enginncring  work. 

Electric  Clook.— An  electrical  public  cloolt  haw  been 
invenUil,  by  Alfred  Spcci,  of  PasHaic,  N.J.  This  ia  n  clock 
with  tar^o  rlial,  ami  ntcchamam  for  driving  tho  hands  by 
power  iippliud  ia  their  oiilM-  cxtromilice,  to  overcome  the 
roiftance  of  wio'l,  f*e,  or  anow,  thfl  mechanism  boinsj 
olcclncally  o|>ur^itttd  by  a  Kte|i  by  iitop  movement  tlirtiiigh 
pawl  and  ratt^tbel  dcvii;ea  acting  upon  piinonit  woi'king  into 
stat.il innry  ctmibr  riicks. 

Theatrophone.^Cdiri)!  over  aeelu  new  «onc»tiona,  and 
a  telephone  by  which  one  can  have  ma^iui  of  theatrical 
dccbimatiim  for  half  a  friinc  Is  the  latest  thin,:;  to  ciitcb  their 
DAI'S  iind  thi'ir  centimes.  Thit  iii»lniment  i.-s  to  be  called  tho 
the;tti'o  phone,  and  ifi  nhortly  to  be  placed  on  the  Paris 
Moiilevards.  Aiiyono,  on  tho  [wyment  id  the  molest  snni 
of  .'id.,  en II  lie  pnl  iiitocommiinicatlnii  withacrrtiin  theatre 
and  listen  to  the  {M^rforinance  for  five  ininnteB. 

Another  Eleotrlo  Railroad  for  Scotland. —It  in 

sUileil  lluila  pi  iv:it<'  i.oiiijiany  Iuik  lioeii  fonnwi  with  the  in- 
tention of  conatiiicting  an  olccU'iG  i-niLway  from  tbo  town 
of  fiaiiark  t»  Hamilton,  tho  motive  {>owor  to  ho  obtuinoil 
from  Stonobyros  one  of  the  series  of  the  Kalli  of  Clyde. 
The  object  i*  to  aO'nnl  the  people  nf  Lannrk  &  more  direct 
jniiniey  In  tlie  cily  riA  Hamilton  than  by  way  of  L'^trstairs 
•Innc-ttiin,  Thccapit^d,  it  It  mid,  hiutalroiuly  IteonHUlwcrihed. 

"Soribners  Monthly." — Thie  |)ono<ll«;d  a  attempt* 
iiig  tu  give  inturnution  in  a  |H>pidar  mannor  "  /" 
"  Maiignall's  t^ieations,"  thiifi:  What  streogtb  of  ctUTcnt 
is  danKcroiis  to  human  life  t  Five  hundred  rolu,  biit 
depoixling  largely  on  physical  conditions.  This  put«  im  in 
miitd  uf  the  cunuiidnmi  :  }iuw  many  n\)e  a)iple»  willsatisfy 
»  boy  i  The  aiiawer  is  made  to  <le[)end  upon  how  big  tiie 
apples  are,  and  bow  many  the  lioy  has  bad  hoforo.  Better 
say  to  both  (itiesiiona  :  Dou't  kiiuw — too  many  "  ifa  "  in  the 
matter. 

Search  Lights  for  AdT«rtlriaf.— A  ver;  Luge 
electiic  search  light  has  bwn  used  in  «mtt.'aR.>5s».  ««»«** -A- 


Binoingham  for  advertimng  purpoaea.  It  is  a  Otil«lier 
lamp  of  25,000  cp. — one  of  tbe  largest  sizes  used — 
cIriTen  hy  a  10  b.p.  cngino  on  the  premisas ;  and 
aJtliough  tbo  «&bct  at  tim««  is  grutid  in  throwing  the  buitd- 
ingi  into  bright  relief,  objettions  hsive  been  raised  by  neigh- 
bouring  abopkeepers  who  complain  of  tbe  dazzling  effect 
lilindiDf!  the  passengers  and  preventing  them  seeinf;  tho 
^rnml  expositioiis  of  j^oods, 

N«w  FlAlds  for  Kleotro-platlnv.— Electro-plating  of 

atid  porceliun  hm  keen  acoocaplisbed  by  M,  Hitnsoii, 

Fmnce.     The  chief  difficulty  heretofore  has  been  to 

QibUin  a  couductin^  surf^co  to  ^blcb  tho   moUl   would 

ihero.     The  patentee  usoa  chloride  of  gold  or  platinum 

in  sulphuric  ether,  to  which  nulphiir  dtsaolv-ed  in 

■mn  llttvy  oil  Is  added,     Whcti  warm,  this  coniimund  is 

laid  OD  with  a  biiiab.     The  object  is  then  heated  uiitd  the 

■nlphor  and  chloritie  is  completely  volatiliaed,  the  gold  or 

platinum  adhering  cloecly  to  tho  surfaco. 

■     Compressed  Air. — The  Birmingham  Compressed  Air 

^■CJompany,  according;   to    statcmonts   made  at   their   h&lf- 

Bywrlj   meBLiiig  junt   held,  are  expecting    to  do  work  in 

BUppIjHng  compressed  alt  engines  in  Birmingbam,  iii  the 

same  D&nner  as  those  of  M.  Victor  Fopj)  in  Paris.     We 

inah  them  all  succese  in  case  they  attempt  it.     There  is  no 

doubt  the  experiment  has  been  succeseftil  there,  and  until 

electric  {wwer  is  distributed  direct  from  electric  mains  it  is 

poeaiblo  there  will  be  ii  confiidcrablo  outlet  for  that  of  com> 

prened  air,  iii  spite  of  the  loss  by  conversion. 

K      PeooavL — Vea,  no  doubt  niir  conMiii^xirHries  revel  in 

^raicir  beanfeast,  &o  fallowing  their  example  wc  chronicle  : 

^BHwU  at  Brifkttm  {toquiUir):    "Ah!    that  aeoms  a  merry 

^party.     Who  are  they  T "     An.*. .-  "  Don't  know."    Original 

Parly.-  "They  are  going  to  the  Aijuiirium,  h'm  ?  So  am  I," 

and  he  did.     O.P.:   "  Who  are  they,  waiter  1 "     mUer  .- 

"  Why,  that's  the  party  of  the  Ekctrkal  Engvtutr,  and  a. 

jolly  lot  of  fellows  they  are  :  they  sing  weit,  eat  well,  and 

behave   well.       What   more   do   you   waiitT"     "Oh,  ah! 

•thnnVs  "  Exit  of  other  folks  round  the  corner,  disgusted. 
Sbivlds. — At  the  (quarterly  meeting  of  Tynemoutb 
Town  Council  on  Tue«iay,  Alderman  Groon  moved  that  a 
special  meeting  of  the  Council  be  convened  to  consider  the 
subject  of  ihc  electric  light  for  Shields,  and  to  apply  for  a 
provisional  order  to  aiithoritw  the  Council  to  supply  purts 
of  iJiehorougb  with  the  electric  light.  There  was  already 
sufficient  |>tant  in  the  new  market,  ho  remarked,  to  supply 
the  electric  light  to  the  whole  borough,  which  was  in  a  far 
bettor  position  than  any  borough  in  tbe  noigh  hour  hood. 
Mr.  Whitehom  seconded  the  motion,  which  wna  lujuni- 
mously  adopted. 

»ZAte  ToleeraniB. — In  answer  to  Mr.  Cobb,  in  tho 
Houso  of  t_'i:nnmoris  on  Tiieeday,  Mr.  Raikes  said  that 
1,600  railway  stations  were  already  open  (or  the  trans- 
actiou  of  tel«gr.iph  business  on  Iwhalf  of  the  Poxt  UlHce, 
■ml  that  this  numlior  is  constantly  )ncree!>ing.  Aminge- 
nenta  already  exist  whereby,  on  payment  of  an  additional 
fee,  tclograms  can  be  deapatchcd  from  telcgntph  ofHceH 
after  the  usual  honrs  when  the  attention  of  the  trans- 
mitting office  can  be  gained,  and  he  had  no  reason  to  think 
that  tbe  railway  companies  do  not  atTord  every  facility  in 
this  raipect  in  cases  of  omei^ncy. 

•y  British  Assooiation. — Though  the  leading  note  uf 
the  British  Association  meeting,  taken  from  the  President, 
Prof.  Flowers'  addreae,  will  bo  biological  and  not  physical, 
several  important  electrical  papers  will  \te  read.  Among 
^Aeae  alivmtiy  promiBetl  are  :  "  Heating  Effects  of  Alternate 
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Currents  upon  Conduction  of  Different  MotAls,"  by  Jlr. 
W.  H.  l*roc<i),  F.RS. ;  "Sparkle**  Electromagnets,"  and 
on  a  "  Pheuomeuon  in  Rlectro-chemicil  Solution  of  Metals'* 
by  Prof.  S.  P.  Thompson  ;  and  "  Dynamos,"  by  Mr.  J. 
Swinburne  :  and  a  furthei'  jiaper  on  tlio  "  Electric  Treat- 
ment of  Sewage,"  by  Mr.  W,  Webster. 

i  A  HoKQ  Dynamo  Shaft.— Last  Friday,  at  Messrs. 
Beu.rdmore  and  Couipany'a  Parkhoad  Forge,  Glasgow, 
another  large  casting  was  made  for  the  London  Electric 
Supply  Corporation.  'Phis  was  for  the  shaft  of  the  Femuiti 
dynamo;  ihh,  when  finished,  will  bo  the  targost  dynamo 
in  tho  world.  Over  70  tons  of  metal  were  r\in  iiito 
tho  mould,  which  was  sunk  more  than  20(t  into  tho 
ground.  The  casting  was  of  Siemens  steel,  and  when  cold 
vrill  be  hollowed  to  a  diameter  of  12in.  When  finiiihed 
the  shaft  will  weigh  about  33  tons.  Tbe  casting  wu  in 
every  v&y  succossful.  It  will  take  fully  a  wwk  for  the 
metal  to  cool. 

f-  A  Daft  reeder  Railway.— The  Daft  Company  baa 
secured  the  contract  to  e<iuipby  electricity  tho  Sunbury  and 
NorlhumborLind  Raiiway,  C .  S.  Thoi  e  are  to  bo  three  motor 
car«,  cnch  of  which  will  he  able  to  draw  an  additional  ear. 
Tho  company  will  also  supply  the  Ht«am  plant  and  genera- 
tor, and  tho  working  will  be  under  the  supervision  nf  tbe 
superintendent  of  the  Sunbury  division  of  the  Pennsylvaoia 
Itaih-oad.  The  road  will  bo  Z\  mile*  in  length,  and  will  be 
used  to  ti-ansfer  nil  {uLSsengers  ami  the  mails  and  luggujje 
between  the  Pennsylvania  Railroad  and  the  Reading  Rail- 
rf«d.  Tho  road  is  intended  to  take  the  place  of  the 
present  atoamboats. 

Wood  Casings. — Messrs.  lltingworth,  Ingham,  and 
Co.,  of  Leeds.  Manchester,  and  Ooolo.  and  whoso  head 
office  for  London  is  at  34,  New  Bridge-strcot,  Lndgate- 
circus,  havo  sent  us  some  s.imple»  of  their  wood  casings  for 
electric  tight  wire*  and  cables.  All  of  those  are  of 
nout  and  pretty  putterns,  and  many  of  them  have  the  lids 
slightly  rebatod  into  tbe  bottom  casing,  making  a 
thoroughly  close  and  satisfactory  joint  A  sheut  of 
ck'signa  of  these  casings  wet's  ako  sent,  and  now  that  so 
many  houses  are  being  wired  up  we  cannot  do  better  than 
advise  u.sers  of  casings  who  are  requiring  new  and  ueefal 
patterns  to  apply  for  these  samples  and  designs. 

Japanese    Electrio    Companies. — In    Jap«n    the 

problem  nf  making  a  fair  allotment  of  shares  in  »  public 
company  has  been  brought  to  the  front  through  a  nish  for 
the  securities  of  local  industrial  enterprises.  The  Nippon 
Electric  Light  Cnrapiiny  of  Tokio  oifQi&l  4,000  shares  of  25 
yen,  or  about  four  ginneaa,  each  for  public  subscriptioit. 
Applications  were  i«coivcd  for  12.000  8hiii«fi,so  it  had  to 
l}ti  arranged  that  no  one  living  in  the  district  to  be  served 
by  the  comiMtny  should  have  more  than  oO  eharee,  and  that 
no  more  than  Hvo  should  bo  allotted  to  individuals  living 
elsewhere.  That  was  an  eminently  fair  w.iy  of  arranging 
an  ullotmunt,  bat  it  could  hardly  be  applied  to  breworius 
or  nitratoa. — J-'imitiial  Newt. 

No  Continuity. — A  consulting  electrical  engineer  (f) 
was  recently  oaUM  in  upon  an  importAnt  work  which  was 
required  to  be  of  the  vor>'  beet  description.  This  gentle- 
man re[>on«d  that  the  work  "  miut  have  been  very  badly 
done — there  wasn't  even  continuity."  This  completely 
upset  the  architect  ;he  rushed  off  in  a  cab  to  the  contractors, 
who  he  thought  juetty  ought  to  have  known  better.  To 
them  most  excitedly  he  says,  *'  tlow'a  tbia  1  We  bare 
asked  u  consulting  engineer  in  to  inspect  your  work,  and 
he  say*  there  i*  not  even  continuity. "     "Well,"  was    tlw) 
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aha  Kuwer,  •'  you  t«Il  him  to  come  agab  wbon  w«  hftv« 
^■{nit  Uie  (uses  in.     W^t's  the  namo  of  your  consulting 
engineer  t "     Name  not'given. 

■  Sami'IncandeBoenta.^A  new  semi-incancleBCont  Ump 
hna  been  inv-jnl^d  by  M.  Ucnri  riep«r,  of  Lii'go,  and  i« 
exLibited  at  Pari*.  Two  horizontal  rods  of  copper  are  jiltMOd 
a1x)Ul  four  millitnetres  apart,  and  a  thin  pointed  rod  of 
carbon,  placed  rerticaUy,  rests  on  the  copper  rods  and  fnrmB 
a  ooDDection  between  them.  The  cumtnt  [jubhcs  between  the 
«opper  rods  through  the  carbon,  which  it  reuders  incdindes- 
eent.  The  copper  rods  are  mounted  on  aprings,  which  cause 
them  to  rise  slightly  when  the  carbon  is  totally  conBUmert, 
and  bring  them  ik<^iiuit  two  contact  pieces  to  prevent  the 
bnaking  of  the  circuit.  From  the  description,  it  uppoi^r* 
to  be  a  eoriee  lamp  and  posaibly  in  air.  We  have  no  data 
ol  the  efBciency,  which  if  this  is  the  case  can  hardly  be 
I  Tory  high. 

Mwlras  TramwaTS, — The  Madnu  Tramiray  Order 

i  u  to  come  into  latce  at  once.     The  trnms  may  be  moved 

fly  animal,  steam,  or  any  mechauical  power,  subject  to  cer- 

|tain  regulations.     The  jKissenger  tolls  are  not  to  exceed 

I  Italf  an  anna  per  mile  for  second  claas,  or  one  anna  for  the 

^firet^laaa  accommodation  ;  but  thoeo  tolls  arc  subject  to  alte- 

■  ration  at  the  discretion  of  the  Locil  (Jovcrnmont,  prondcd 

that  no  such  revision  of  tolls  is  to  be  made  without  the  con- 

'  sent  of  the  promoters  until  they  have  distributed  by  way 

of  dividend  an  amount  equal  to  interest  at  the  mte  of  ten 

per  cent  per  annum  upon  the  total  capital  of  the  cchmjjiany. 

TbflconKtnictionof  the  tmmwsyg  i»  to  be  begun  within  twelve 

months  of  the  1 5th  ultimo.     We  have  no  information  aa 

to  what  power  is  do(^id«d  to   be  used,  but  the   matter 

appears  to  be  open. 

Leicester. — At  a  meeting  of  the  Leicester  Towd 
Council,  held  on  the  27th  iiibu,  the  Hm  Committee  recom- 
mended that  application  be  made  to  the  Board  of  Tnujo 
for  a  provisional  order  to  authorise  the  Corporation  to 
supply  electricity  within  the  borough.  Notice  had 
been  received  from  four  companies  of  their  intentioo 
to  apply  for  similar  i>owcrs,  and  the  committee  came 
to  tlie  coiicluoiou  that  the  best  course  to  adopt  for  the 
int«restfi  of  the  town  was  to  maintain  their  Uj;hting 
monopoly.  Objection  was  taken  to  the  scheme,  on  the 
ground  that  the  Corporation  hiul  now  plcuty  of  work  on 
hand,  but  in  the  result  the  proposal  was  adnptod  nrr/i^  cort , 
it  being  loft  for  subsequent  discussion  a«  to  whether  the 
power  should  ultimately  be  placed  in  the  hands  of  n  com- 
pany or  exercised  by  the  Corporation  themselves. 

Peat  Office  Sttrplus. — In  a  letter  to  the  Timf^  Mr. 
Hennikcr  Hc^itoti  mentions  that  the  profit  of  the  Post 
Office,  which  have  usually  been  sUtod  at  £3,000,000, 
waa  up  to  March,  1689,  within  a  fnictiou  of  X4,000,000. 
The  six)>enny  telegram,  he  also  say»,  now  p»ys.  Mr. 
Goftcben  has  said  at  Bath  that  he  would  part  with  bis  life 
rather  tliao  the  Poet  Office  surplus.  Mr.  Hcnniker  Heaton 
suggeeU,  bowever,  that  this  Government  Department  ought 
not  to  continue  to  make  further  and  further  proSt  out  of 
carrying  letters.  Ho  would  not  touch  the  siyplus  revenue 
up  to  three  millions,  but  says.  Let  it  stop  there,  and  let 
the  Parliament  carry  out  the  resolution  he  has  profMSod  : 
"  That  all  moneys  over  and  »bove  the  present  Poftt  Office 
profits  be  devoted  to  extending,  cheajMining,  and  facilitating 
pustiftl  and  tolcgraphic  communication  thruughout  the 
Empire." 

The  Dock  Strike.— All  the  world  and  London  has 
been  upset  diunng  the  post  week  in  its  airangemenU  by  the 


immense  strike  extending  to  some  120,000  men  on  the 
docks  at  the  East  End  of  London.  Indirectly,  it  must 
affect  almost  everyone,  and  it  is  to  ho  hoped  by  the 
lime  this  appears  the  diaa^^reements  will  be  settled. 
One  of  the  greatest  difficulties  has  been  the  failure 
for  a  time  of  the  ooul  supply,  and  one  electric 
works  we  know  was  on  the  point  of  shutting 
down  and  letting  its  men  go  idle  from  want  of  coal, 
having  failed  to  get  more  than  basketsful  of  coke,  but 
happily  the  coalmen  went  back  without  very  great  delay. 
Indeed,  unless  they  had  done  so,  even  the  very  presses  of 
the  great  daily  {ia{>er»  would  have  had  to  stop,  and  with- 
out douht  oloctric  central  stations  would  have  had  to  bare 
shut  down.  . 

>  Birmingluuii. — ^Thc  telpher  line  round  the  winter  gar-  ' 
den  at  tho  Birmingham  Electrical  Kxhibitioti  is  now  finished 
and  in  order.  It  seems  &  good,  strong  workmanlike  job  and 
would  do  to  carry  pig  iron  just  as  well  as  passengers,  A 
"  living  example  "  of  electrical  traction  of  this  kind  cannot 
fail  to  carry  great  conncttona  of  its  utility  to  the  pn> 
priotors  of  works  in  the  Midlands.  A  scheme  is  underway 
for  a  smftll  projector  to  be  strung  up  in  the  winter  garden 
so  aa  to  cast  a  beam  of  light  u]>on  the  fountain.  Some 
disappointment  has  been  ctprossod  upon  the  scattered  dis- 
position of  the  electrical  exhibits,  which  are  much  mixed  up 
with  other  ordinary  exhibits.  It  is  proposed  to  alter  this 
to  some  extent,  and  that  at  the  same  time  make  meet  a 
social  want  of  the  exhibitors  themselves,  by  the  establish- 
ment of  an  Electric  Club  for  the  benefit  of  electric  men 
coming  to  see  the  show,  so  that  they  may  bo  cordially  ^^^ 
received  by  those  in  the  exhibition.  ^^M 

Electricity  Abroad  in  AfrloBN — In  connection  with  ^^ 
the  Imperial  Brilish  East  Africa  Compiany,  recently  incor- 
porated with  1-Coyal  charter,  with  capital  of  two  millions 
sterling,  we  bear  that  it  is  proposed,  in  view  of  the  hostility 
evinced  by  the  natives  in  the  major  portion  of  the  com- 
pany's territory,  to  combine  with  the  German  company  for 
the  purpose  of  eetabtisfaini;  a  gigantic  electric  lighting 
stntioR  on  the  summit  of  Mount  Kilimanjaro.  A 
number  of  arc  lights,  amounting  in  the  aggregate 
to  150.000  candles,  are  to  be  used,  and  it  is  ex- 
pected that  not  only  will  the  blaze  of  light  on 
the  tower  have  tho  eiTecl  of  bubduing  the  natives  within  a 
nmge  of  three  degi-eas,  but  will  materially  aid  the  passage 
of  Mr.  H.  M.  Stanley  and  Emio  Pasha  through  a  danger- 
ous and  difhcult  country.  As  we  havo  roasou  to  know  that 
this  information  has  nob  been  given  to  any  other  joturnal, 
we  shall  bo  obliged  if  eontemporariea  copying  it  will  kindly 
acknowledge  the  source. 

Rnirord  Ablwy.—Lord  Savile  has  had  RtUfonl  Abbey 
lighted  thiuu^hoiit  with  the  electric  light,  and  the  work 
has  been  comj>teted  and  is  now  in  working  order.  The 
eloctric  light  has  been  introduced  into  every  |>ortion  of  the 
abbey,  not  only  for  lighting  the  reception-rooms  and 
bedrooms,  but  also  for  the  kitchens  and  Mrvanta' 
deijartments.  A  considerable  number  of  lights  are 
also  used  in  the  stables  and  for  the  rww  winter  garden. 
Altogether  nearly  *00  lights  are  required.  The  dynamo, 
driven  by  a  30  h.p.  engine,  is  placed  in  the  old  brewhuuse 
near  the  stablesL  A  battery  of  accumulators  is  alau  pro- 
vided, and  is  used  for  supplying  the  light«  required  botbafc 
night  and  early  in  the  morning.  The  whole  of  the  woric 
has  been  designed  and  carried  out  by  Messrs,  Edmundsoasy 
of  Great  George-strest,  Westminster,  and  great  care  has 
been  taken  in  introducing  the  cables  and  «\TOhv«jt.'-nk  >»,'>i 
«ay  to  mJTir©  \.\k«  -(WWa  ^wmctjCvota,  mA.  -Kawyj  <A.  'Oo*  "i^ 


Httiii}^  pravloiiBlr   uho>I    for   ail    and    candlea    have   liaen 
lulopted  for  coiTj'Uig  tbti  new  lighU. 

York  Tramways. — Mr.  Joseph  Kinc«inl  ie  chairDifl.ii 
of  tho  York  Tramways  Comjiany,  and  will  no  doubt  «ee 
tlut  electricity  in  introducod  on  Iboir  lines  in  dito  tinio. 
At  ih«  last  half-yearly  mectiiig,  on  Attj>:tut  32nd,  it  waa 
asked,  would  not  electricity  he  adapted  for  use  in  York, 
and  ivould  that  motive  power  bo  equally  aconomioal  and 
ufef  The  Cliainnaii  reptiud  tbit  electricity  waii,  no 
doiiht,  equally  safe,  and  one  advaiila(;e  tbo  Voik  Coinpaiiy 
had  was  that  it  bud  got  thd  authotily  of  Parliunient  to 
work  by  inechanicii]  [iew«r,  but  tbo  directors  did  not  like 
to  move  until  electrical  systems  were  a  little  moro 
advanced.  In  Voik  the  trafiiu  was  i»i'ctt>-  c<|tmtly  divided 
over  tbe  whole  system,  and  if  they  appUcil  muebanical 
power  at  ill  it  would  havo  to  be  applie'l  over  the  whole 
system,  ao  th:it  here  it  w:u>  nut  ijiiitc  no  ttuitable  ,i^  in 
larger  iindei'takin^s.  The  directovK,  buwuvur,  would  apply 
their  nxitaricnve  to  tbo  qnoHtioii,  and  when  TnatU-c^  weio 
mure  sutiKfacLory  they  would  eonio  to  the  fibai-eholilorii. 

Aoonmalntor  Stations.— It  k  very  evident  that  if 
the  direct-ciinenl  ityrittiiu  U  U>  play  it«  [Kirt  in  (b(.-  Mtiii^<{lu 
for  existence  amoii^  the  rival  syi^tum»,  the  iidvaiititgus 
cloarly  urged  for  it  oii  the  score  of  safety  from  break- 
down by  tho  employment  of  accumulator  will  be 
one  of  the  chief  things  irt  ibi  favour,  and  a 
very    great    one     it    is.       The     pnblication,    theroforo, 


of  the  Hectrical  Power  SU^rago  Coni,«ny'ii  ,«mphlot  -  ""»*ry  -«^«^ '■"*"*.-i^  »  ™«'«t.a.«  i«.Keu. 
on  "Public  Supply  ou  the  Ston^-e  System,"  k  very"  »o^  should  wo  pixjceed  if  tbo  iiM  of  dynamo  i«  not  f««.bl« 
oiMiortune.      In  thi«    thoy  nrj-e  with   fo«e  all    Uie  ad-     «"<I  M»'-"»"'7 '^'ttery  ,«  «Ufy;e«ted?  ..id  data  have  been 


o]>iiortune.      In  thin    thoy  urge 

vantages  which  have  been  fnlly  diaciiasud  by  their  own 

ehampiuns,  and  by  Mj-.  C'runi[itoii  ami  otheiH.  rartioularx 
^B  of  the  siiecia)  featunu  of  tlie  K.P.8.  system  (Kinjt'B  initents) 
^^     with   automatic   switcbofn  and   ru^ulatora  a»  ueed  itt  tbc 

Cbolsea    central    sUition    arc    fully  given  ;    ami   at    thu 

Ipremnt  state  of  electrical  science  il  eauiioi.  bo  said  tlmt 
intending  homngh  engineers  or  other  aiithoriliiM  have 
prui>erly  reail  up  thu  auhjoct  ol  central  electric  sup|>ly 
without  jieruEing  this  duscrijilion  of  the  K,I*.S.  Ryetem, 
Tele^aphing  Postal  Orders. ^Ai-riii^ctiiciit«  buvu 
now  bitcfi  iii;iiit  for  porHi*tiK  iti  tcrUiin  of  tho  larger  tuwris 
of  (ireal  Bribiin  to  (elcgntpli  money  oitlors.  The  system 
will  commeni^e  next  Monday.  The  eendur  \K\yi>  tliu 
amount,  and  double  the  price  of  the  usual  order,  with  aloo 
tbe  price  of  Ibe  olbciid  tclogiMm  mid  lepelitiori.    Me  aI»o 

IBBialM  an  onlinary  tolegram  to  tho  rflcoivrr,  who  obtain!^  th« 
money  oti  prcscnliLtiu:!  ol  thit  ttdegium  with  iiitiHriictoiy 
proof  of  hiii  identity.  The  tniFiBmistmon  U  limitod  to  sums 
of  XIO  or  under.  Tho  ordinary  money  order  fonn*  arc 
used,  and  tbo  wordH  "  by  te1oi;raph  "  ary  in  lie  acroK«  the 
eorncr.  Tlie  iri«tJti)tion  of  this  syfitem  of  lele-^|ibiiig 
money  will  moot  a  ivatil  iKca^ionally  found  extremely 
pressing,  and  ai>  thiu  anan;;^!  am  Iinidly  *;ivo  rinc  iv 
fntnd.  The  system,  if  xuccea-tful,  will,  no  doubt,  extend 
to  othur  li>wn8.  For  the  present,  the  now  orders  will  be 
issued  from  tho  princifial  nfllrcH  in  the  follow-in;;  towns  : 
I.«oduri,  Birmingbani,    Bri;;htou,    Hristol,  CmlilV,    T.eeils. 

iliivoriKM)!,  \].iiichoater.  Militate,  Ncwcjfitlc-on  Tyno,  Ports- 
mouth, ScarboTOugh,  Dundee,  Kilinbiirgh,  GliWjjiow,  Belfast, 
Cork,  iMid  Dublin. 
Sxploitinff  tbo  Colo&Us.    -The  tide  of  supply  of 
obctric  miichitieiy  t.i  tbi.'  Itriti&h  voloniea  is,  we  aii!j;lail  to 
taa,  beginning  fairly  tn  set  in.     The  other  wa«k  wo  noticed 
e/Mt    prc/Mi-atioiig    aih)    ne^oliutiotis   wuru    Iwiiig    tnailo 
for  ligbtiBg  in   OUcittU  by  Messrs.  CiTimptoti.     A  little 


wbilfl  before  wo  monli.'Ued  the  centrul  ■tatioii  for 
Shanghai,  wbicb  if  boing  com^tructed  by  Messrs.  Johnson 
and  FhiUipH.  Africa  now  seems  to  be  seriously  taking  np 
the  (question,  and  we  find  a  company  alretidy  formed  for 
tbo  supply  and  dlHtriliution  of  electric  light  and  [Mwer  in 
the  latest  golden  city,  Johanniaberg,  in  the  TransvaaL 
Oiu"  British  engineers  cannot  too  frequently  considw  that 
if  they  wish  to  rival  in  any  n'ay  the  remarkable  prograia 
in  oloetriciil  xcienco  which  ha«  Uken  place  the  other  Ride 
of  the  Atlantic,  tlioy  nuwt  push  to  the  utmost  the  supply 
to  that  (Irtiator  Britain  wbicb,  as  yet,  is  baixlly  touched. 
Cai>ada,  for  instance,  i^  .ilmoAt  Ait  active  as  the  Slates 
themndveR  in  desire  for  electric  tight,  but  nbiains  most  of 
its  plant  from  the  States.  At  tbe  recent  Electrical 
Exhibition  at  St.  John's,  most  of  the  exhibitors  were 
American,  although  there  should  be  a  j^reat  tield  for 
English  goods  in  our  own  colony,  which,  be  it  remembered, 
ibougb  not  BO  tbi<!kly  populated,  is  y«t  in  ilaelf  oqnal  in 
area  to  the  United  8t:>tes.  The  indications  of  ptxigreee  aro, 
however,  more  satiafiictory,  now  tbat  f:ir-di»tant  ooiisumcra 
iKicome  moro  and  more  certain  that  tho  new  industry  has 
devvlo|>c4  into  .1  dc|)ondablo  commoicial  position,  and  tliat 
their  dojiircs  and  rdplirementii,  when  cxjireiscd,  callboclUt^• 
fnlly  t.bmijibt  out  by  thorough  eiiwrt*,  the  machinery 
(|iiickly  mauufa^iUircd  and  Mint  out,  and  will  aearvta  tlie 
puiirosoa  for  which  tbcy  arc  designed  with  natisfaction 
when  orert«rL 

A  Primary  Battery  Plant—It  U  eomoUmCR  asked; 


liought  of  succesiiful  inMtaucej;  of  this  kind.  Some  of  ihew 
have  been  given  frnm  time  to  time,  luid  an  example  come* 
from  IniiianaiKiliB,  of  which  it  may  bo  intet&itiiig  lo  repro- 
duce the  particuleru,  as  gireii  in  the  Elfttrmi  World,  A 
safety  deposit  company  desiring  to  lue  three  incandescent 
lamps  in  one  of  their  vaults  for  jioriods  not  to  exceed  \T> 
minul«»,  iLud  bt-ing  unable  to  secure  service  from 
either  isolated  plant  or  central  station,  or  oxtni  power  to 
o[»flratc  a  dynamo,  requested  an  elect i-iciaii,  Mr.  li«it«, 
to  instill]  a  primary  battci-y  of  sufHcient  cii{Mcity  to 
light  three  lights  of  (."i  volts,  16  c.p.  each.  Mr.  ReitE 
calletl  attention  tti  the  fact  that  such  an  installation  would 
prove  neilhersatialiictory  nor  economical,  and  recommended 
tlie  iiHe  nl  storage  batteries,  but  thoy  were  not  adopted, 
owing  tu  theiucDiiveniencBof  imcuriiig  current  for  charging, 
and  for  othci'  reasons.  Ro  23  cells  were  {iro(Kired  of  an 
improved  form  <if  c.arbr>n  buttery,  and  this  has  given 
perfect  satiffactiou  during  the  past  nine  moiitlu.  Tho  round 
glass  jai'B  are  13in.  by  8in. ;  resting  on  tbu  top  of  tbe 
j»r  is  a  cast  brass  ring  supporting  'id  carbons,  ^iii. 
in  diameter  by  13in.  long,  and  a  ranc  plate  12iri.  by  3iii.  by 
liu.,  and, weighing  9MI).,  which  is  euspeiidod  in  a  porous 
i-iip  containing  water  slightly  uciduliitcd  (.tO  |Mrl<^  water  to 
one  (»ai'l  sulphuric  acid).  l"be  solution  sun'onndiiig  the  *-ar- 
buuB  is  prcjiared  by  adding  otic  and  a  half  [x>uiitk  of 
<  hrooiic  acid  t«  each  gallon  of  water.  'Die  cells  are  cleaned 
out  about  onco  in  six  weeks.  Tho  aotntion  ia  ronowad 
every  thrive  niunths,  and  though  the  battery  has  been  fi> 
operation  over  eight  luontJiH  thoio  is  no  great  devreooe  tn 
the  xiiic  pUtei>. 

The  Paris  Con  gross.  .—The  congress   at  Parin  took 

pWc  last  Siibnrday.  M.  MaAcart  was  votul  aa  president, 
atid  Sii  -W'itli.ini  ThnniGon  as  bonor.iry  pimdeiit,  and 
took  his  plavo  by  the  side  of  M.  MiKcatt^ — un  honour  to 
Kngbsh  electricians  wbicb  thoy  will  doubtless  appreciate. 
Mr,  VmucB  wan  ■A\*\iointiid  vice-president    for  England. 
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Tlw  meetingt  v«ro  held  &t  Iht  rooma  of  the  Socl^t^ 
d'Encouragsment,  44,  nie  tie  Rennea.  The  congress 
elect«(]  to  divide  the  f»ibject«  for  diRciisfiion  tindor  four 
beads:  (1)  Electrical  unit«,  (2)  industrial  applicatioiiH,  (3) 
olographs  and  totoplionos,  »nd  (1)  eloctro-physiology. 
On  Moodily  th«  congress  ftgain  mot,  und  organised 
committoes  of  the  sub-aeotions :  Pimt  aection,  M.  Lipp- 
man.  president ;  M.  Pellat,  secretary.  Sucoiid  section, 
M.  Pottior,  president;  MJl.  Forbes  (Eitglatid),  Forram 
(It*ly>,  Fontaine  (Frmnoe),  vic6-|>roeidoiita ;  Hoepitalier. 
■eeretary.  Third  loctioii :  M.  Fribourg,  prosidant ;  M.M. 
Hughes  (England),  nanneiix  (Bclginm),  vicD-prosideiits ; 
M.H.  de  la  Tou^Jine,  Brileniiki,  nnd  O.  Diiinoiit,  eocrc- 
tariM.  Fourth  sdction  ;  M.  Giirriel,  prusideiit ;  M.  IVipior, 
vicd-pns)d«nt ;  and  M.  itrocu,  soctotury.  In  tfao  third 
Bdetion  a  jjaper  was  commimicaied  by  M.  Mercadier 
on  telephony.  In  the  second  sectiott,  M.  Crova  reBiimed 
his  rMeiLTches  roliiWng  to  the  crtiation  of  a  definite  unit 
of  light,  and,  accoi-dirig  to  leports,  gi^h'U  *  strict 
aohltiiMi  of  this  problem.  Aftei-  this,  M.  llMe  (Belgium) 
drew  att«ntion  to  the  use  of  non-condeneitig  engines  in  an 
accumulator  tttation.  lie  ;u)voc«ted  the  mo  of  the  steuni 
for  beating  the  stations  and  Iceeping  them  at  a  iiomial 
tem])eraturc  or,  on  the  othci'  hiiTuI,  cooling  them  by  refri- 
iceration  in  hot  (.'liiii;ttort.  AJthuu^h  this  etratigu  idea 
naturally  Burprieed  moat  of  hia  audience,  he  wilr  liKtened  to 
with  attention  and  apptatideil  at  the  end  without  criticism. 
The  congreen  continues  its  sittings.  Wc  believe  that  [rail 
of  the  iirogramme  of  the  Inetibntion  has  httd  to  bo 
abandoned  in  oonsequence  of  unfortunately  cluehin;;  with 
the  uraDgemonts  of  the  congress. 

^y  Elaotrlc  Ph&ntoin  Ship. — The  correspondent  of  the 
Lit^rpool  t'curifr  gives  a  vivid  luicount  of  it  numuwliat  ox- 
tnordinary  accident  which  occurred  through  the  use  of 
the  electric  light  in  the  naval  manoouvres.  "The 
'  War»pit«,' "  ho  says,  "  moved  out  of  the  harboin-  steaming 
slowly  ;  the  crowi  electric  tlaxh  lights  frnnt  tbe  netv  station 
at  Mount  Edgocumbc  and  the  battery  opjHJaito  making  ttio 
durkoeu  doubly  dark  from  their  rapid  flanhinj;.  Then  the 
fiudden  withdrawal  of  their  rayH  prodntod  one  of  the  moat 
wonderful  0[)tical  eflTects.  By  the  distribution  of  thu  boams 
of  light  the  image  of  our  ship  w>i8  projecteil  on  the  lumi- 
nous pathway  thrown  over  the  water,  eo  that  it  nppeaied 
as  if  another  '  Warspite '  of  Bomewhot  rotluced  [jroportiona, 
hut  standing  out  in  relief  like  a  real  uhip,  w-m  sailing  along 
on  a  parallel  coui-so  to  ours,  but  a  litttu  in  if  Iranco  on  our 
port  bow,  jiiftt  like  the  mint^u  uf  the  deeert.  Unfortunately 
ttue  phantom  ilUiminaitt  led  to  a  serious  accident  a£  we 
got  abraa«t  of  the  lighthouse  at  the  end  of  the  breakwater, 
an  acrident  which  lint  for  the  [iromptitnde  of  those  in  ch.irge 
of  the  ship  might  have  boun  wun  niuru  ^oiioiis,  and  niiglit 
have  resulted  in  much  loan  of  life.  Aa  the  '  War»pite  '  wa; 
going  out  of  the  Sound  u  Norwegian  l}iuv|ue  called  the 
'  Ahti,'  Rome  400  lon^  bnrthcn,  nnd  [tartly  laden  with 
timber,  bound  from  Finland  to  Plymouth,  was  coming 
inside  the  harbour,  we  saw  hor  tights  steering  direct  on  to 
as  OS  we  rounded  the  )x>iat,  and  itltoring  coui-^c,  8t4irbo(tide<I 
our  holm,  besides  going  aniorn  full  8|)ee!(l.  A|>|iarLMitly 
frightenetl  by  the  sudden  apparition  uf  such  a  giant  monster 
aa  we  loolie<l,  magntlied  by  the  various  olrctnc  lights  [tlaying 
across  the  water,  the  master  of  thobari|uedid  the  very  thing 
bomightnot  tohavedone,  [wrted  hiii  helm  inRteud  nf  keeping 
on  bis  course,  '{"he  t'tTcvt  of  this  led  U)  bringing  tboKorwegiaii 
Teasel  right  acrofis  our  huws,  iind  we  stnii'k  her  jiieit  .d).ift 
bar  fore  chuinson  the  port  side,  cutting  down  her  bulwaj-kx 
nod  upfxr  work*.      Happily  our  ram  prow  was,  ihi-oiigh 


our  deep  immeraou,  at  least  17ft.  under  water,  and  so  it 
wont  actually  under  the  barque's  keel  without  damaging 
the  bottom  of  the  craft  in  any  way.  Bnt  for  this,  and  the 
hIow  rate  at  which  we  were  moving  at  the  time^  we  would 
have  cut  her  in  two  in  an  instant." 

Telcphono  Electrios. — The  following  little  epieode  re- 
cently passed  beiwceti  the  authoritiea  of  the  National  Tole- 
I)honc  Company  and  an  electrical  engineer  who  has  an  office 
in  the  City.  There  are  Ave  telephones  in  the  office  with  one 
live-lino  indicator  of  the  uaiul  dro)i  connection  jrattoni  in 
which  the  fall  of  the  shutter  complete*  the  local  circuit 
and  rings  the  belL  The  indicator  wait  out  of  order;  being 
a  bad  sjiecimen  ;  not  only  was  tliia  bo,  but  it  was  [ilaced  in 
the  sending  circuit,  so  that  the  difficulty  and  annoy- 
ance due  to  defective  shutters  and  an  almost  eon- 
tinuously  ringing  bell  was  greatly  intensified  by  the  fact 
that  tjoth  endR  of  the  circuit  contributed  to  the  mainten- 
ance of  the  uuutanco.  It  struck  the  R.R.  in  questioa 
that  as  a  very  simple  remedy  the  indicator  and  boll  might 
be  placed  on  the  reuci^djig  circuit  only,  and  be  paid  u  visit 
tu  the  uDicea  of  the  National  Telephone  Company  with  a 
view  tu  jmtting  this  forward  as  a  euggOBtion.  lie  saw  the 
manager,  who,  in  a  very  ufT-hanJ  mauncr  declined 
to  diacusfi  the  matter,  an  I  liniUly  asked,  with  a 
HArcastic  emile,  if  his  visitor  proposed  to  instruet 
the  Kloetrician,  to  which  the  answer  was  "  Yes,  certainly  : 
ii-ut  him  out."  AVhcn  trotted  out  he  proved  to  he  a  youth 
uf  itume  '22  summers,  who,  at  first,  was  inclinod  to  adopt  the 
same  domineering  aii-  of  his  priuoipat,  and  romarkod 
they  were  perfectly  well  able  to  carry  out  the  work 
of  the  comirany  themselves.  Thi3  visitor  explained 
politely  that  the  continuous  ringing  of  the  bell  was 
a  nuisance,  and  if  the  Electrician  did  not  see  his  way 
clearly  t<>  put  the  matter  right  ho  would  do  eo 
himaulf  if  they  would  give  the  neceasary  authority.  The 
genial  youth  smiled  largely,  and  asked,  Did  he  think  be 
could  do  bettor  than  the  Electrician  of  the  Natioiul  Tele- 
phone. Tlie  visitor  thought  so,  if  thativas  a  specimen  of  their 
■ability,  but  remarked  he  did  not  come  there  either  to  be 
oflensive  or  to  teach  them  their  Inisineas,  hnt  merely 
wanted  to  remedy  the  nuisance,  and  not  to  argue.  The 
young  electrician  then  asked  if  knoM'ledge  of  matters  electri- 
cal w;is  (lartof  hia  visitor's  ac'piiremente,  still  preserving  his 
anporcillious  ilomuanoui'.  ThoE.  K.  meekly  ruji1ie«l  that  he 
had  been  a  member  of  the  Hocialy  of  Telegnipb-Hngineers 
foi'  10  years,  and  bad  probabl}'  done  [iractical  work  before 
the  I'iloctrician  to  the  Com|>any  was  liorn.  Wlicrou|K)ii 
the  latter  climbe<l  down,  and  a«ked  if  he  could  kindly 
have  exfilained  how  the  thing  was  to  be  done.  A 
simple  diagram  was  at  once  drawn,  showing  the  iu- 
dicittor  in  the  receiving-circuit  only,  but  after  forty 
minutes'  study  on  that  occacJon,  and  three  days'  sub- 
seiiuent  inveatigation,  he  was  unable  to  understand  it. 
EvcnUially  Ibe  company  sent  a  man  round,  cut  out  the  bell 
in  the  local  circuit,  putting  five  double  bells,  one  to  each 
tclo[>honc,  on  the  top  of  the  door  of  eucb  tele|)hone  box, 
and  furnished  the  offioo  boy  wiiha  [liocoof  stick  with  which 
to  piiah  the  f  butter  up  to  its  ])laoe  as  it  fell,  *o  that  at  the 
[irvsent  moment  there  are  five  heavenly  nuiKinccs  inGt«ad 
of  unuv  and  il  l>oy  has  to  Iki  continually  ke|it  by  the  aitie  of 
the  iiidicaUir  with  a  long  slick  to  make  dabs  at  the 
shutters  ait  they  fall.  N.B.  to  the  N.T.C.— Next  time  any 
cnmpelcnt  (jorsun  wishes  (o  make  a  suggestion  for  the  im- 
provement uf  their  iiotoriounly  "ttnubl^iomo  aervii-e  tbey 
Miii:ht  at  IcHKt  li^eHt  it  with  some  attciki\w\«'MY&.  '^  >c«^M«^»'| 
aMe,  oven  alieTOYfl.  U>  wtvV-^vtVAivV  "w.. 
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PAfilS  EXHIBmO)9.~V. 

THE  ClXiBE  ELECTRtOAI.   AND  ENOINEERING  COMPAjn'. 

The  w«Il-I{iiowii  electrical  fittingR  of  Mr.  Killmgworth 
Hedgea, shown  by  this  Company,  occupy  nn  iiitor©«ting  Ktand 
neai'  the  top  of  the  second  avoniio.  This  exhibit  conaists  of 
an  ae&ortnifliit  of  Bwitcheup  cut-outs,  and  mica  foils,  which, 
although  conforming  to  tho  oripnal  patented  de»igiiH,  are 
now  coiiHiderahly  improved  in  the  lioUiils  of  tbo  amcitto- 
tnenU  The  very  int<enioiui  apparatus  also  invont«iI  by  Mr. 
Hedges,  known  ag  th«  liquid  vnrtex  speed  indicator,  is 
shown  in  improved  forms,  and  tbo  exhibit  alto  contaiiLS  a 
number  of  Bpecimens  nf  carbons. 


.^^^Sf' 
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Fin.  2. — Hc(l^'  nfgh-tonirioti  Otit-aiit,  itith  Uk*  Poil. 
Via.  2. — Cocjia-cireuit  K  Htiit-tonMon  »,t<^  FiMille  d«  Btict. 

The  BwitcheH  have  the  name  direct-acting  loose  contact 
aa  thonewhinh  wcro  «hi>)itwi  at  Paris  in  1881,  but  the 
chance  of  the  spring  becoming  softened  by  the  accidentiil 
dovelopment  of  heat  has  been  obriated,  and  the  contact 
cannot  be  left  partly  on.  Knnnuriled  st\a.te  ba>>eB  arc  need 
for  the  switches,  and  uUo  for  all  the  cut-oat  frauo«,  with 
tho  exception  of  tho  circular  pattern  (shown  in  Fig.  I),  for 
wliich  plain  slate  ia  employed,  with  bevelled  edges,  to  u.llow 
of  easy  adjustment  of  the  cover. 
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Fio.  4.— Hodgoi'  Vort*X  LIijoU  8[>»d  Intlioslnr. 
fia.  4.— IndicAtniird*  Vit«9M  &  VortM  Liqaido  do  Hcdgts. 

The  cut-out  frama  for  ciiri-6nt«(  of   high  E.M.F.  ia  shown 

Iia  Fig.  2.  In  these  a  long  strip  of  tinfoil  passes  in  zigzag 
fuhioiioverand  under  piecoeof  loose  fibre  washers,  the  object 
of  thi*  armngcmont  being  to  extinguibh  the  are.  This  mioa 
caao  forms  a  protecting  box,  and  prevents  the  foil  being 
tcactered  when  the  fii»c  in  rupturuu.  The  frxmea  are  made 
in  standard  »iz*s  to  lake  tho  usual  Bices  of  cable,  and  arc 
made  with  connections  of  various  |)att«ni»,  which  arc  shown 
ifj  tlie  illustration.  The  imtlern  of  Hodges' mica-foil  cut- 
oi/ta  which  appears  to  be  in  most  demand  ia  that  wi;h  tb« 


EXPOSITION   DB  PARIS.— V. 


GLOBE  ELECTRICAL  AND  EKOINEERINS  COMPANY. 

Lc9  aiipareila  ^lectriquos  Inen  connua  de  M.  Ritling- 
wortb  flodgee,  cxj>o«^4  ]«r  cc  compjignie,  forment  uoe 
vitn'ne  int^^reviante  vers  te  haut  do  In  soconde  avenue.  Cette 
exposition  se  com^icse  de  ditferenU  modules  de  conimut«> 
tcurs,  do  «oupo-<ircuit«  avoc  fonillos  de  mica,  <]ai  tout  en 
so  conforinanl  aiix  deesiiis  origiiiaux  bri^vette,  oSrent  da 
nombretiHU  amHJionationB  de  ddtail.  On  pent  voir  ^gsle- 
mont  ()itf<^rcntR  modt'los  om^liori^  ile  I'lnfi^nieux  appaxeil 
imagim^  par  M.  LIcdgce,  connu  comme  indicateurde  Vitesse 
vortex<lit)iiide ;  ainsi  que  du  nombroux  spociioetia  de 
charbens. 

Los  commutateura  poas^dent  le  m^me  contaet  d'action 
direcbo  libra,  quo  coux  exposes  K  Paris  en  1681,  nuue  on  a 
ram(^dii^  Ji'l't^venttLaJit^  que  le  ressort  puisse  as  trouver 


Fl9. 1,— Bodj^a'  CTut-out,  </SrcuUr  f«>Tin. 
PlO.  L— C*«[*-<:iroiiit  Hwtgf*,  fanjie  CicciiUin 

amoindri  par  nn  d4velop|K!moiit  accidentol  de  chaleur,  etle 
contact  no  pout  plus  rostor  parliellement  *tabli.  On 
cmploie  un  support  eii  ardoiso  i^raaJll^e  pOur  lea  com- 
mutatenriii,  en  mf-iavi  tem{»  que  pour  lea  encadre- 
rnont*  des  coupecircuita,  a  Vexeeption  du  modide 
circulairo  indiqm^  dans  U  l-lg.  I,  dane  leijuel  ou  emploie 
de  Vardoise  ordinaire  kreborus  vn  biaeau  pour  penoettrc 
I'ajustement  facile  dii  couvercle.  L'eucadroment  du 
coupe-circuit  |Kiur  courauls  de  haute  t«Dsion  Mt  indiqui 
dans  Ifl  Fig.  2.  Dans  ceiut-ci  une  longue  bande  de  papier 
d'etain  passo  on  zigzag  au-dessus  et  an-aMSOua  de  moroaatu 
mobilea  en  caoutchouc,  ce  qui  a  pour  bat  d'Meindro  Tare. 
La  bolte  en  mica  forme  uuc  enveloupe  protectrice,  et 
eropSche  la  (euille  d'^tain  d'etre  *parpil]4«  quaiid  le  coupe- 
circuit  eat  rompu-  Lot  montui-es  sont  faites  d'apr*«  a<« 
mod^Ias-^alone  suivant  loB  dimeneions  ordinairea,  «t 
avec     (loB    attaches  do    difTdrenta    modules    cotome   on 


Cotr**  T^»ii«  h  Ctnui.  s^'-u-  it  ntr.^  '«■ 


Fin,  3.— HodgM*  Msiu  Cut-out.  with  Mica  Foil. 
Vt-i.  3.— Coupedrcuii  HedgtB  h  Fouillt  do  Hioa. 

IKiut  voir  atir  le  dessin.  Lo  modvle  de  coupe-circuit  en 
feuilie  de  mica  de  Hedges  qui  purait  dtre  le  plus  reeborohri 
est  ceUii  avec  attache  A  forme  conique  (Fig.  3),  forme  qid 
[Kinuul  du  di-tachcr  le  cadre  du  t4Lbleau  de  la  distribution, 
sa-UB  toucher  aux  conduites.  Cc  inodtlo  a  ^iv  omployu  daa* 
I'inBtallatifjn  du  ClnK  tie  St.  Stephen,  des  Ma&;aainM|^^ 
Junior  Army  ut  Navy,  ainsi  que  dan8  bcaucoup  de  nu 
INirticult<-rc8  do  Londrcs. 

LcB  (^chantillonH  de  feuilles  do  mica  do  difly^ronta  mod^lea 
qui  sont  exposes,  montrcnt  loe   mt-thodes  adopb^ea  poor 
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tbimblo-coned  connectiini  (Fig.  3),  as  this  form  ailintt^  of 
the  frame  being  detached  from  Ihe  awitehlmard  ^vithont 
difttuibiag  the  letuls.  This  detiigii  hue  \)een  limpioyod  for 
fitting  up  the  St.  Stcplion's  Cliib.  the  Junior  Army  and 
Navr  Stores,  and  alao  many  prii-ate  bouaea  in  London. 

The  ftjurarttueiita  of  tuJcu  ioiIh  of  viu-ioits  eizsa  cxhibit«il 
show  the  pluii  luluptixl  for  iliflVrviit  ciirrotits.  For  those 
above  60  usperoa,  tbe  endii  of  the  fiuie,  ufter  Iteing  csire- 
fuDy  uttennfied  with  strips  of  tltick  tinfoil,  ur«  soldered  to 
tiniied  cop(>cr,  which,  whjic  forming  an  cxuellont  contact. 


diffi^renls  cowraiits.  Pour  coui  it  plus  de  60  ampftrea,  les 
uxtrt'mit^'Hdii  coupo-ctrcuit  aprt'S  avoir  (5t6  eoigneuaement 
renforci^-efl  arec  doi^  htvndcs  <!-p!U8SCH  de  feiiilles  uVtain,  Hont 
Kotidi^es  h  du  cuivrc  t-Uiint-,  i|ui  tout  en  furmant  un  excellent 
coiitsicl  empt^hu  toute  cltancu  de  fusion  qui  [wurrait 
provonir  d'uiid  attache  de  contact  lual  Hxt-e. 

II  y  a  eu  de  noinbreuses  deitinndus  de  cea  feuiltes  do 
mica  en  t^'anee  ut  Bui'tont  a  Paris,  oii  la  Municipality  a 
insists  etur  I'omploi  des  coupe-cireuite  conatraita  do  Eai;on 
A  pr^venir  toiite  cbunce  de  contact  iiccidentel  avec  lea 
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Alao  proventa  any  ehanco  of  fusion  through  a  badly-Rer«vod 
down  contact  strap. 

Many  onouiries  are  being  received  (or  these  mica  foils 
for  use  in  Fnuice,  oRjiecinlly  in  PariK,  where  the  Mnnioi- 
p*tity  have  inaistod  cutouts  of  such  \  con«lnKtion  »hall  be 
naed,  that  there  shall  be  no  chance  of  accidental  contact 
with  the  two  terminBila  when  inserting  a  fuse.  M.  Mor«, 
of  the  Avenue  d«  I'Op«r«,  Paris,  has  tu«d  them  largely  in 
all  his  recent  installations, 

lledgsa'  vortex  liquid    ajteed  indicator  is  now  a  well 


deux  homes  nuand  on  introduil  la  pi^  de  communication. 
M.  Mors,  de  I'A venue  de  I'Op^n,  h  Paris,  les  a  employees 
en  grnnde  (juanlit^*  dans  »e8  r^centoa  instalUtions. 

L'indieateur  de  ritoaae  h.  rortex-Iiquide  de  Hodges,  est 
I'application  maintenant  bien-connuc  d'un  principe  ni9- 
simpte  de  dynamique  A  uo  usaee  commercial,  ot  il  a'est  dm 
beeoin  d'en  donner  ici  one  description  detaill^e.  Cent 
stmplemont  Vapptication  de  la  forme  concave  c|iie  prend 
tout  Itquide  place  dans  un  viuo  soumia  A  un  taouveraont  de 
rotation  rnpide,  pour  di'-terminer  la  rapidity  de  ca  vbua»« 


known  application  of  a  rfmple  principle  of  dynamicB  to  a 
GomiDcrcia]  purpose,  xixj  nueds  no  Icn^bcnca  description 
here.  In  efl&ct,  it  m  the  oRiplgynient>  of  thu  cup-abapsd 
form  which  any  li<juid  alwayB  !u»ume>i  when  put  into  a 
mpidly-rorolving  vflMcl,  in  order  to  measure  the  ^iwihI  of 
that  rolalion  by  the  depth  to  which  the  hollow  in  tha centre 
of  the  Litjiiid  extends.  This  can  be  accurately  read  oft  1)y 
means  of  a  scale  at  the  side. 

This  epeed  indicator  has  alieady  boon  veiy  largely 
adopted  in  Fnince,  and  is  used  in  most  of  the  electiic  hglit 

'  installatious  of  the  Fraocb  Navy,  and  ut  several  uf  the 
AnenaU.  The  speed  indicators  of  this  pattern,  which  are 
also  exhibited  at  vrotV  at  Messrs.  Sautter,  Loranionnier, 
and  Cio.,  and  at  Mosei's.  Cruinptuirii  Htandti,  are  very  ^ull 
finished,  and  are  perfectly  noiseless  in  action,  as  they  arc 
driven  diroctihy  means  of  a  gut  liaiid  instead  of  hy  bevel 
ivheels. 

The' Globe  Klectrical  Company  also  have  an  exhibit  of 
eoiue  of  the  more  mital  sizes  of  citrbuna  and  plates  which 
are  manufactureil  ut  their  works,  al  Bamsley.  Wo  are 
informed  that  there  is  now  no  neceaeity  to  employ  cut 
gra}>hite  plates  for  iiitric  acid  or  bichromate  work,  an  this 
Gomi^uiiy  guumnlee  their    s{*cci:Ll  consolidated   |>Utes    to 

'  resist  acida.  It  ia  woith  noticing  that  the  aonoruus  pro- 
perly of  these  plutcH  is  very  ^wcminr.  When  struck  tney 
tint;  like  n  bell,  and,  as  a  matter  of  fact,  they  have  iKteii 
nctiialiy  empluy«il  instead  of  a  goDg- 

Samjtlos  of  the  ordinary  carlKin-roda  siipplieil  to  the 
Trinity  Iloiise,  liondon,  for  the  British  lighthouses,  and  to 
many  of  tlm  Eiij^liKh  i-ailway  companies,  aiu  exhibited ; 
and  also  thoso  manufactiu-od  for  the  C'owlea  Aluminium 
Syndicate,  wtiich  are  :!liii.  diameter  by  -tOin.  long.  The 
fluted  rods  shown  are  thoee  specially  made  to  Sir  JainuH 
DotigUs's  doeign  for  the  large  arc  lamjm  iti  lighthouHee. 

HBSSKS.  CROUITON-tf  STAND. 

Messrs.  Crumpton  and  Co.  have  kindly  forwnided  to  ub 
a  view  of  their  exhibit  at  blio  Pari*  Exhibition,  the  photo- 
graph of  which  we  did  nul  receive  in  Lime  lo  include  in 
tlie  detailed  desenptJon  of  thi^  inturesling  exhibit  which 
appeared  in  our  issue  of  August  2nd.  The  exhihit,  as  may 
HI  remembered,  coitaJHte  oiaix  Crompton  dyiiaino«  with 
engines  of  300  h.p.,  and  supplies  liuht  for  the  British- 
American  and  iiart  uf  the  French  and  Belgian  sections  of 
the  i'alaia  daa  Hluchinoa.  The  R)tace  occupied  is  only  33ft. 
by  16ft.  President  Carnot,  at  *  recent  visit,  «iid  :  "  Vous 
rendex  do  ^{runds  service  avec  nn  e^pace  bion  loatreint" 

Messrs.  Crompton  and  L'o.'>>  inteieating  and  already 
crowded  stand  has  just  lieen  reiideret)  more  atti-active  by 
the  addition  of  two  iiitere.stin<i;  exhibit<i ;  une  ia  a  specimen 
of  (.'romjiton'fl  iiatent  armature  winding,  being  a  section 
ofannaturuwinuin;;  fitr  l,0OU ampere  machines,  subtlividerl 
and  twiiited  to  pi'event  Foncault  currents  ;  the  other  ts  a 
very  cuiumodioUA  fonii  of  ]M>t<.>ntionietcr,  ileviseit  by  Mr. 
CrompluiL  and  mamifacturcd  by  Mcasra.  Crompton  and  Co., 
Limited.  This  i[i»tnnnent  has  a  foiir-moter  bridge  with 
multiple  switch,  so  tliat  six  se[iarato  K.M.F.'s  can  be  com- 
pared with  a  standard  Clark  cell  The  iuid  specimen  and 
apiKuatus  were  shown  at  the  convcrsazioiio  of  the  joint  moot- 
ing uf  the  Institution  of  Electrical  Engineern  now  in  PariH, 
and  of  the  Socit^tt'^  Internationale  dos  Kloctricions,  held 
I'riday,  August  23id,  in  the  rooms  of  the  Suciitt'  d'Kncon- 
ragement,  where  they  attracted  :i  yreat  deal  of  altentinn. 
Mr.  Cromutou  himaelf  explained  the  theory  and  )iuidit* 
Operandi  of  his  exhibits  to  various  parties,  nmunt^at  others 
heing  Mr.  Edison,  Prof.  Hughes,  MM.  Potior,  lloapitalier, 
etc.,  and  was  much  complimented  by  these  gentlemen. 


meat  rotatoire,  d'aprte  U  |)rofondear  de  la  ooocaTitA  da 

liquiHe ;  oe  qui  eat  facilement  indtqu^  par  une  tehelle 
placcv  sur  le  cCt^. 

L'indicateur  de  vitease  a  ili  d^jk  largement  adoutu  en 
France,  et  est  en  usage  dana  la  plupart  des  iiutaUatJoiu 
do  la  madDB  fi-at^-aiue,  ut  dans  plusieura  arsetuiux.  Lei 
indicateiu^  de  vitesse  de  cc  mwlele  que  I'oii  peut  voir 
fonctioiiner  chez  \rM.  Sautter,  Lemmontiier,  et  Cie.,  aiud 
qu'anx  vitrines  d«  MM.  Crompton,  aont  d'lin  tini  admi- 
i-ahle,  d'une  action  siloncieuse,  iftant  mus  diitictenient  par 
une  coiirrnie  en  boyau  au  lieu  de  roues  en  guerre. 

La  Compa^nio  Eiectriquc  du  Oioho  ex]KMe  Agalemeat  las 
i^hanLillons  lea  phis  uiit^  do  charbuna  el  de  lamei, 
fahritpit'S  dans  leum  ateliei-s,  i  Barnsley,  Angleterre.  On 
nous  informc  t|U'il  n'est  plus  nfccsaaire  d'eraplojrer  des 
lames  en  graphite,  lorstiu'oii  fait  uage  d'acide  a7.o<jque  ou 
de  bichromate,  ta  comitagnie  garanUitant  que  kiun  Umes 
consoliduea  rusistent  aitz  ocides.  H  eet  boa  de  remarqoar 
que  ces  lames  poss^ent  une  propria  souore  part><rall$r& 
Qnand  on  les  frappe,  elles  r^sonnent  comme  une  clovfae,  et 
do  fait,  on  les  a  employt^-cs  en  guise  de  timbres. 

On  |K)Ut  voir  t-galement  des  6cbaiitilloDs  de  crarons  de 
charbon  teh  que  ceux  en  iisago  !^  IVinity  House,  k  Londtes, 
ilaiis  lea  nhurcuj  unjijlais,  et  la  plupart  den  compogptes  de 
cbemin  do  for,  ainei  quo  lc«  <%cbantillons  dee  coarboas 
fuhriqiii^s  uour  lo  Cowles  Aluminium  Syndicate,  eb  qui 
ont  ^7  millim<>tres  de  dism^tre  8ur  un  m^tre  de  lotigueur. 
Les  baguettes  canneli^es  er|>09£a  eont  celles  fabriquto 
sp^^cialement  d'apr^s  le  module  de  Sir  James  Douglas  poor 
les  grandee  tampes  A  arc  des  phares. 

EXPOSITION  DE  MM.  CROMPTON  KT  CIE. 

MM.  Cromiit^'jn  et  Cie.  ont  eu  I'obligeance  de  nooa 
envoyer  une  photogmpbie  de  leur  exposition  A.  Paris,  mais 
tjui  nous  eet  arnvce  tron  lard  pour  parattie  en  mume  temps 
que  la  deHcripUun  dctaill^e  que  nouH  avons  donn^e  de  celte 
intereaRante  es|)oaition  daiui  notre  num^ro  du  2  autlt. 

L'ex[>ot»ilioii  si  I'ou  s'en  souvient,  se  compose  d«  6 
dyriiimus  Crom]iton  avec  machine))  de  300  chevaux  et 
iilimente  les  lampes  I'l  arc  des  sections  AngUite  et  Ara^> 
caine,  aina)  que  la  phis  gr,knde  partie  des  sections  fran^kise 
et  beige  du  Palais  des  Machiues.  L'espece  oocupv  n'a  que 
7  mt^tres  sur  5  m^ti'es. 

Le  President  Caniot  daus  une  visfte  toute  r^ente,  a  dit : 
"  Voue  rendei:  de  grands  services  dana  tin  expace  bien 
rcstreint." 

L'int^reasanto  exposition  de  MM.  Crompton  et  Cie 
d^jtt  si  coftipltite  vieiit  d'C-tre  i-enduo  plus  attrayante  enceic 
pa.r  I'addition  de  deux  tiouvoaux  ubjets ;  I'un  est  un  modUe 
d'un  euroulemeiit  d'anuaturo  bKvct^lt  de  Orouiiiton  r^re- 
sentaiit  une  section  il'un  eni'^ulemetit  d'armaUiro  pour 
nuwhines  de  100  ;im|K'-res,  sulnliviai^  et  enroulii  de  fai;os  i 
enqW-clier  les  cuuniiitii  de  Koucanlt ;  I'autre  est  uii  modele 
commode  do  potontiom^^tro,  iiivont(>  par  M.  Crompton  et 
fahriquc  [ku'  MM.  Ciomptou  ol  Cio.  Cot  appareil  poasMe 
un  quadruple  pout  A  curseur  avec  conunntateur  mul- 
tiple do  Korte  quo  wx  F.K.M.  distinctea  |)euvenl 
utre  comjiar^-os  k  un  ^-U-ment  6talon  de  CIu4l 
Cca  deux  apparcils  nnt  i^ti'  produite  dovont  rassemhK-c  de 
\ii  Socit^ti^  lies  Klectriciens  et  la  Soci'^t^  Internationale  dm 
If^loctriciena  qui  a  eu  lieu  it  Paris  vcndrodi,  le  23  <whl 
(kna  la  Salic  do  la  SooiiSU^  d'Gnoounigement^  et  ils  ont  l*U- 
robjet  d'une  attention  si^rieuse.  M.  Crom)iton  a,  ea  personne, 
expliqu<-  hi  thtorie  et  le  fiiodtis  optraiuii  de  Me  apparaib  a 
dc  iiomhreuses  jicrsunnes  i>armi  lestjucllca  le  troiiraient  H. 
Ellison,  Prof.  Hiighea,  MM.  Poticr,  Hiispitalior,  etc..  i|m 
I'ont  bautement  felicity. 


REPORTING  PROGRESS. 


PiocadJlly  is  up,  and  the  Strand  from  Charing  Cross  nlmmt 
to  WellingtMk4ttMt  is  up — the  workmen  are  abroad.  The 
Strand,  siicb  a  typical  portion  of  busily-thronged  London, 
which  Charles  lamb  loved  to  watch,  glorying  in  the  excess 
dC  human  activity,  is  in  rucks  :in<i  heaps  as  we  ivrite,  deeply 
'fmrowed  with  troughs  in  which  one  aees  with  astonish 
ment  that  labyrinth  of  gaapipes,  water-pipes,  tele- 
graph and  ijnetimatic  pipes,  tnat  may  well  bewildei- 
UiB  enterprising  electrii;  light  men  who  essay  to 
dd     &till     further    to    this    mass    of     London's    capiE- 
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lary  arteries.  A  glimpse  at  the  underground  nmze  would 
convince  the  most  sceptical  of  the  desirability  for  a 
properly  organised  underground  conduit,  and  the  more  so 
that  the  gas  companies,  frara  inexcusable  negligence,  have 
loft  not  one,  but  two,  three,  and  sometimes  more  dead 
pipee  that  ought  to  have  been  taken  ont  to  allow  room  for 
more  uaeful  oonneclions. 

Thk  Strand.    Gatti's  Station. 
The  work  of  hying  underground  electric  mains  in  the 
Ntmnd  is  in  two  distinct  hands.     Une  {lortion, 


I 
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from  Villiore^treet  to  the  Adelph)  Theatre,  is  beiiis  doua 
fnr  connection  to  the  conlntl  station  ostuLlisliml  iil  Bull 
Inn-court  )>y  M(.>>«rH.  Gntti,  wliirli  at  presotit  Hiipjilittti  tbeir 
Oirn  premUct.  Madiincry  for  u  ^reai  ileal  nunc  oiit.|int 
than  ibej'  ciui  we  tliem«elv«s  luui  b««ii  put  duirji.  .mil 
Meesrs.  Ofttti  bavu  iipiwircutiy  made  urmnj^eiutinl^  uilh  tlic 
Vestry  to  allow  tli«ii-  maina  to  Ijc  put  lUMier^roimtl.  for 
snitpljing  their  friptiilis  «nH  neij^blHtiin  in  ilie  viciriily,  And 
n  nmall  piibliv  ociitritl  »Uttiuri  n-ill  LhoR  lie  aiUhlishficl. 

The  oontrnct,  we  nn*3er')taii(I,  for  the  w^rlj  of  the  inaul- 
Intion  hjui  Ifcen  put  ir)to  the  ImndH  of  Mmsrv.  Verily  niid 
Sonn,  Coveiil  (iiin]«ii.  The  liiyinii;  of  thL>  L-»bli»>  \a  )M3iii(!: 
done  by  MiwarB.  Callemlor  iind  Co.  with  in!nilutc<i  tal'les 
tiimn  tho  Callcnder  WcMier  jiriikiple.  iiinl  wutfi*'*-'  nn  illn;? 
tration  showinj;  the  iiietlind  of  lajiny. 

TTOUghinj*,  muuldivl  in  >4olitIn3pfaalte,  is  used  to  curry  tho 
cables;  holea  to  the  niiiuli«i'  re<jiiiicil,  iiiid  iiinallyof  ti1»j^)t 
Sin.  diameter,  arc  run  thron^h  this  solid  aapualto,  ami 
throngb  tboee  llio  (."jhW,  LtiunixolvoK  heavily  iiiFiitlate^l,  are 
drawn  by  meaiiB  oE  ^alvaiiiBodiron  wirci  jirovioiwly  let  iii. 
Tho  anphalto  tasiny  is  armonrt-d  ot'  piYit«ctud  oii  three  sitlM 
hy  iron  iilating,  which  it  «o  aiiiingiyl  a-t  to  foiin  a  Daii^o 
to  vhicb  the  next  plate  ia  screwed.  Pri>t«ction  '»  t-hiis 
ofionlod  to  the  ca^tiiiji  on  tlie  lo]i  und  two  Kidi»,  And 
danger  from  tim  pidcuxes  of  muri  afterwardii  di};^in>< 
is  a  void  oj.  Theprucoesof  laying  k  ainapio,  Unt  r<.'<piirtiK 
to  lie  well  and  carefnllj- done.  The  iinphaltc  ciwiiit;;!  iiro 
batted  fimily  kj^iiist  otic  onotbcr,  line  U-shiipuri  j^iniim^ 
{lieoo  (shown  in  the  Nkut4:li)  \n  plau«d  nndcr  tho  jutut,  and 
molton  iiHphalte  is  nui  itmnd  the  joint,  fonnitig  n  imiuplcUly 
stt-oujt  Hiid  %*atertii;bt  joint. 


Til*  St.  jAiii«fl'4  fJoiiijianj''H  MiiiiiN. 


%^ 


Coll<-ii')er-Wi'l>l»r  M>ul<^ 


^H        The  work  in  the  Stmiid,  it  luny  be  rewlily  nnilorstwxl, 

^^     la  one  of  gwiat  diflicidty  ;  the  whole  of  the  street  is  a  nm^c 

of  pipes,  anil   the  nln^tacles  cnconiitoretl  have   lieon  very 

great.     The  ua^ing^  rini  under  iiiu)  over  the  pipox  in  an 

Ilindnlatin"  con i-so  across  tho  rood,  an<l  along  the  road  have 
to  make  dctonra  to  cvt  to  the  pulling  hoxett.  Care  in,  of 
eotirae,  ri^inirofl  t«  kee[i  the  ciirve«f  t;cntle,  to  that  the 
cable  when  it  is  [iiittud  in  doea  not  ;tick  atthebonrl.  Great, 
credit  ninst  Ijc  fci^ei  t«  Mcatrs.  Oallondcr's outdoor  manaf^cr, 
Mr.  Ilonry  richiosfii,  for  the  Mniarl  iiod  workmanlike  wwy 
in  whiub  iie  hascnMiuitered  the  dillicnltii>4  and  the  ii|iecd 
at  which  he  baa  linishcd  hi»<  ]iurt  of  tho  work.  Thin  jKirL 
uf  the  Strand  h  now  covered  over  ami  lelaid  with 
wood,  and  cleetric  ti^^ht  niaiii8  will  «oun  now  bo  on  Uip  -aI 
durii^  Crosri.  Tbti  cable  is  Cal'ierider'^  -llll,  baivily 
iiumlutod  ;  the  current  will  lie  Aiipi>Iietl  at  111)  vnltt^ 


TllK  MimiOI-OUTAN  COMI'ANY. 

The  Stmnd,  also,  from  Charing  Croas  (evcntiwlly,  we 
tnippoae,  to  the  Law  Courts)  is  uoln^  thi'Cided  vrith  thu 
bi{;a-t«nition  mains  of  the  MctrupoliUii  Kloctric  Snpply 
Company,  whoso  station  at  Sardinia  stioot  will  l>o connected 
to  these  mainit.  The  method  of  laying  these  luaina  in  of 
extreme  simplicity,   LOtisistiuj^  of  n  i^in.   iixiii    pii^,  nut 

:>c,  and  tbroiiub  this  the  lit};bly- 


exactly  as  a  gaa  or  wubor  uit 
insulated  small   cables  will 


lie  drawn  from  manholoa  or 
draw-lxixes  at  vailoiw  iioiiils.  The  [lositives  and  n^^tivcs 
will  go,  itap|>eare,  togulhor  in  the  siuno  pifKi,  and  the  only 
difficulty  to  be  fcaxcd  is  to  keep  tho  joints  watcrti(;ht 

The  Sardinia -si  root  statinti  in  now  iiractically  coRiploted, 
and  aleftin  has  been  up,  and  the  dynamos  have  been  mn, 
ligbting  tho  station  itself,  but  as  yet  there  are  no  light* 
cotinoctwl  OH  the  out«ido  circuit  It  is  expected  to  start 
the  outside  supply  in  about  two  montlifi. 


This  station,  as  is  well  known,  U  entirely  in  it«  inside 
arnincfvinonts  in  the  baiulK  n(  tlio  Westin^lioriitu  Cooipanv- 
Tliii  iN  their  first  station  in  England,  und  they  ara certainty 
doing  idl  they  cAii  U)  iuu.ke  tlie  piantathoioiighi^iicoei^.  The 
bnildiii^'.  lyin^'  a  little  to  the  back  uf  the  Iriu»  of  Court  Hot^l, 
at  the  side  of  Lincoln's- inn-fields,  makoH  a  fine  large  stuion, 
with  roomy  boi ler-ruom,  entjitMi  room,  atid  the  dynuno-rooui 
Libovf  these,  The  loilorruom  contuitis  a  batteiy  of  five 
Babcock  and  Wilcox  iMiilera,  which  ai'o  to  woi-k  at  ISOlb, 
prctKUre,  utid  have  jmt  been  tested  to  the  pressure  of  '200 
lo  "J-IOIb.  There  is  ntmm  for  us  many  uiorc  uf  these  lioilcrs 
when  needml.  A  tramway  for  coal  trotlius  runs  the  leiif^ 
of  the  boiler-room  to  w  large  vault  luidcr  the  pavement, 
through  which  the  call  can  bo  discliarj^ed.  The  boilers 
are  at  a  lower  level  than  the  engine-room,  ao  that  the 
engines  received  drj-  fttcam. 

The  cn>;incs  at  prcHont  consiHt  of  six  WciitinKhMiic 
engines,  four  of  2^0  i.h.p.  ami  two  of  100  i.h.p.  Hoom 
for  seven  oilier  engines  ia  |tnivido<),  and  the  foundalinna 
are  rcadv  made.  The  foundations  lor  all  Uie  engines  are 
very  well  and  Rolidly  cotistnicted,  and  the  cugiiie-room  ia  a 
Ane  lofty  building,  with  the  rowK  ol  engines  down  each  nidc, 
tho  bclta  going  up  overhead  lo  the  dynamoa  on  tho  Hoor 
abnvtj-  The  dynamo  room  w  cqiuilly  BiiuL-ioiis  and  lofty, 
ami  contain  at  present  four  \VestiTiglioii!it!  altamatin^ 
dynunu'8,  working  at  1,000  volta  ,ind  l,0-'>0  revolutionn. 
Ihr  switch-house  is  a  very  complcl*;  and  eliilKtr;itc  arrange- 
nient,  along  one  Bitlc  of  the  room,  mounted  iijwn  juuiela  of 
]K)liflhcl  blook  Klale,  nith  a  oJe.^r  .H)ince  behintt  for  connec- 
tions. All  tho  wires  to  swilchus,  cut-uuts,  resistunce  framu^ 
for  tho  fields,  and  ammeters  hcK  converge,  the  instruments 
for  each  micbine  being  placed  on  jxtlished  mafangany  boards 
one  above  the  other,  with  the  switch  at  easy  reach,  giving 
easy  manipulation  and  inspection.  We  were  ahown  round 
by  the  courteous  engineer  in-charge,  Mr.  Andrew  .S.  Mould, 
who  lias  come  over  for  the  Wcstiugbouac  Company.  He 
rogariLi  this  aa  the  lincst  \\''c3tinghoust:  station  yot  put  up. 

TnR  Sr.  Jawks's  OoMPAhT  in  Piccatilly. 

The  building  (or  the  St.  .lamoa's  and  Pall  Mall  Electric 
[>ight  Comfkany,  a  plan  of  which  we  gave  at  the  time  it 
was  up  to  the  ground  level,  is  now  finishcl  and  complete, 
presenting  quite  a  handsome  appearance  if  one  steps 
ingiile  the  little  gaton'ay  leading  into  MaAoi)'s-yun3, 
off  Duke-street,  Piccadilly.  It  occupies  the  whole  ol  the 
cenLri:  of  the  mcw»,  the  uucbinery  l>cirig  down  in  the  Ixiec- 
ment.  The  machinery  has  been  started  for  about  two 
months  for  partial  fiipply,  and  about  I.-IOO  lamiKi  are  now 
being  mil.  Two  Willans  engines  ^lud  Clam  Miiirbuud 
dynamos  aiv  now  i-egul.arly  run,  and  the  othei'ii  will  be 
addetl  abui-tly.  The  whole  atalioit  will  supply  yO,000 
\C  c.)).  Uuip»at  one  time,  meaning  probably  a  total  number 
in  tliv  district  of  some  .35,000  Eani[is. 

Piccadilly  is  up  lor  laytnu  those  mains,  and  Mestire. 
Laljmer  Clark,  Miiirhead,  and  Co.  are  working  hard  to  get 
the  luaiu!*  laid  without  much  iriterniptiou  of  the  traffic. 
The  iaain«  for  this  sUitioii  ave  ipiile  dill'ei'ent  from  the 
other  two,  ami  the  arrangement  UBCtl  is  abowii  in  the 
accoin]K4iiying  illustration.  In  the  first  place,  the  ihree- 
wii-e  8y8t«m  i»t  here  adopted,  and,  in  the  xecond  nlace, 
laminated  8tri|Hi  of  cu|ii])or  are  ueeil  iiistenil  of 
cablea,  and,  in  the  thinl  place,  the  uoppcr  is  run  bare 
upon  insiibtore  without  other  insulation,  l^ii-ge 
uhinu  iiisulutora  of  the  ttha^io  xhown  lue  placed 
iti  an  iron  troughin^,  which  can  Iw  made  watertight, 
but  with  oiitlotA  to  <]raw  oil'  the  water  of  condoneation 
at  cert^iiii  [loints.  The  insiilatoi-H  themielvot  have  each  a 
small  hole  for  thi«  piir[>o8o  under  esch  groove  for  the 
mains.  A  similar  hut  smaller  insulator  is  also  Blt[)i)Ctl  On  tho 
top  of  the  mains  to  jirevent  their  accidentally  touching  the 
top.  Ilic  tniiin«  thcimiclves  eoiifii<tt  of  plates  of  r«ppor  2in. 
by  about  .,',jin.  thick,  the  side  mains  being  composed  of  16 
strips  uicb  and  the  centre  main  of  eight  8bri|»3.  Tho  rolb- 
age  of  the&e  mains  iit  to  l*e  1 10  volts,  and  the  distance  com- 
priied  is  within  a  radius  of  100  VArds  from  the  station. 

It  will  Ik  seen  from  these  uoUiiU  that  contiml  tUtion 
work  in  London  is  «t  last  fairly  going  ahead,  and  we  may 
certainly  look  now  for  an  enormon*  increaae  in  the  amount 
of  electric  tight  ready  to  be  funiishud  for  this  wintur's 
Bcoson 
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TO    CORRESPONDBHTB. 

AU  Jtiyhtt  Rfservai.  Secriturua  and  Manageri  of  Curj\^n\es 
art  ihVikd  to  Jamidi  notice  of  Mfxhngx,  Issue  of  New 
Shans,  InstaiUilions,  Contracti,  and  any  inftmnalion 
aamuttd  with  Sltdrkal  Engineering,  WitcA  may  ht 
mtertiliny  to  ow  readers.  Inverts  are  infanned  thai 
Mty  aeeowU  of  their  mivnhon;  stdmittfd  to  lu  wiU 
TfCMCe  our  bat  anstd/mtion. 

^U  ammuaifaiums  iJlUw^^id  for  Ihe  SdOor  should  he  addresaed 
C.  H.  W.  Bioos,  JS9.J40,  SaivihuTy  Court,  Fleet  Street, 
London,  B.C.  Animyvunis  tommunieatiotis  teill  not  be 
noHeed. 


TO    ADVERTISERS. 

Advtrtisanenh  sfumld  he  addressed  to  the  PvUixfwr,  JSS-i^O, 
Salisbttry  Court,  Fleet  Street,  B.C.,  arid  shmiM  rfock  him 
not  lixier  titan  noon  of  I'hunday.  Special  Terms  for 
n  seriex  can  be  arranged  <m  apfltMtixm. 

SITUATIONS  VAUNT"  ud  "WANT  PLACES"  AdTcrtlie- 
uentt  will  bt  charged  kt  THREE  WORDS  tot  ONE  PEHMY, 
With  ft  MIHIHUH  oh&rge  of  fiUCPBNCB. 


TO    8UBS0BIBEB8. 
"Thji  Euectbical  Engineer"  aiit.  be  had,  by  Order,  frtm 
any  Newsagent  in  Town  or  Country,  and  ai  the  mrious 
JtailvMy  Statiitu;   or  it   can,   if  prtfened,   be  eupplied 
Hredfrom  the  Opce,  an  the  following  terms.- — 

S  niantht 

Uaiuil  EtnKtlom 3b.    3d. 

Withiu  ttw  ToiUl  Uaign    Oa.     M. 
Other  I'lmow 4a.  lOd. 

(Po«  Free,  Pajrable  In  Advmnoe.) 

Cheques,  Post  Offke  omd  Postal  Orders  *or  Subsmptions 
OTui  Advertisements,  should  be  viode  payable  to 
C.  H.  TV.  BrwHt,  IS9-140,  Stdii/nirs  Court,  Fleet 
Strtei,  London,  and  be  mased  "  Union  Bank." 


S  nouthi 

13  UODltM. 

ea.  6d.     . 

ISa.  OtL 

8R.8d.      . 

17i.  W. 

8s.  8d.      . 

.       Ifia.  6d. 

BOUND   VOLUMES. 
Poll.  I.,  II.,  taid  III.^  new  terUt,  of  "The  Klhcitiioai.  Ksoi- 
.IKKh"  ore  tMvi  ready,  ati/i  can  bt  iuid   bmitid  in   hlit«  elatk, 
gSl  ttUervt,  /n^  St,  Od.     SulrcriWa  can  Ww  thtir  men  cvpita 
bound  /ior  tt.  8d„  or  Mvm  for  binding  aan  bt  obtained,  price  t*, 

"J.  B.  C."—A  lettfra^miU  i^vu. 


IMPORTANT  NOTICE. 


We  may  oaa$ianaUij  fMno  Hit  leiul  of  vttr  Ajnrriaiti  CoiUfin- 
por«riee,  apeeiatl}/  when  they  point  out  i  *irrei<faUr  tnniy.  They 
«r«  not  batktmrd  I'u  tuking  tlifir  fritmU  Im  liii  aU  tlwj  can  for  the 
wdi/are  of  Iht  paper.  Wt  a»k  wtw  frieitdt  to  rriwmber  lu.  No 
poptr  that  tw  Imotf  ww  refv*«i  SubKriben  or  Advtrtitert.  Nor 
do  tee;  I'li  fact,  ur  invite  them,  Mtering  Utat  U«y  wtU  gel  fail 
alttefor  their  monty. 

Spitinien  ettpit»  of  the  paper  ictH  Ac  tnU  mi  reipittt. 


THE  IDEAL  PLAN  OP  SUPPLYING  ELECTRICITY. 

Upou  the  introduction  of  ouy  uew  idea,  before  it 
can  become  general,  as,  for  example,  in  the  osAe  of 
the  distribution  of  electricity,  two  things  are 
essential :  first,  it  must  be  proved  to  be  prac- 
tical; secondly,  it  must  pay  commercially.  It 
would  take  too  Long  and  occupy  too  much  space 
were  we  called  upon  to  prove  these  statements, 
but  they  will  probably  be  taken  as  nearly 
axiomatic.  Many  au  experimout  is  successful  iu 
the  laboratory  which  ts  not  practical,  that  is,  it  does 
not  succeed  upon  a  largo  scale  like  it  docs  upon  a 
small  Bcale.  For  mauy  years  electric  hgfating  has 
beon  successful  us  a  laboratory  experiment,  but  it 
caunot  be  said  to  have  become  practical  till  within 
the  last  few  yearti — some  might  say  ibe  last  few 
months.  Large  sums  uf  money,  and  much  larger 
sums  in  brain  powai',  have  been  epeut  to  prove  the 
practicability  of  this  system  of  lighting,  and  ifEdison 
deserves  our  praise  and  the  honour  of  his  fellows,  it 
is,  perhaps,  more  from  the  cousiuumate  ability  with 
which  be  and  his  friends  have  maintained  and 
shown  the  practicability  of  the  system  than  for  any 
other  cause.  In  Englaiid  too  much  prui&e  for  their 
work  iu  the  same  direction  cannot  be  given  to 
Crompton,  the  Brush  Company,  Ferraiiti,  and  the 
Electrical  Power  Storage  Company.  They  have 
borne  the  brunt  of  the  fight,  and  others  will  reap 
the  richer  reward.  We  do  not  mean  to  infer  that 
there  have  been  none  otber  ;  firm  in  purpOM, 
constant  in  action,  and  determined  to  prove 
iheir  case  up  to  the  hilt.  There  are  mauy 
such,  among  whom  we  might  mention,  as  hav- 
ing done  yeoman  service,  Hopkinson,  Howard, 
Kapp,  Elwell-Pcirker,  Esson,  Laing,  Wharton  and 
Down,  Drake  aud  Qorham,  Paris  and  Scott,  etc. 
They  have  preacbed  and  thoy  have  pnictised,  fight- 
ing quietly,  but  confidently,  through  the  slougb  of 
despond  caused  by  oompany-mongering,  till  aoUd 
ground  has  been  recu:hed,  and  willy-nilly  those  who 
hate  the  light  moat  have  to  acknowledge  its  prac- 
ticability. That  is  one  step  gained.  No  retrograde 
movement  can  get  rid  of  this  lact.  It  stands  per- 
manent for  all  time.  Superior  methods  of  lighting 
may  iu  the  course  of  ages  be  devised,  but  that  will 
not  disprove  our  contoution. 

Now  for  the  second  point.  Unfortunately,  absolute 
proof  in  this  direction  requires  two  things,  some- 
what extended  use  under  varying  conditions,  and 
use  during  a  period  of  time.  From  the  strictly 
commercial  point  of  view,  the  data  at  our  command 
are  too  limited  to  act  like  the  shot  from  a  110-ton 
gun.  Those  who  cavil,  will  cavil  and  dispute 
without  allowing  a  common-sense  view  of  the 
case.  We  cannot  determine  the  sums  that  have 
been  expended  to  prove  the  practicability  of  the 
system  ;  sums  that  once  spent  have  not  to  bo  spent 
again ;    sums,  too,  that  in  the  truly  commoi-cinl 
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spirit  should  be  distributee!  over  the  whole  number 
of  years  during  wbicb  such  liglitiug  has  been  or  will 
be  UBed.  Such  distributiou  is  never  made,  and 
therefore  the  truly  commercial  part  of  the  basJness 
is  heavily  handicftpped  during  the  early  years  of  the 
industry,  and  the  balance-sbeet  as  shown  is  by  no 
means  a  correct  one.  During  the  past  year  or  two 
th«  sains  spent  in  the  direction  indicated  have 
largely  decreased,  and  many  firms  and  companies, 
both  in  England  and  America,  havp  been  working 
on  a  fairly  good  commercial  basis,  with  the  result 
that  in  almost  ever}'  case — we  know  of  no  single  ex- 
ception, but  it  ia  best  to  bu  on  the  safe  side — the 
commercial  balance-sheet  has  been  under  the  con> 
ditions  existing  satisfactory. 

We  assume,  then,  both  practicability  and  com- 
meieial  success  undisputed,  and  would  enquii-c  as  to 
the  best  means,  from  the  users'  point  of  view,  for 
its  general  adoption.  Artificial  lighting  is  impor- 
tant, both  individually  and  collectively.  From  the 
public  or  collective  point  of  view,  streets  and  public 
buildings  have  to  be  lighted;  the  individual  deals 
with  house,  shop,  and  factory  Ughting,  The  prin- 
ciple of  free  trade  holds  good  here  as  elsewhere,  to 
buy  iu  the  cheapest  and  sell  iu  the  dearest  market. 
The  ideal  state,  then,  seems  to  arrive  when  one  buys 
of  and  sells  to  one's  self,  and  this  consummation  may 
be  arrived  at  by  the  local  authorities  undertaking 
the  work.  In  the  case  of  distribution  of  gas,  where 
this  has  been  undertaken  by  the  local  authority,  the 
rwutt  has  been  pre-emineutly  successful.  Supposing. 
then,  the  local  authorities  undertake  the  distribution 
of  electricity.  There  is  no  promotion  money  to  pay, 
uo  directors'  fees,  none  of  the  paraphernalia  of  a 
public  company,  leading  to  endless  troubles  and  thu 
watering  of  stock.  The  capital  required  stands  at 
the  very  lowest  amount  possible,  and  is  obtained  at 
an  extremely  modest  percentage,  say  on  tho  avonige 
not  more  than  three  or  four  per  cent.  Each  house- 
holder—^  that  is,  each  user— is  &  shareholder  getting  his 
return,  not,  perhaiiM,  frou!  the  half-yearly  payment 
of  diii-idends,  but  from  the  lower  charge  made  for 
the  h'gbt  he  uses.  It  is  widl  known  that  we  have 
always  favoured  the  co-operative  system  of  obtaining 
the  hght,  and  this  is  an  ideal  system  of  co-oporaliou, 
and  really  brings  the  greatest  good  to  the  greatest 
number.  The  local  authority  is  not  a  trading 
concern.  Its  eflforts  are  not  directed  in  fleecing  its 
customers  as  much  ok  it  dare  to  swell  its  profits, 
bat  to  perform  its  work  iu  the  bcBt  possible  manner 
at  the  lowest  rate.  Tf  its  work  produces  profit,  that 
profit  is  distributed  to  its  sharoholdera— the  rate- 
payers. Under  such  a  system  of  distribution  as  this 
indicated,  the  customer  gets  his  goods — that  i.s,  his 
Ugbt — at  cost  price.  "What  more  con  be  said  in  favour 
of  it?  But  perhaps  the  more  important  question  is 
what  can  be  said  against  it  ?  And  to  this  we  foil  to 
find  an  answer.   We  see  none,  though  it  may  be  said 


that  we  are  colour-blind  or  so  infatuated  with  the 
idea  that  we  are  incapable  of  seeing  the  difficnUies. 
Bo  it  so.  Others  may  succeed  where  we  fail,  and 
till  a  valid  objection  is  found  and  promulgated,  we 
shall  contend  that  no  better  way  of  supplying  the 
electric  current  ia  possible.  The  troubles  arising 
from  contentious  Parliamentary  proceedings  will 
be  obviated,  us  will  those  arising  &om  the 
necessity  of  breaking  up  the  streets.  If,  too, 
the  great  ([uestion  of  subways  under  all  the 
principal  streets  in  large  towns  is  ever  to  be 
solved,  it  will  have  to  be  solved  by  the  local  authority, 
and  we  see  uo  valid  reason  why  subways  should  not 
}>e  insisted  upon  in  all  new  streets.  The  first  cost, 
then,  would  be  the  lowust  possible,  and  the  value  of 
such  subways  can  hardly  be  estimated.  Aa  time 
moves  on,  we  are  told  that  the  world  will  become 
one  vast  ear  ;  but  this  will  require  wires  to  be  laid 
in  all  directions,  and  this  multitude  of  wires  must  in 
populous  centres  go  underground.  Briefly,  then,  we 
conclude  that  from  whatever  point  of  view — except 
the  company- mongers* — the  question  of  distribution 
is  looked  at,  the  best  solution  is  that  it  be  carried  out 
by  the  local  authorities.  'Whatever  nia>  be  said  iu 
regard  to  the  current  for  lighting  holds  good  alao  in 
regard  to  the  current  required  for  power.  Many  of 
our  borough  engineers  and  surveyors  are  taking  a 
deep  interest  iu  this,  the  coming  question,  and  it  is 
to  be  hoped  tbey  will  not  fuil  to  consider  all  the  bear- 
ings of  the  case,  after  having  done  which  it  seenis  cer- 
tain tbey  must  come  to  the  conclusions  above  given. 


GAS  AND  ELECTRIC  UGHTING  IN  PARIS. 


Tl;if  Pnris  »■«.»  C(iiii|i»ny  <Ii>  iii>l  iiiUml  tlmt  tlic  electric 
lit;i)titi^diiiiHtiii>'a  ill  tlitti  city  tthutl  tinvi;  cvurythiriu  their  nwrn 
way.  Thf  (iw-l  that  auuie  i«f  lEm  liiriti>  lH>ult)iiBiiTi«  mid  thn 
Hue  lUtyaie  havo  been  lighltM]  olocLrically  liaa  iiiduuw)  tli«  ifui 
cumnnity  U>  l<ikv  Bt«p»  with  n  riow  tu  ehuwiiig  whul  nmiilta  cvut 
1m;  utilniiivtl  fr*iin  giw  lighting  hy  mums  •>{  imyritvcil  hanien, 
ikiiil  fur  tliia  jHin"'"*^  'hey  npprviadie'l  th«  Municiiial  Council  fur 
|Mriijituiii)ri  U>  ilKiiiiiiL;it4<  ■oiriL-  <>f  thv  itrwiiU  mfUIi  |mii  supplied 
lhrou),'liiiow  kimilsiif  bumeni.  ThuL'uuiicil  ^imiitiMl  iwniiiwion 
f<ir  the  ci)ii)p(\t>y  to  light  two  •>(  the  |>HiicLiml  atr^uM,  luul  thi* 
hn*  jiiMt  iK.'cn  (litiii;.  Otiv  of  the  ntruute  ia  the  Rue  de  la  ralx, 
wtiicit  wiui  iin|{inn.lly  lighted  hy  39  Uircu- light  gu  jcta,  cAch 
hiiUiu  uf  u  Iritlu  liter  !0  c-jt.  Tlnsio  linvw  Iiumi  r()]>lAc«d 
by  117  juta  of  nhout  SSt-.p.,  thu  .trvA  illiitiiinalocl  living  5,S30 
iMjUKiL'  ynnlB.  ThL-  8tn;itnd.  iiiatuncL'  ia  tlutl  uf  ihv  Avvniiv  ilo 
rOlirm,  which  wii»  uitURLly  lightt.-d  by  189  jut*  i-f  Ah<jui  125  c.|t., 
hut  thwitj  luvf  now  ln-cii  Miilwtlitultj'l  by  189  <>ui)Mut  jeta  (if 
lOS  o.|i.,  tutiX  Aovvii  laiii|iM  cif  iho  Miiua  syiiUiiit  <>f  260  c,  |>. .  the 
iirua  liglitfil  htiiiii'  22,690  ujuivr!  yitri3a,  Thtwu  rcjiulljt  coiiigjurv 
fAvuurnbly  with  tlio  oloctric  lighting  uf  the  Run  HuyAlo  wbon  th« 
^Txm  is  taken  into  coiisiilerHtiuii.  As  OfOipiireil  with  ihaelsclris  j 
lighting  of  tile  Ituu  Royalc,  which  ia  MglitMl  by  25  nrc  Umpa  at 
ahriiil  672  0.]).,  thv  giM  lighting  of  the  Riiv  dv  U  P«ii  cumca  ••ut 
aa  1'52  <:.|i.  aa  ngaiciat  I'SiS,  Krid  iJie  .\Tcnuu  de  l'f>)rfnt  nt 
1036  c.p.  an  againal  1&3  cp.  If  we  iiuv  ounindu- 
the  comparativf  txiat  of  the  two  illuiuinaiita,  w«  fiiul  ihaL 
according  t«  tlie  contnKt.a  made  by  the  olecLric  It^flitiitg 
ixinipiuitca  with  thn  miinidjial  suthoritioa,  the  price  por 
carc'ttl  (9-8  c.jj.)  hour  for  bho  tiCiKlriu  light  is  fiutl  at  iXfT3f. 
[or  normal  li^'httiig.  or  '&6f.  {lor  hour  tor  each  720  c.p.  are 
Ump,  The  coat  fur  gas  lighting  hi  the  Avenue  du  I'OpJra  oornM 
DUt  nt,  '0074f.  por  carccl-hiiiir,  and  fur  the  Rue  de  la  Paix  at 
'0087f,  Mr  cinTCcl-h<itir,  at  thn  iinuul  town  prico  of  ISt  per 
iiietra  of  gas.  Iliswiderit  fnmi  thn  oipwitncnU  mod*  l^  tb* 
gjLS  cuuipatiy  ill  •lueation,  that  they  are  afraid  thai  thoir  buAuM 
will  he  uUiinat«lv  iiiiiiod  if  tlicy  du  not  make  pnulical  demon*  ] 
■tratiuns  as  to  what  lightiog  powers  can  be  obtained  fniui  ooal 
gas.  They  will,  howerori  navtt  a  very  hard  fight  befoc«  timoKj 
and  will,  wu  bclieva.  in  lli«  kitig  rua  ba  \mm9ww;l. 


unall  sizes,  and  tho  i>eciilur 
twisted  floral  work  givc« 
rwy  elegiiDt  and  nrigbt 
appeannco,  thoron^ly  in 
iiccord  wiU)  tbo  8pwUI 
fe«tTireH  of  t,bc  incamlei- 
ufiiit  lighL. 

Tho  Clobc  Kle«tric«land 
Hnginccring  Com[Hny  are 
innking  amingetnentA  to 
exhibit  these  httinga  in  u 
central  position  in  (he 
Wuat  Eml,  fonvciiicnt  fix 
private  cuBtoinera  or  elee- 
trical  engineers  to  call  and 
see  the  nctiial  dtwigns.  In 
the  mearitiinti  »  sfaowToom 
hAA  bean  dtl«<l  up  at  tbair 
uflii-oe  at  7,  Caricret-etnatt 
where  thono  who  are  »• 
teresleii  will  be  able  to  in- 
spect thetn. 


THK  ELECTRICAL  ENGINEER,  AtTG-TTST  30,  1889. 
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|Th«  Amber  City,  »r  Um  AdT«>tar««  of  ft  gt«Mn  Cr«c«<Ulo  la 

&u<I  Debcnliam. 

Thij)  the  latest  of  the  senaationol  iiovcId  of  the  ituy  taken 
Ft  ncvr  de|>Arturc,  othcrwinc  wo  should  not  mention  it  in 
thfieo  columnB.  The  Ule  iuwif  concerns  ccrtaJii  ailvi'Dluros 
in  Africa,  which  necaaRiLite  thn  use  of  a  imw  deaign  of  1>oat. 
The  aiithor,c^"i<iciitly  pretty  wcllaeqiwiiitod  with  nujoha-nioiil 
iinil  vluctricul  sul>jiM;t«,  <li-sigTt&  a  huat  prnpotloil  by  a  ilmibio 
bank  of  oats,  but  the  exigencies  of  African  travel  ai-e,  at 
times,  against  the  boat  Ving  an  itA  natunti  clement,  sn  it 
bas  to  Im  couvoyod  by  ktifl.     To  ila  this  work,  the  aiti  is 

tobtAtaed  of  Wulnns  and  liuhiimnn  for  one  of  thnir  well- 
known  engineE,  and  the  Silvertown  Comjiaiiy  for  dyiiamn 
Bnd  motor.  This  apiunktus  in  ulilicod  for  tbu  |>ru)>iiUioii 
of  the  b{»ituvvi-tand,aiid  the  ideals  iidmimblo.  WctniiBt 
Gongrjtiilato  the  firms  namod  for  having  corae  within  the 
kfln  of  thij  iiovoliet.  As  regard*  the  hook  itjiolf  and  iUt 
ktltbor,  we  have  soma  fninL  mmpicion  that  "Thonms  Vetrh  " 
was  well  known  in  the  tclegmph  world  on  the  Kiut  Cwist, 
"We  eay  "was"  advisedly,  Ijeeaiiae  our  recollection  is  that 
the  genial  follow  "passed  uwiLy"  aunie  titnt;  ttittce,  a.i)d  hir< 
place  now  know»  him  nu  iiiure :  su  that  if  this  i»  nut  u 
n"m  lie  plumf,  it  id  a   uustitiirauiia  iiitHliicttuii.     AVhoever 

■  Thomas  Vetch  may  bo,  ne  knows  Africa,  and  if  liis  produc- 
tion docs  not  l)AcoRie  Ihr  book  iif  the  seaHuu,  our  opiiiiuii 
in  that  it  ou)(ht  to.     A  iuinib«ia'  of  Portuguese,  induced  by 

I  one  of  their  leaftwe,  unUjp  upon  a  prospecting  ex[)edition. 
Tboy  find  all  the  cold  and  precious  atones  they  want, 
liut  the  chief  in  whose  t«rnton()S  they  "grub  in  hoIe«" 
aenda  them  undei'  eiicort  to  AgiiKiduMii — ■"Tlio  Ambor  City  " 
— where  they  are  kept  in  diimncc  vile.  How  tbeii'  position 
becomes  known,  and  hnw  their  rescuers  go  thrnuj^h  ailvon- 

Itiire  after  adventure  batore  they  arrive  iit  chu  s-cene  of 
mction,  miiBt  he  left  for  the  l>ook  to  tell.  The  book  should 
bo  eapeciitlly  iatorcstiug  to  some  nf  onr  fricmlfi  U[ion  the 
Dark  Continent,  who  will  no  doubt  he  able  to  torroborate 
tlie  accuracy  of  the  descriptiouR  of  the  book. 
: 


lly   Wm,  H.   MK*i»mKiii>K-i.     Man- 


Tlio  KA.C.  «f  XUetriolty. 

Thie  unall  Ixmk  is  of  inUiust  because  it  luui  the  favour 
able  commendation  of  Thus,  A.  Edison.  The  author  first 
e3t|>lains  the  volt,  aiiiijeie,  und  ohm  by  hydraulic  analogies, 
then  deals  with  magnetism  and  how  to  iiiuke  un  electro 
mugnct  or  a  permanent  nia^riel.  The  next  chajiter  treati 
of  the  telegraph,  giving  agnin  first  the  elementary  notions 
of  the  Rubjoct,  though,  with  all  due  deference  to  the 
weighty  authority  citoil,  wo  think  not  in  the  be!*t  or 
the  simplest  maimer.  Another  »thoit  ch^ipter  deaU 
with  telephonic  apparatus,  aft«i'  which  wo  are  told  iiboni 
the  electric  light,  ubuut  arc  and  incandcHcent  larajia,  about 
dynamos,  litting«,  un<l  wires.  The  i-cinainder  nf  thn  book 
touches  upon  niotora,  and  ii])oii  biutericD — primary  and 
Bocondary.  Tho  information  given  is,  on  ihc  whole, 
aecuratti,  some  of  the  iliiignims  aro  good,  and  no  doubt 
the  iKMik  will  t>e  useful  in  giving  some  notions  about 
olectricul  matter*  which  will  not  later  on  have  to  be  put 
B  uidc  oe  contniry  to  practical  opiniun. 


I 


STORAGE  BATTERIES  AKD  TRACTION. 


[In  iwent  issues— vi«.,  -fidy  HI  and  26— we  gave  the  views 
of  the  Iloiitley-Knight  Co.  on  this  subject,  and  in  reply  the 
.lulien  Co.  have  sent  us  the  following  account  of  their 
AUocessful  work  with  storage  batteries.  —  Ei>.  A'.A'.] 

Tboory  in  electric  traction  seems  Xx>  hn  a  thing  of  the 
iti  Never  hud  pnicticc  followed  bo  closely  on  ui«  heels 
Ibeory  as  in  the  cafio  of  the  ajrplication  ol  electricity  as 
a  motive  |K>wer  for  the  propulsion  of  vtrect  cars.  \Vhile 
two  years  ago  street  railroad  m«n  were  justly  aceptical  as 
to  tho  eucceea  of  electricity  aa  a  motive  power  in  it«  then 
undeveloped  form,  they  t&day  aeetn  to  vie  with  one  another 
to  be  the  first  in  th«  field  to  adopt  this  new  and  attractive 
moftru  of  transit.  In  1886,  thoro  were  but  seven  roads 
operating  cw  by  means  of  eloctric  power,  while  uxlay 


_^  auoct 


there  are  109  who  are  either  operating  or  have  rood* 
utroudy  in  course  of  coii8truolioti.  It  m  concwiod  tiut 
an  independentty  propelled  cai'  is  preferable,  for  the 
carrying  of  paaaengers  in  tho  city  streets,  to  a  sj-stem 
dependent  on  u  central  source  of  .'iiipply.  It  haa  simply 
Ijeon  a  question  to  move  that  such  sy»I«n)  could  beapidied 
to  the  propulsion  ol  tiamcara  so  as  to  be  aljaolutclyrclmble 
and  economical.  The  storaoe  of  olectricitv  8«om«  to  l>o  tb« 
only  means  of  obtuining  sucA  a  result,  and  it  has  1>een  the 
labour  of  many  years  to  bring  this  system  to  itA  present 
state  of  t)erfection.  The  first  of  the  standard  cars  of  the 
Julion  Lloctric  Tiaction  C!om[w.ny,  o|>eratingon  the  Fourth 
and  Madison-avcimc  lincK  in  Jfow  York  City  —No.  T — ran 
over  tj,000  miles,  and  carried  over  ^0,000  passtungcrs  with- 
out costing  one  dollar  for  repaini. 

Having  proved  that  a  storage  battery  car  could  ha  built 
that  would  Ih)  reliable,  tho  Julicn  Coni|)any  began  the  con- 
.ttruction  of  :iO  (^t)  cars  at  the  wurkr  of  tho  John  Stepheo- 
sun  Cumjiany.  luiaod  on  tho  experience  gainod  by  car  Na 
7,  The  iiist  of  these  v&y* — No.  fl^wsji  plaeul  on  the  rnad 
June  lIL'nd,  and  on  \Ve«lrie8day,  Augiut  Sih,  car  No.  17 — 
the  last  of  the  first  group  of  ten— waa  plucod  in  8or%'ice, 
and  have  since  then  run  continuously  in  regular  passeiiger 
service,  to  the  great  satisfaction  of  the  company  and  to  the 
otlicialH  of  the  r'ourth  and  Madison  avenue  i-uiid. 

The  performance  of  these  cars  i«  (larticularly  croditaUo, 
when  it  is  i-^iiflidorcd  that  they  arc  sent  out  Irobwecn  borso 
c:ii>,   and    arc  do^wndent  entirely  on   their  self-contained 
energy,  and   have    never   failed  to    return  to  the  station 
by  tooir  own  power.     Thcj'    are    placwl  entirely   in  (be 
hanila  nf  green  drivers,  who,  however,  scorn   to  take  prido 
in   being  promoted  from  a  horse  car  ilriver  to  a  position 
approaching  an  cngincor.     The  roiul  on  which   these  cars 
are  opcrat<xl  is  in  every  way  unsuited  to  tho  operation   of 
a  mechanical  system  ;  tho  track,  switches,  and  frogs  are  hi 
many  csjior  of  an  old  [lattem,  and  are  very  severely  worn 
from  Lho  heavy  trucking  of  A  large  city.     The  cars  an  run 
fi-om  thccarsLablea,  and  owing  to  a  lack  of  room  many  of 
the  accessories  of  an  electric  system  are  lacking.  Tho  actual 
optitation  of  these  10  cars  marks  a  new  er.i  in  (streetcar 
tractton,  aud  it  in  certainly  to  be  hojred  that  at  a  not  very 
great  distaiit  ijeriud  thix  moans  of  locouKi'lion  will  be  very 
thoroughly  adopted  in  the  streets  of  New  York  and  elae- 
where.  Its  advantate**  arc  loo  well  known  to  dilate  u|)on  ;  it 
is    simply    a   ipiestion   of  proving  their  pnicticability  and 
economy.     Thuir  reliability  is  provon  lieyuml  a  (|uestion  by 
the  record  of  No,  7,  and  also  hj  tho  performance  of  the 
10  cars  imw  io  servico.     The  absolute  cost  of  o[>erating 
caiinut,  of  course,  lie  given  a«  the  reanlt  of  ox[>onenee  to 
be  sufficiently  roliablo,  until  the  system  has  been  run  aa  a 
system,  for  at  least  a  much  longer  time,     In  fact,  there  is 
not    a    company    ninning    iui    eloctric   road    in    America 
to^lay  that  nan  morn  than  siinniiie  what  it  costs  them  to 
operate,  owing  to  the  uncertainty  of  tho  depreciation  of 
motors  and  overhca<j  conatniction  work.     There  is  not  the 
loiiAt  doubt  in   tho  minds  of  tho  oftieiala  of  the  KourlJi- 
avonui>  line,  however,  that  the  »torfigo  battery  system  will 
prove  chonpur  than   Itorec   traction.     It  is  found   on  this 
road  that  it  requites  le&s  than   VI  h.p.  hoiint  to  m:ike  a 
round   trip  of    1  '2  miles,  .and  at  the  rate  at  which  current 
can  be  pivdaced,  vuiyiugfroni  U.  lo  2  cents  jur  horHc-[H)war 
hour,  it   will   be  si'on  tnat  for  a   car  day  of  75  miles,  the 
actual  current  rcqiiirud   for  tho  profwlling  of  the  car  will 
cost  but  Idol.  bdii.  at  the  mo»t.  The  other  items  of  the  coat 
of  motive  [lower,  attendance  at  the  atntioii,  and  do|irocia* 
tion  can  be  calculated  by  allowing  the  [lositive  plates  of  tba 
batteries  a  life  of  one  year,  and  the  negatives  two  years  ; 
and  allowing  10  fier  ccnL   per  annum  ilepreciiitton  on  the 
motors,  regulators,  el«.,  it  wdl  l»e  found  that  we  will  bars 
TOOdols.  per  car   per  year,  or  a  total  of  3Uola.  40c.  per  oar 
per  day,  and,  adding  attendance,  say  4dola.  aa  againai 
Gdijl».  50c,  for  horse  traction  on  tho  same  line.     XNTien  cars 
are  turned  out  in  large  quantities,  the  cost  of  battery  will 
necessarily  be  reduced,  and  the  above  figure  we  may  expect 
to  see  fall  below  this  estimate.     By  allowing  tho  battery  a 
life  of  but  six  months,  the  Julien  Comjiany  estimate  wato 
they  can  oj^erute  tho  system  at  a  less  cost  than  horae  trac- 
tion^ which,  with  the  advaiitaees  it  presente,  would   be 
sufHcient  tn  ensure  its  goiiuul  adoption. 

Tba  cais  now  operating  on  the  Fourth-avenue  line  ba' 


■ 
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body  mounted  on  xo  independent  rigid  truck  mth  s. 
6ft.  whoel  ba8e,  on  whicb  are  )jlaced  two  10  h.p.  motom  ; 
the  truck  is  entirely  indo])eridcnt  o(  the  car  body,  *ii(l  maj" 
be  removed  At  nnj'  time.  The  w«ight  of  the  car  mounted 
on  iU  truck,  with  motors,  gearin>;,  and  batt'eiy  in  poaition, 
is  between  six  and  seven  toim.  The  mutors  are  geared  dinwt, 
ona  to  each  nxlo,  aiifl  uro  rcsulily  uucoMiblo  from  the  cai'  floor 
through  trnf>-doors.  The  battery  conaiBts  of  108  oolU, 
which  firo  placed  in  dx  trajii  of  nine  each,  on  each  side  of 
tho  car.  These  traj^s  are  piiHhed  into  the  car  through  iha 
outside  pnneU,  under  the  eente.  This  battery  hoe  a  total 
capacity  of  about  35  o.h.p.  hours.  The  cars,  an  operated 
on  the  Fourth. a. venue  tine,  are  f);eared  for  a.  «]>eed  of  from 
nine  to  ten  milo«  an  hour  on  the  level,  though  thoy  can  bo 
run  much  fatter  for  suburban  service,  when,  not  operated 
between  horso  cars.  Each  car  requires  from  6J  to  8  b.p. 
for  generating  machinery,  according  to  the  number  of  car« 
in  oporatioii.  Cars  are  operated  from  either  end  by  a 
regulator.  The  movable  handle  is  applied  by  the  driver, 
and  no  one  is  better  able  to  run  the  ear  than  a  home-car 
driver,  owing  to  hiH  knowledge  of  the  brakes.  Putting  o» 
Aod  shutting  off  of  the  power  is  learned  thoroughly  in  a 
iow  trija. 

The  regulator  used  on  theoe  care  k  a  very  beautiful 
feature,  the  power  being  applied  by  difTercnt  groupingii  of 
the  accumulators.  Thus  the  variation  in  s[)«od  from 
ttie  start  to  10  miles  an  hour  ia  no  gradual  as  to  tto  imper- 
ceptible. A  powerful  brake  ia  lued  on  all  cars,  which,  in 
cue  of  emergency,  can  be  supplcmontod  by  the  rcvcruil  of 
the  motors  from  the  regulator,  and  the  car  stopped  when 
going  at  full  speetl  within  one-half  ita  length.  Five  16-c.p. 
incandescent  lamps  arc  used  to  li^ht  the  car,  and  a  wnrniiii; 
gong  is  also  soimded  by  curi'ont  from  the  butttiry.  The 
truck  employed  in  theae  cars  is  tn  some  extent  a  departure 
in  electnc  railroad  construction,  being  made  of  wood, 
which,  in  addibiuti  lo  deuileniii^  the  sound  of  operation 
of  motors  and  j^eaiini',  titkus  up  all  vibration  and 
proventfl  the  loosening  ol  parts,  which  is  loitnd  to  be  so 
common  in  cable  and  other  mechanical  csrs  employing  iron 
ttiicks.  The  body  is  supported  on  ruhlxsr  cushions,  which 
not  onlv  renders  theit*  nding  most  delightful,  but  prevents 
all  strain  on  the  car  body  proiter  in  suddenly  &topping,  or 
in  the  rounding  of  curves.  Hince  these  cars  h^ve  been 
placed  in  service,  they  have  never  miitKtiil  but  one  trip 
(ciitsed  by  a  biokon  wheel  Range),  and  there  has  not  been 
a  cent  spent  upon  them  for  rejiuirs  of  any  kind. 

V-Tien  storage  batteries  were  first  introduced  for  the 
propulsion  of  street  cars,  the  question  of  the  handling  and 
charging  of  the  batteries  was  considered  one  of  grave 
imixutdnce.  It  will  be  seen  that  each  car,  requiring  ai6 
actumulators,  measuring  6tn.  square  and  Tin.  nigh, 
would,  in  »  large  installalion,  be  an  item  of,  |>erhapa, 
viul  consideration,  should  not  the  iiroijer  meiins  bo  at 
hiftud  for  their  cbarcing  and  manipulation.  One  of 
themost  ingenious  aniT  attractive  features  in  the  Julien 
cystvm  is  their  battery  shifting  device.  The  car  nins 
into  the  station  between  two  elevators  16ft.  long, 
composed  of  two  shclvoa,  the  lower  one  containing  the 
ehai^sd  sat,  while  the  upper  one  is  used  to  receive  the 
diwbiu'gtfd  s«t  when  withdrawn  from  the  car.  When  the 
fresh  set  has  been  put  in  place  through  the  outside  (unols 
of  the  car  the  car  goes  out,  andi  the  elovatoni  are  ruined  up 
between  a  series  of  racks,  into  which  the  discharged  bat- 
t«ries  are  placed,  and  a  fre«h  set  is  towered,  which  oiieralion 
is  re])catea  with  each  cor.  The  batteries,  which  are  In  six 
trays  on  each  side  of  the  car,  make  automatic  contact  with 
the  regulator  the  moment  they  are  pushed  in  position  in 
the  car,  and  they  in  the  same  manner  make  contact  with 
the  dynamo  an  soon  as  thoy  are  placed  on  the  aholvea. 
These  elevators  are  run  by  stntiouary  motors,  anrl  the 
entire  change  fi-omthe  time  the  car  enters  the  atation  until 
it  is  again  on  the  roud  occiipius  but  three  minutes,  and 
whilB  the  Lattery  is  beiiig  changed  the  regulators  and 
motors  ire  examined.  These  mcks,  with  motor,  etc., 
occupy  a  spaee  of  but  34ft.  by  7ft.  on  each  siJe  of  the  aw, 
or  336  square  feet,  which  represents  the  sttU  room  of  13ri 
to  IdO  horses,  or  6,000  sijuare  feet.  Thi«  item  of  the  saving 
in  Boor  apacQ  is  one  of  groat  importance  in  Urge  cities  where 
land  is  at  a  premium. 

The  best  proof  of  the  favour  with  whicli  tbn  officials  oi 


the  Fonrth-avenue  road  view  the  o[)eration  of  these  new 
standard  care;,  is  the  fact  that  they  have  recently  placed  on 
additional  order  with  the  Julien  Company  for  a  second 
group  of  10  cars,  which  will  doubtless  be  followed  by  the 
entire  equipment  of  the  road.  Two  cars  have  just  been 
sent  to  Providonoo,  which  will  be  operated  by  tho  Union 
Pa-iaenger  Railroad  there,  and  the  Pullman  Palace  Car 
C'ompany  are  building  IS  bodies,  a  number  of  which  will 
be  [ilaced  in  service  on  the  horse-car  line  in  Pullman, 
Illinois. 


NEW  YORK  NOTES. 

(FROM  OUn  SPBCUL  COKRES  PON  DENT.) 

Tfvi  Xatimal  SUdrit  Light  A$9iKiatim. 

SCtUiUica. 

fvwtrfivin  Jt'itif/an. 

Vatut  efData  h  SUdrkal  JiidvUrif. 

Per/at  0»ntr«i  SUiiv*. 

Aimnrkahle  Xnyinea. 

SUatrieity  ami  Inturantt, 

A  Mammoth  Ctntral  Station. 

Trnftian  by  fllorage  BalUritt, 

lfa3n<t»  Silt  V,  GalvanoTMter. 

A  Difftmn  «f  FoUtitioL 

SJidriciatu  mid  Ikr.  ISUS  SrMbitiiiiu 

Thai  Fatifir.  Cabit  Aoain. 

JStttrical  TtvJ*  vith  SouUi  Avwriat, 

DtUiabh  EUUrU:Uy. 

l^ijAtMH)  mi  the  tlantpoft. 

Til*  Bintrd  of  EUdritai  Omdrol. 

Nbw  York,  Aurptd  16,  1889. 

The  princi)ial  event  of  late  in  electrical  circloB  is,  of 
course,  the  semi-annual  meeting  of  the  National  Electric 
Light  Ae-sociation ,  hold  recently  at  Xiagura  Fails.  Over 
20()  mombors  and  delegates  were  present,  representing 
about  CO  difTerent  towns  anil  cities 

In  his  inaugural  addrass.  President  Weeks,  in  explaining 
the  absence  of  suhwaye  and  underground  circuits  from  the 
topics  to  be  discueaed,  said  that  the  committee  on  under- 
ground circuits  and  conductors  ask  for  more  time,  but  it 
was  not  to  bo  inferre<l  from  this  that  tho  subject  was  being 
overlooked,  or  that  nothing  was  bc'ng  done  in  tho  direction 
of  electrical  subways.  Hundreds  of  thouaanda  of  dollars 
are  being  a[ient  on  experimental  work  ;  but  many  yean 
must  olu].tse  before  a  complete  solution  con  bo  reached. 
Thia  is  not  very  encouraging  for  the  Now  York  companies 
who  have  to  go  underground  i«j/ni^  mlttis. 

Siome  interesting  statistics,  collected  by  the  seci'OlaryT 
were  laid  before  the  meeting.  The  number  of  iirc  lamps  at 
pi'Csont  in  service  in  the  United  States  is  237,017,  and  that 
of  the  incandescent  lamps  2,701,768  ;  the  number  of  street 
railroads  worked  by  electricity  is  now  109,  with  675  miles 
of  ti-ack  and  036  motor  cars.  The  capital  now  inveeted 
in  electrical  industries  amounts  to  uo  lees  than 
27o,000,OOOdoU. 

The  Hon.  W.  C.  Ely,  of  Niagara  Falls,  delivered  sq 
address  of  welcome  to  the  meeting,  and  briefly  sketched 
the  plan  by  which  it  is  pro]Kwod  to  titilise  the  power  of 
the  Falls  without  in  any  way  im|wiring  the  beauty  of  the 
scenery.  This  is  to  be  done  by  a  complex  system  of  canals 
.lod  tunnels,  and  the  estimated  results  are  a  discharge  of 
864,000  cubic  feet  of  n'ater  i>or  minute  and  a  yield  of 
119,000  h.p.  At  this  rate,  Edison  was  not  far  wrong  in 
saying  thitt  "  Niagara  is  the  greatest  storage  battery  in  tho 
woild," 

Ad  inleicatim;  pa|ier  was  rciul  hy  Mr.  A.  R  Foote  on 
"The  Value  of  Economic  Data  to  the  Electrical  Industry." 
Mr.  Foote  urged  the  compilation  of  electrical  and  mechani- 
cal data  as  being  valuable  to  manufacturers,  and  of 
operating,  maintenance,  and  administrative  data  as  being 
valuable  to  central  station  companies.  He  also  |»intedout 
the  benefits  that  proper  records  of  such  data  would  oonfer 
u[M>n  users  of  electric  service,  and  upon  investors.  He  also 
urged  that  the  census  of  1890  shmild  have  a  section  for 
contr.il  electric  light  and  power  stations,  remarkiiig  that  if 
tho  dnu  for  it  are  proiterly  collated  and  arranged,  it  will 
niakea  marvellous  exhibition  of  the  birth  and  growth  tA*a 
industry  in  the  short  space  o<f  one  decaile.  The  annals  of 
civilisation  may  be  searched  in  vain  for  a  ^acaU«l^^  xV..  ^>K> 
the  close  of   Mr.  F«rtA'»  \a\«a  \\.  ■tsa*  tbwJws«A.  "Oei*!".  ^ 


ky»teiii  of  rocoitls  nnd  accounts  to  t)e  kept  l»y  central  ftatioci 
comptnies,  for  re|>ortintr  the  sime  to  tbe  aasociutiori  ao^l 
fur  coin[)ariiig  ami  publiBbing  the  (Jata  so  secured  for  the 
Use  luid  benefit  of  thememliei's  of  the  itssocmtiou,  Katber 
B  lurge  order  you  will  say,  Mr.  Editor, 

Mr.  M.  D.  Law,  of  Phibideluhin,  read  a  pa]>er  on  "  Tbe 
Perfect  Arc  Central  Station.'     ^l^.  Liiw  evidently  has  a 

1|ierfect  uair  of  eiigiiiM  in  his  perfect  station,  ait  be  BtAted 
that  he  hid  a.  pair  of  Corliefi  engines  23  by  48in.,  75  revo- 
lutions per  minute,  which  had  been  ninntn^;  day  and  night 
for  nearly  seven  yenrn,  with  an  avtual  uost  for  i-epuira  of 
billy  2Mola.,  and  during  that  time  they  nere  shut  down 
but  oace  on  account  of  breaknge,  and  then  only  for  10 
mioalM  to  diacoiviiecL  one  eueine,  tbe  other  Iwing  run  with 
the  load  of  both  at  incrtsa^ed  st^m  preaaurc.  Tliu  diacus- 
aioil  hin^^od  solely  on  the  ■'omailmMu  ijerfomuiiice  of  thu&e 
retnarlcablo  engines,  and  the  gentleman  who  opened  it  aakod 
Mr.  Tdw  to  re[>oal.  the  tnragraiih  reforiug  to  the  engines, 
w>  as  to  ni».ke  sure  that  be  h«ini  aright.  Mr.  Law  stuck  to 
hisguna,  or  rather  U)  bia  engines,  and  insi^ited  tbnt  they 
had  run  S2  boursaday,  v-itha  few  addit-ioiiiil  hours' rc^t  on 
Siindaya,  for  nearly  mven  yeara,  iind  only  2"'d<il8.  were 
ajtcnt  on  rejutii-s,  that  ex|tendittiie  being  caused  by  tbo 
bi'uikinu  of  a  dash-pot  rud. 

I  A  highly  inlerosling  report  on  "  Harmoinaing  Elc!rLi'li:al 
Hiid  Initnnincc  IiiteroaU"  wag  read  by  Mr.  P.  H.  AleKiuidui', 
mid  provoked  a  lenj^i-hy  discussion,  in  which  sevum!  dele- 
gatee  from  tbe  iimnr&nco  compatiitM  took  |iarl.  Mr.  Alex- 
ander gave  the  following  figurct  reK|*octin{;  insnmiL-e  un 
central  RtAlionR  diirinjj  the  last  two  years  to  Aiiril  1,  lH8y  : 
iiitniranco,  1,170,0130018.;  [iremiums,  9L>,8h.'i<]olH.  ;  ]nnHm 
puA,  ii1i,691doh.     Tbe  loMeH  amount  to  hnl  ^^■^i  mr  cent. 

•  on  the  premiums  [Kiid,  which  orighl  to  have  llio  etl'cct 
of  reduciiiK  the  premium  on  central  slatimiH  by  fully 
one-half.     It  was   (onnd  that  6Ij  jwr  cent,  of  the  ccntiMl 

•stations  ligiiring  in  these  stAtiatica  were  built  of  brick, 
82  iH}r  cent,  of  wood,  7  ]>oreciit.  of  «tono,  and  &  [icr  cent, 
of  material  unknown ;  out  of  '2Ai  stations,  fi!)  wore  built 
expressly  and  used  exclusively  for  eleclnV.  lighting 
purposes. 

MessfH.  J.  T.  Henlboi-n  and  0.  K.  HeminKton  rood  <i 
lengthy  paiR-r  describing  the  new  centi'al  station  at  Narm- 
gansett,  Kh(Mle  Isliind.  This  st»tion  covers  Rome  S5,000 
square  feet  of  land  ;  there  are  to  'le  two  dynamo-rooms, 
each  meuAunng  l>0{L  by  '300ft.  uirI  ca|Hil)lo  of  receiving 
about  eighty  riOligbl  macbincb  The  Rtittitm  in  designed 
80  that  it  may  be  cxpamlod  to  »n  uUiniat^:  cnpiitity  of  some 
12,000  h.|i.  A  minute  de«rii)>tion  of  the  plin  and  plaiil.  of 
the  entire  station  lit  given  in  the  j>a[>or.  It  is  interesting 
to  note  that  this  mammoth  concern,  or  rather  the  com|>any 

I  which  is  building  it,  started  but  five  yeata  ago  with  only 
iO  lights. 
A  paper  by  Mr.  W.  Braekeu  on  *' Electric  Traclioii 
by  Storage  Batteries,"  evoked  no  diacusBion  what- 
ever, which  is  somewhat  snrnrisinK  iti  view  of  the 
interesting  data  brought  forward.  Tne  paper  vras  com- 
piled from ob^ervHlioni!  of  the  work  on  Fourth  «nd  Madison 
uvcnuos,  New  York.     Thoto  are  10  cars  in  service.     The 

•  first  stundard  cir  has  nin  in  three  months  over  ti.OOO  mile^i, 
and  carried  over  80,000  powiongorn,  without  an  accident  of 
any  kind.     The  battevics  can  oo  removed  fiora  the  cars 
and  replaced  by  a  fresh  set  in  from  two   to  three  rainuten. 
■  The  batteries  noi^er  give  out  on  the  trip;   it  i«  im|>OB»iblo 
Hfoi'  them   to  do  so,  as  they    Icutvo  the  station  with  35 
H  e.h.p.  stored  in  them,  and  do  not  consume  quite  12i]uring 
H  tbe  round  trip  of  twelve  miles.     The  cost  of  motive  power 
Bfor  a  car -day  of  75  miles  is  estimated  at  3<lols.  40c.,  as 
against  7dol8.  i>(k.  for  hoi-ses.     Fire  dollars  for  71)  miles 
ought  to  cover  the  cost  in  wintur. 

Mr.  C.  C.  Haskins  read  a  jtajier  on  "  Station  Measuring 
InstnimeDts."     After  dMcribing  various  types  of  ammeters 

IuikI  vollmcteDt,  ho  severely  condemned  the  method  of 
lusting  electric  light  circuits  by  moans  of  the  nagneto  bell, 
and  inaisted  upon  the  ad'visability  of  a  daily  tost  with 
pro|)cr  instruments. 
(Jther  papere  were  road  on  "  Elactnc  Railways"  by 
Mr.  G.  W.  MansReld,  who  brought  forwai"d  some  very 
titstructive  and  interesting  statistics  on  the  mpid  growth 
a/  cbie  brunch  of  electrical  industry,  and  on  the  "  Elc«- 
tncal  Transmiuioti  of  Powov,"  by  Prof.  E,  P.  Robert*. 


Mr.  E.  T.  Lyneb,  of  New  Vork,  made  some  valuabU; 
suggestions  aa  to  the  standardising  of  {wtential  for 
electric  railways,  pointing  out  that  the  diETerent  voltages 
used  by  the  several  sj'stems  var^-  to  such  a  slight  extent 
that  a  Rtandard  potential  might  eaaily  bo  adopted,  and  if 
this  were  done  the  supply  of  current  by  central  electJTC 
lighting  stations  to  the  street  railway  companies  would  be 
greatly  facilitated.  A  committee  was  appointed  to 
endeavour  to  arrange  with  tbe  manufacturing  companies 
for  the  attainment  o7  the  desired  end.  There  will  probably 
bg  considerable  difTorenco  of  potential  between  the  com- 
mittee and  the  niarnifacturing  companie.". 

The  Mayor  of  New  York  haa  appointed  the  committees 
for  the  organisation  of  the  1893  iutcrnatioiuil  exhibition. 
The  movement  is  "booming,"  and  the  daily  japors  devote 
u^onBiderablo  space  to  it  every  day.  So  far,  the  electrical 
interests  b.'ivc  ncen  left  out  in  th©  cold,  and  have  no  repre- 
sentative on  the  committees.  lifayor  firant  only  asked  for 
one  name  only  to  lepresent  each  indufttiy.  No  less  than 
five  have  been  put  forward  by  different  oloctricsil  bodies,  and 
the  mayor,  unwilling  to  choose  from  such  an  "W'amis  \if 
Tvhry-sF,  nnmin.)t^  no  one,  but  left  the  matter  oi>en  until  the 
elci'tiirul  fniteiFiity  can  j^^roe  as  to  who  is  to  be  the  man. 
riidoubtodly  thu  electrical  interests  ought  to  he  woUrepre- 
t.i:ntiMl,  as  it  is  Iteyond  ipicstion  that  elcctncity  iilaysa  very 
impiii'iaiiL,  if  not  thi>.  most  im[)ort:int^  [lart  in  the  oxhibitioiis 
of  the  ilay. 

Oiicof  the  questions  to  bediacnssed  at  the  "  Commercial 
Congress,"  to  Ire  held  at  San  FninciRco  towards  tbe  end  of 
thin  month  is  "the  cctahlighment  of  an  ocean  telegraph 
cjihic  to  Austialia  nVi  the  Pacific  Islands."  Later  on  ill 
tlio  year  there  is  to  be  a  "Pan-American  ConKTesa  "  at 
Washington,  to  1%  atlendnd  tiy  delegates  from  all  central 
and   South  Amoricun   countries. 

North  America  thinks  she  docs  not  get  her  fair 
share  of  South  AmoricHTi  ti'ade,  and  increased  moil 
and  cable  f aci  lities  .xro  in'0|>oiMKl  with  a  view  of 
uponing  up  belter  communication  between  the  two 
continents.  Many  electi-ical  miinufacturiiig  firms  here  do 
considerable  buitiness  unlh  Central  and  South  America  and 
Cuba,  and  a  number  of  them  find  it  neccissary  to  issue  on 
e<[ition  of  their  voUimiiious  catalogues  in  the  Spanish 
luru;nago. 

The  comjKniy  who  ptvpu'ie  to  ei*ect  a  jmjwoi" 
pliint  at  Niagara  FalU  have  asked  the  Solicitor  of  tfcfl 
Tie^Lsury  if,  in  tbe  event  of  a  contract  t<»  light  BtiflUlo  by 
cicctrieitv  l?eing  obtained,  the  current  will  be  subject  to 
duty  01  other  tax  on  entering  the  Uiittwl  S(aI>us  from  the 
Canadian  «ide.  It  is  believed  that  the  Solicitor  of  the 
Troasui-y  will  evade  tbe  4ue8tion. 

There  have  been  several  sovei-o  thunderstoniu  lately. 
and  the  loss  of  life  from  lightning  hax  been  abnonnally  gTMt^ 
110  loRs  than  20  deaths  from  uiis  caii»o  in  one  vicinity 
being  reported  a  few  days  hack.  Three  days  ago  tile 
Orrlnanpc  Office  at  the  I'nitcd  Hlwtee  Proving  Qroiind  at 
Sandy  Tlook  was  tttnick  by  lightning  and  tolany  doKtroyod 
liy  fire  ;  the  building  was  a  small  wooden  stnicturo  about 
'20ft.  sipiaro,  but  it  contained  infitiiinionts  to  the  value  of 
P0,000(!o1r.,  all  of  ivhicb  were  lost.  A  large  oil  tank 
belonging  lo  a  refinory  in  Now  .Tcr«cy  ivas  struck  by  lighl- 
liingatidsot  on  fire  the  same  afternoon,  damage  to  Um 
extent  of  I'l.OOOdola.  Iieing  done. 

The  Itoiird  of  Electrical  Control  met  yestei-riay,  and  two 
of  the  Liommissioners  made  u  ropoit  rogardiog  the  best 
methods  of  preventing  subway  exploainnB,  which  have  been 
so  freijuent  of  late.  The  re|>ort  H.iys  that  the  exploKioiw 
are  caused  by  leakage  of  gaa  into  the  manholes,  ano  recom- 
mends that  the  Gubwaye  be  kept  ventilated  by  blowcia  und 
air-eompru^sors,  and  that  the  gas  companies  be  com|>i:llc*l 
lo  prevent  leakage  from  their  pi|»cs.  ('onaidering  that  ihii 
soil  of  Now  Voik  iit  thoroughly  EHitur4te<.l  with  iltumiiMtiiig 
gits,  tht.t  is  rtthcr  a  liigi;  order.  The  commissioners  aUo 
BUu;ge«t  the  drafting  "\  a  Bill  for  the  next  Legislature  which 
will  confer  upon  "  wnic  niumcipal  board  the  same  control 
over  the  atreetj^  nndergiunnd  and  all  underground  ooti- 
Ktructioii  iis  is  at  pre.-sejit  exerciser]  bj-  the  Roiml  of  Elec- 
trical Control  in  the  ca>ie  of  subways  fur  electrical  eoii- 
ductom." 

During  the  month  eirditig  July  mth  360  mile-s  of  wire 
and  68   [lulcs  were  taken  down,  and  the  Western  L'ntoQ 
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Oonijiary  took  rinwn  311 }  tnitafi  of  wire  and  2fl  poloe  litip- 
iiig  the  Moio  time.  I>uring  tbo  year  ending  June  \'Hh 
\,49^t  uiiloa  u(  wire  and  3,417  fnleft  were  removed. 


I 


I 
I 


THE  PERFECT  ARC  CENTRAL  STATION." 

KY    WK.  W.  II,   UKW. 

It  hi*  luiinlly  IxMn  more  the  rulo  than  the  exception 
thiit  electric  light  central  Htabions  have  l>een  located  tri 
utmost  any  pLice  that  «oiiM  Iw)  had  ;  sonic  old  ebcli  of  a 
building  would  be  used,  that  would  bavo  nothing  to  recom- 
mend it  except  that  it  WU.1  <;h6a.p. 

In  fact,  the  tirst  aUtion  for  centi^l  lighting  jmriKwea  was 
slarteil  in  8an  francieco  in  n  I>kcksmtth'«  shop,  using  An 
old,  worn  out  portable  engino  and  boiler.  The  force  con- 
•ialod  of  one  man,  who  W2»  miperintendent^dynarao  muii, 
engineer,  fireman,  trimmer,  inHpcetoi'  and  lincinun  :  but  th4< 
pnee  rec«ivod  for  the  lights  would  gladden  the  hearts 
of  tlio  electric  H>;ht  com|»i»niea  of  todiiy  ;  they 
wore  lOdoh.  jter  week  per  lamp,  ;tnd  burnod  from  rliiKk  to 
midnight,  oxeept  Siimluys,  Atid  when  I  look  back  to  that 
time  ot  ninning  aix  kmiw  on  mic  wire,  with  ^'loiind  le 
turn,  ]  am  amazed  that  thero  were  ro  few  tmubics  in  Ihi- 
•hapo  of  groundx  and  fii-os.  Not  only  wiu  a  ground  return 
usod,  but  inside  iviring  vtm  thought  goml  onoii;;h  when 
put  up  without  an/  insulation,  hut  wt«ned  with  wire 
staples. 

There  *ro  *  groat  nuiiy  plicos  oven  now  where  luire 
wirfti  are  ataiilul  fast,  showing  the  alwoliite  neod  of  good, 
com|>etent,  fc;irles.i  insp<>etois,  who  will  oxiimiiie  ovory 
tnoh  of  wire  in  a  building,  itiul  not  be  nfmid  t«  condemn 
it  if  it  does  not  tom{!  up  to  tho  leijuirements  of  naFnly. 
Then,  again,  all  innide  wiling  Hhoilld  he  inK|tfli:toil  at  least 
once  a  month. 

An  electric  lighting  ntiitioii  ohunUl  l>c  locatod  an  near  the 
cenUe  uf  the  t^ivritory  tn  Ik;  lighted  as  fMisKihle,  but  if 
sufficient  ground  cannot  be  obtidned  at  u  leaiionablc  uoAt, 
tlt«D  it  IB  hotter  to  go  u  little  l<^  one  itidu  ralhur  thun  be 
crowded  for  roum  ;  for  whon  an  uloctrit  lighting  station  is 
cnim|)ed  fuv  loom,  it  cannot  l>e  handlod  with  emnomy,  as 
one  of  the  gl-eat«st  sllvee^ieit  of  central  atJitiuii  wurk  is  not 
only  ill  the  Kimplc  nitining  ul  the  machiiiory  well,  but, 
when  troubles  occur  in  the  sh»[w  of  bresilcdowns  (which  fire 
liable  to  hapjien  in  the  lieat  regulaled  stjitioii),  thern  should 
be  eullii'ienl  iijuni  to  move  the  machinery,  withuul  t.ikiLjg 
too  much  time.  In  xiich  a  case,  liniu  in  money,  for  thi; 
amount  of  money  alluwod  in  rebates  is  only  a  small  fmution 
of  tho  lose,  ;iH  tht;  i'0|JUtation  uf  never  having  the  li^hU^  out 
18  worth  nuich  more  thitn  their  mere  money  Vidue.  For 
•lectnc  lightE  iu<u  not  a  fliici-«xs  until  they  <:.Aii  be  pkci'd  in 
hiuinese  houses  and  halls,  having  no  other  ractbo<l  of  iliii 
minatiiin,  without  danger  r*!  their  being  middenly  being  left 
in  dal'kn«»j^ ;  mihet  have  the  machinery  and  lities  in  mich 
Rha)io  thnt  the  lightii  Kill  Ixj  dcjioiidod  ii|H)rt  at  hU  timcJi. 
This  may  take  a  kittle  moro  money  for  tho  construction  of 
th«  plant,  but  it  will  bo  more  than  made  up  in  thecomnicr- 
dal  value  of  (he  lighta. 

An  electric  lighting  titation  >*hoiild  Iw  biult  of  brick  or 
itofie,  in  a  neat,  Mibslantial  manner,  not  more  than  two 
■toi^ya  high,  and  be  att  nearly  liicfiniof  a-<<  iniuible.  Oiieof 
the  impoit^nt  factors  of  siu-h  a  iiUtion  i'i  goo<l  veutiUtioti, 
it  being  nccae&nry  to  keep  ciigino(>,  shafting,  and  dyiiamne 
aa  cool  as  iH^bl«.  Thiit  iiDt  only  adds  to  their  life,  but 
tlioir  over-heiiling  i*  u  grctl.  i.^]emeni  of  danger  to  tho  ^lUTAiUt 
of  the  ligbU. 

BOILKR^RUOMS   AND   BulLKltS. 

Tbe  boiler-room  should  be  lovatod  on  the  ^^ixjiiiid  Door, 
■with  plenty  of  ventilation,  making  thu  lirui-oom  cool  and 
comfurtable.  Kvciytbing  Iwiog  in  full  view  and  caxy  of 
twvwB  euii  be  kept  ctutij  nnd  in  order, 

Li  constnicting  an  olectric  light  tttation  tho  dyiiamtw  and 

oiurinm  aro  generally  placed  <ii«it,  and  what  room  i«  loft  the 

boittn  are  thmwn   into  without    minOi    rugaixl  to  their 

conomioal  handling.     It  is  butter  t<i  have  a  comfurtable 

'flrcronm,  as  tho  firemen  can  then  ieiii.un  by  the  Iwilei-^s 

doing  justice  L<i  tli»ir  work.     Ily  having  boilers   in  uellant 
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crampod,  or  i»)orly  lighted  and  ventilated  placen,  it  makoa 
the  mon  careless,  and  also  detracts  from  tho  life  of  tho 
boiler*  by  corrosion  and  improiwr  care. 

It  h  found  tfant  two-thirds  of  tho  steam  which  iit  gene- 
rated in  a  tubular  boiler  is  made  on  the  *hell,  and  not  in 
the  Iwiler  tubes,  as  ftiippoHed.  In  taking  the  heated  siirfoca 
of  boiler  tiiboa  wo  should  only  take  one-half  of  the  circnm- 
ference,  as  tho  flame  only  impinges  on  tho  uppor  half  of 
the  tnlien,  With  proper  setiins;,  flamo  can  bo  carried  tho 
full  length  of  a  30ft.  boiler,  with  ordinary  natural  draught, 
using  secondary  conibtnttion.  Ant^mtatic  dampers  should 
never  be  used  ;  by  their  use  it  in  imiHHHiible  to  got  proper 
combustion,  aa  tney  are  either  D[)en  or  closod,  besides 
having  the  tendency  U>  make  firemen  careless.  An  ordinary 
firoman  with  hand  dampers  can  fire  with  not  over  two 
[lonrids  variation  of  steam  in  a  run  of  13  horn's.  When  tho 
lioilors  are  working  to  within  three  to  live  pounds  of  their 
utmost  cn[wwity,  the  hand  damiiors  ai-e  kept  partly  open, 
and  as  the  steam  varies  the  damper  is  chiuigod  to  suit, 
therefore  always  allowing  of  nroiwir  combustion. 

For  a  I.UOO-light  Htiition  tbeie  should  lie  twelve  single 
tubular  bnilern,  fStn.  in  diameter  and  20ft.  long,  with  22 
.*jiM.  tubes,  the  shell  to  be  made  of  j{in.  steel  or  iron,  having 
a  tenitile  strength  of  .'iS.ooOlb.  and  W  ]>er  cent,  ductility 
in  dght  inthc^. 

Double  i-!vctv<i  longitudinal  Muims  and  lirsUclasit  work- 
niani^hip  will  stand  a  safe  woi-king  pressure  of  ISDlb. 
per  eqniivc  inch,  which  will  give  1,'i'J^t  h.p.  With  tho 
('nili!M  type  of  eiii;ine,  t^nyiiig  llDlli.  )ier  ^iiiar& 
innh,  theie  would  ihercfure  Imi  ihittu  )juilej>,  which  could 
lie  hold  in  reserve,  that  being  none  too  many  for  safdy, 
and  the  other  nine  Ituilei^  uan  lie  woi'kei.1  very  easily,  as 
ni[iid  combustion  is  the  most  economical. 

Kleetric  lighting  \s  uiio  ut  the  hurdost  kinds  of  work  for 
a  nteamvugiiie,  the  vonttnuoua  running  aiid  the  work 
being  thmwa  on  and  olT  iuHtantaiieouHly  cauung  immense 
atrains. 

They  should  be  twin  engines,  conn«ctod  at  right  angles, 
by  whivh  we  have  steadier  |iowcr  than  with  single  engines, 
IjeciUHU  we  have  the  impuhte  of  the  steam  at  av«rjr  qoarier 
uf  a  revolution.  They  should  ho  built  s|>Mially,  and  have 
a  larger  amount  of  iron  in  all  thcii'  |inrt«  thiLO  is  used  in  an 
unlinary  commercial  engine,  m>  that  in  times  of  trouble 
thoy  can  Iw  forced  for  a  nhort  time  beyond  their  ordinary 
load. 

For  a  1,000-light  stiition  there  sbcinld  be  two  2S  x  48in. 
twill  engines,  running  at  a  speed  of  from  70  to  80  revolu- 
Itonii.  With  this  number  and  size  of  engines  there  will  bo 
a  reserve  of  one  engine,  as  tbu  throe  engines  will  easily 
carry  the  lo;ul  of  1,000  lights  with  econnmv. 

It  is  a  settled  fact  that  the  On-liss  l,y|«  of  non-condensing 
eiigiiiea,  [iiopct'ly  coiiKtmeted  and  handled,  are  the  most 
economifal,  using  loss  lluin  3^lb.  uf  toid  ^wr  huntu-iKiwer' 
hour  working  at  llOlb  to  Iliilh.  of  atcamiwr  <iiniare  inch. 
High  rouaive  siMod  is  not  necesMry  for  eloctric  lighting, 
but  it  does  rerpiiro  a  steady  and  uniform  K|)eed,  An  engino 
running  10  revolutions  \mr  minute,  piovidoil  the  speoi  is 
regular,  will  make  as  goo.1  ligbta  aa  one  running  300 
re  vol  tit  ion  ». 

It  has  been  iii'actically  demonstrated  in  a  gicat  number 
of  pbntR,  whicQ  have  iisod  the  small,  high  rotative  speed 
uiigtnet),  tliat  such  is  the  fact,  tbe  low  »)ieed  uaing  lesa  coal, 
oil,  ami  attentiun,  while  thu  coat  for  refiairs  is  very  much 
Ilisg,  as  well  aa  loss  of  steam  from  ntdiatioti,  (dcarancofi,  etc, 
ih^ii  bigh-ti^«ed  engines.  On  a  pair  of  Corliss  engines 
'2:)iii.  by  48in.,»t  7fi  revolutions  )K>r  minute,  ninning  day 
and  night  for  nearly  seven  years,  theactuiU  cost  for  repairs 
wafi  but  a.'idoU,,  and  during  that  time  they  wore  shut  down 
but  once  on  account  of  breakage,  and  then  only  10  oiinutea 
tn  di.'MJOimect  una  engine,  the  othor  being  run  with  the  load 
of  both  at  increased  steam  pressure. 

RBArriNo. 
The  friction   of  a  high  ixiUtive  siweH   engine  ami  a 
60-)ight  dynamo  ia  1>  i.h.p.,  while  the  friction  of  oiic    iiair 
of  engines, «huftiri2,  3:Jomptydymuno«,l  1  idlers,  aitd  L'l:  llill 
clutch   pulleys,  ."ift.   in   diameter  and  I2in.  C^^j&^'m.Nw^.V^ 
i.b.p.,  both  runwu^  viy  xn  «v«(iiL.     *%%  t«\^  «pe.v««w. 
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whole  plant,  whereas,  Id  a  series  of  sm&ll  en^nes,  connected 
direct,  it  wiil  sU)\f  1>ut  onodvtumo. 

In  all  cases  shafting  »houra  he  made  of  hammerod  irnn, 
and  for  a  1,000-light  station  the  main  light  should  be  7tih. 
long  and  6in.  in  diameter,  and  ubout  &5ft.  of  counter  shaft, 
commoncing  at  Aid.  diameter  and  reducing  im.  for  every 
two  machinea,  to  be  located  on  the  gronml  floor,  with 
pedettsla  a«  low  ae  pouible,  and  boariiijj[K  of  coat  iron,  not 
Ion  than  four  to  one  The  main  bearings  ought  to  be  of 
phucphor  bronse,  and  the  shifting  ntn  not  leas  than  'iOO 
rcTofutiona  per  minute.  Tb«  exjienae  of  oil  on  such  a 
abaft,  with  ppojwr  applUnow,  will  not  be  over  3dole,  per 

The  driven  pallets  from  the  engines  should  be  on  the 
two  ends  of  tbo  main  lino  of  the  shaft,  with  a  clutch  cutotf 
between  one  engiao  and  tbo  lirat  dynamo  pulley,  one 
between  tbo  laat  dynamo  and  counter  piiltoy,  and  one 
between  the  counter  pulley  and  the  other  enj^ine,  with  ti 
clutch  on  the  counter  pulley.  This  will  give  jwrfcct  con- 
trot  of  the  main  shaft  and  counter  shaft,  and  can  either  run 
one  or  both  engines,  as  the  load  may  retjuira 

Dti-najios. 

The  djmamo-room  should  bo  directly  over  the  shaft 
UmeD,  so  on  to  use  angle  bolU.  The  ligU  Hhould  Vie  good, 
and  the  venliUtion  |>e9-fect.  The  roof  should  be  tiup^iorterl 
without  ]x>atB  and  be  of  sutficient  height  ro  that  the 
dynamui  or  iumuturca  can  be  hoJatod  and  carried  over 
the  onea  tliiit  ure  running.  InMifiicicnt  roi>m  overhead  in 
a  great  drawback  to  the  succoMfiil  handling  of  electric 
lij^at  machinery. 

The  dynamos  iihciuld  lie  small  and  mounted  on  caab-iron 
beds,  left  entirely  ojten  to  allow  iierfect  cleanin}^,  an  the 
life  of  dynamos  aepeiids  very  much  upon  their  cleanliness, 
They  should  be  iiI<ic4m1  in  rows,  with  sufBciunt'  s))acc 
between  them  to  allow  easy  access  to  all  of  their  partH,  as 
well  as  ample  room,  that  they  may  be  moved  from  one 
I>art  of  the  room  to  another  without  disturbing  those  that 
are  running. 

If  the  roof  cannot  be  made  sufliciently  strong  to  support 
the  combined  weight  of  dynamo  &nd  arm&turo  on  &  track, 
then  a  good  oubntitule  iit  a  frame  sup[X)rted  on  large 
citfAers,  with  a  track  over  the  lop,  h^Lving  on  it  u  chain- 
geared  trolley  and  a  chain  hoist  This  will  allow  of  the 
raiiid  lifting  of  the  dynamo,  it«  moving  to  some  other  place, 
rolling  the  hoisting  fnuiie  to  thLiL  place,  and  putting  the 
dynamo  in  [iro|»oi'  [lOQition  for  running,  With  tois  amtnge 
ment,  a  throe-tan  machine  may  be  moved  and  put  in  run- 
ning order  in  30  minutes,  rwiniring  but  four  men  ;  with  a 
little  longer  time,  two  men  will  do  tbe  same  work. 

AeupoU  fhould  be  [>rovided,  not  smaller  than  10  by 
90ft  and  10ft.  high,  with  window  ventilators  extending 
the  fnlt  length  of  the  two  sidea,  and  ro  arranged  as  to  be 
under  the  full  control  of  the  machine  man.  With  mich  ii 
cupola,  one  ie  enabled  to  put  the  lines  in  good  shape,  as 
well  as  to  carry  off  a  large  amount  of  heat.  The  wires 
should  run  to  the  switchboard  from  binding  ix>sts  placed 
through  the  centre  of  tbo  cupola,  and  all  oroMiag  of  linoe 
should  be  made  at  this  point. 

SWITL'HBOARD. 

The  switchboard  should  be  phtced  in  tbe  middle  oE  ono 
side  of  the  dynamuroom,  and  4ft.  from  the  wall,  and 
should  be  at  least  25ft.  long,  which  will  give  room  for 
50  circuita.  Ab  it  is  imiMssible  tokoepall  circuits  built  up 
to  the  full  c.^|l■lcity  of  the  machine,  it  is  well  to  have  a 
number  of  f^mall  circuits  to  couple  in,  in  order  to  build  u[) 
to  the  full  muchiiic  capacity,  as  all  dynamos  work  more 
eeonomically  with  a  full  loao. 

The  line  wires  should  come  into  spring  jai^ks,  which  are 
an'aiiged  in  two  rows,  with  one  aide  of  the  circuit  on  top 
and  the  other  below,  with  8in  of  space  between  them,  so 
that  there  ia  no  poeeible  danger  of  a  pereon  being  liable  to 
touch  or  shortrfircuit  two  of  them.  Before  attaching  to  the 
spring  jack,  one  side  of  the  circuit  should  pass  through  an 
indicator  for  ebowing  the  direction  of  the  current.  The 
wires  from  tbe  dynamm  should  be  run  Iienoalh  the  floor, 
coming  up  on  the  buck  of  the  Bwilchlioiftrd,  and  enter  bind- 
ing poata,  to  which  a  Heziblo  cable  should  be  attached, 
having  a  wooden- handlc<l  plug  for  entering  iheepring-iack. 
TJime  tmSJos  shoa Id  be  oS  $atficient  length  to  reach  either 


end  of  tbe  switchboard.  The  siiring  jac^  and  binding 
posts  of  the  machine  cable  ahoulu  be  bo  arranged  thit  j. 
connection  cable  cn.n  he  hooked  on  for  the  purpose  o( 
moving  the  machine  cable  from  one  circuit  to  unotlicr,  to 
cut  out  or  cut  in  circuita,  without  extinguishing  the  lights 
already  buining.  Tbe  positive  wire  coming  from  the 
dynamo  should  jMiss  through  an  aiLmet«r  before  entering 
itii  binding  {losts, 

A  good  armn";ement  for  making  ground  teste  and  locating 
grounds  while  lighta  are  hui  ning  is  a  set  of  thirty  92-volt 
incandescent  lamps  in  series,  so  arranged  with  a  areolar 
cwitch  that  any  number  may  be  short-circuited  at  will. 
With  one  aide  of  tbiB  lamp  circuit  connected  to  ground 
and  the  other  side  connected  to  the  line  to  be  tested,  a 
ground  on  the  lino  will  show  by  ono  or  more  of  the  lamps 
burning. 

I  find  tha,t  with  the  lamp  buning,  on.  say,  the  positive 
side  of  the  tost  circuit,  with  su  E.M.1''.  of  92  volts, 
the  ground  may  bo  lookoi  for  between  the  second 
and  third  arc  lamp  on  that  side  of  the  circuit ;  In  fact,  each 
92-volt  lamp  will  represent  two  are  lamjis  or  their  equiva 
lent  in  line  wire  resistAoco.  This  is  a  simple  and  bandy 
method  of  locating  grounds,  oeiiecially  if  the  iiositive  and 
negati^'c  side  of  the  circuit  are  much  separateij.  for  it  atarta 
one  out  on  the  right  nnd  of  the  wire,  which  \a  rarely  tbe 
case,  without  some  reliable  method  of  testing.  When  two 
grounds  occur  at  night,  cutting  out  a  number  of  tights,  itia 
nocoBsary  to  )»  ahio  to  start  out  with  aome  knowledge  of 
its  locality,  oapociAliy  if  such  a  circuit  is  from  12  to  15 
mites  lung,  and  stunting  out  from  one  point  of  tbe  com[Huis 
and  returning  hy  another. 

[f  there  is  an  indicn.tion  that  the  full  number  of  are  lampa 
are  not  burning  on  »  circuit,  by  attaching  one  side  of  this 
tent  to  the  positive  aud  the  other  to  the  negative  spring 
jack  of  the  circuit  in  doubt,  it  will  show  within  one  or  two 
lamps  of  tbe  number  that  are  btiruiug.  j. 

Ammetem,  lij^htning  arrcat«rs,  indicators,  and  all  ooo- 
nectioiis  should  by  placed  on  the  swiLchboard. 

Likes. 

Lines  in  all  cases  should  be  supported  on  glass  or  porce- 
lain throughout  their  whole  length,  and  should  never  enter  a 
building  without  piissii)^  thit)ugh  hard  rubber  tubing  with 
water  HrijH!  on  the  outside.  In  all  ca^cs  inside  wirosshould 
he  run  on  gloaa  or  porcelain  insulatora  ;  mouklings  or  cleste 
nhoulfl  never  be  used  for  arc  light  wires,  and  in  no  ciae 
•iJioulJ  they  ho  put  iimior  floors  or  out  of  sight. 

All  arc  lamps  should  be  hung  on  porcelain  insulators,  and 
in  the  case  of  outside  lumps  all  iron  should  be  galvanised  to 
prevent  the  rust  from  collecting  on  the  insulators,  whieb 
gives  a  first-lass  ground,  if  the  fixture  connocte  to  tin 
gutters  or  ironwork. 

All  lines  should  he  te&ted  for  grounds  at  leait  three 
times  (luring  the  day,  luid  once  every  hour  while  the  ligbU 
are  buniiug  ;  m  soon  a,B  a  ground  occiu^  it  should  be  im- 
mediately found  aud  clcurou. 

Stohkiwpom. 

The  storeroom  should  be  of  good  axe  and  proTided  with 
oupboarde,  drawei-s  and  ehelves,  that  a  full  Una  of  all 
supplies  can  be  kept  on  hind  and  issued  only  on  retjulti- 
tions  from  foreman  of  constniction  gang.  When  a  job  ia 
completed  a  return  should  be  made  of  the  nuteriul  returned 
anil  tbe  charge  eatere<l  in  the  proper  books. 

A  <.';ii'boii  book  should  be  kept  in  which  each  trimmer 
signs  a  rocei|)t  for  the  carbons  issued  each  day,  as  the 
trimmer  reports  each  day  the  number  of  carbons  usetl  on 
his  route.  The  stumps  returned  must  accord  with  the 
rejKirt  !it  the  end  of  the  week ;  he  must  account  for  the 
number  of  carbons  on  hand  or  pay  for  them.  The  trimmot 
will  only  pay  for  one  lot  of  lost  or  broken  cai-bons,  as  be 
finds  it  easier  to  take  care  of  carlxins  than  to  buy  them. 

Shop. 

The  shop  should  be  of  good  size  and  provided  with  at 
least  one  13in.  lathe,  drill  prese  and  bufliug  wheel,  with 
sufficient  small  tools  lor  all  kinds  of  reiiairitig  and  the 
manufacturing  of  switches,  fixturea,  insulators,  and  all  the 
thoueand-and-one  articles  that  come  up  for  use  in  such  a 
station. 

The  test  rack  should  tw  located  in  the  shop,  and  be  Urge 
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enoueh  to  hold  xt  leut  four  Ismpti,  euch  latim  to  he  |)ro- 
videa  witb  ati  iiJjuataiile  lens  for  focuain;;  the  arc  of  a 
Utnp  oil  a  Ecreon  ;  iliii  aO'oixla  ti  (;aod  opporUinity  of 
closely  watching  the  are  without  injury  to  the  eyes,  and 
hiw  a  cajMcity  of  from  seven  to  ten  ]zm\»  per  day. 


ECONOMICAL  SIZE  OF  LINE  WIRE  FOR  CONSTANT- 
^  CURRENT  CIRCUITS. 

The  writer  has  for  «omu  tinio  boon  uccUBtomeJ  to  us«  a 
formula,  (or  finding  the  economical  size  of  line  wire  for 
conMaot-eutTont  cirenita,  and  has  been  retiuested  to  pro 
sent  it  at  this  time.  With  thu  kiiuvrlcJge  tliut  it  is  not  now, 
and  yet  lh»l  it  is  nvodcd  by  many  pmctical  electricians. 
the  following  18  9iibniitt«d  ; 

Let  X  =  diameter  of  line  wire  in  mils. 

Let  A  =  length  of  circuit  in  miles. 

Let  B  =  priee  of  copjMJr  per  jKHind. 

Let  C  =  cost  of  powor  per  year  per  horso-power. 

Let  E  =  unpereH  of  current. 

When  any  plant  is  about  to  he  eetaMiAbod,  R  and  E  arc 
known,  C  can  be  det«rmined  iicitr  enough  for  oiir  purpose, 
ant!  A  will  be  found  to  be  immatcrifil, 

OIC  X-  =  (K>iirid«  of  wire  fier  mile. 

"016  K  X'  ■=  cost  ])or  mile  of  wire. 

■C016  B  X-  =  interest  and  depreciation  at  10  (wr  cent. 

I-OOm  A  H  X'  =  annual  cost  of  wire.     (!) 
— !^--  =ohni8  per  mde. 


54,577  E=         „  ., 

— ~^- —  =  WHtt«  [ler  mile. 

-a' J-  *.-,■  =howe-powi>r  lost  in  tmiMntwaou  per  milo. 

— '- =  coot  of  same. 

(46  A- 

-?;.  —  =  annual  cost  of  pow«r  lost  in  entire 

746  X* 


cireuit. (2) 

It  is  plain  thit  with  any  increase  in  the  size  of  wire  tha 
'value  of  { 1 )  ^11  increiLDe,  while  (2)  will  diminiah,  and  the 
economical  value  of  X  will  bo  encb  that  tbo  sum  of  0)  '^'^^ 
(2)  will  be  a  minimum. 

Let  u  =  this  glim  : 

m  .  =  -00l6ABX>  +  ^-l^^gACE«^ 

■   !>iffen,ntiating.       •^'  =  -0032  B  X  -  l^VM  ^^0, 

I         Placing  this  equal  to  zero,  antt  reducing,  we  have 
h                                 V4     45.700  E^C 
W  ^"—B 

This  formula  shuws  that  the  diameter  of  wire  deptiiids 
on  the  price  of  copper,  cost  of  power,  mid  qiunlity  of 
current,  OTid  i.<it  entirely  itidupcndont  of  the  Iviif^th  of  llic 
circuit  and  the  vullage 

The  differential  coefficient  shows  that  the  formub  is  in 
harmony  with  Sir  Williitm  Thumttou't  rule  that  "  the  adili- 
tional  runntiigxxjtcnsu  due  to  the  resislunce  of  the  con- 
ductor shall  equal  the  interest  on  its  tiratcost." 

Price  of  copjjer  refers  to  the  bore  wire  without  any 
covering;  or  imulation  whitevcr.  The  insulating  cover  ia  a 
mere  matter  of  choice,  libea  brick,  stone,  or  Irama  stjition. 

A  fev  examplea  are  added  for  illustration,  the  price  of 
copper  aaaumoa  al  30  cent^t  |>er  ])oimd  for  facility  of  calcu- 
UtJon. 

What  eize  wire  should  be  ueod  in  a  tmnsmission  of  power 
plantiuinga  40  ampere  current,  (wwer  cutting  lOOdola. 
per  year  per  horse-power  T 

Here  K  ^  40,  C  =  100,  B  =  20.  Substituting  X  =  427  nils, 
or  uearly  No.  0000  wire  B.  and  S.  gauee. 

If  the  power  co«t«  JtOdoU.  [Wr  year  then  C  <>  50  and  X  = 
359,  or  00  B.  and  S.  With  wat«r  uower  at  lOdols.  per 
year,  X  -  240,  or  between  Noe.  3  ana  3  B.  and  S, 

I  *    pKjwr  r:«d    at   tlic    Katiaitnl    EiKlric    Lixlil    Luiivi;uiioii  »l 

N)a«an   Call*. 


Should  a  20-anipoio  cuireiit  be  used  in  the  throe  caeea 
alwve,  the  results  would  be  re«)>ectively  : 

X  =  :t02,  larger  than  No.  1  U.  and  S. 
\  ■=  2^0,  Iarj;er  than  No.  2  B.  and  S 
X=  170,  between  No.  5  and  6  B.  and  S. 
What  size  wire  is  economical  in  an  orainary  ctly  six: 
ti^ht  lO-ampere  circuit,  eteam  power  costing  riOfioU.  per 
yeai'  1 

E=IO,  C  =  fiO,"  B  =  20; 

giving  X  <=  ISO  mils  or  Na  S  B.  and  S. 
SupiKWO  water  power  can  Jie  fiunishod  at  Niagaiji  Falls 
for  lOaols.  per  horae-pnwer  per  year  and  a  lO-ampflre  cur- 
rent gciierjLted  by  this  power  be  UMed  for  street  lighting  in 
Buftalo,  the  ontirB  Icn)>Lh  of  ciixiut  boing  '»0  uiilcs,  what  is 
the  economitid  size  of  lino  wire  ? 

A  substitution  in  our  f ormub  rives  X  =  1 30  mils,  equal 
to  No.  8  K  and  S.,  or  exactly  No.  11  Birmingham  wire 
gsiige.  

THE  VESTRY  OF  CHELSEA. 


SEVENTH  AKNUAL  RBi'ORT  Of  TUB  ELECTBIC  LIGHTING 
COM-MIITEK,  lasfi.a* 

('unimittoo— Mr.  Mcmhi.  chKirmnn  ;  M«K«r*.  IrmiN,  F.  Kitigs- 
tmry,  Odkethctt,  ()«b(im  {er  o^'.-h.),  Sttoulgcr,  Thiimimu, 
Whc't'ler,  H.  Young. 

Throo  scalji  Iwina  vacated— two  by  the  retirement  by  effliixion 
of  time  of  MccBTs.  Dnxidge  And  Hilton,  snd  ana  by  tho  appoint- 
mant  'if  Mr.  Dsh-urn  as  an  /jf  ^'jfficii-  iiistwwl  nf  sn  vlocted 
mombor — lod  to  a.  clun^  iti  tho  (i»n*titiitt(>n  nf  tho  comiuittoe 
hy  tho  Appointmont  lif  Moasr*.  Tron*,  F.  Kingslniry,  Mt<i 
Onk<.'«h4>tt  At  tho  fint  Vestry  tHoetin^'  afl^r  tlii*  wntS  (•iMitintd. 

Fift«i>n  inoutin^  r>f  tlia  cuninittt«e  have  been  held  durinj^  the 
yoikr.  at  th«  tfrat  of  whicli  Mr.  I'liarlefl  Mr>«»(i|),  wh'>  had  boem 
oli4iirii»nn  I'f  tiic  C')tnniit(«e  siticc  it«  (urmatioii,  whh  ngnin 
iinnninii>ii«]y  p|<<cCa<l  eliairmikit.  To  th(i  rc^^t,  linwi-vt^r,  "f  lliu 
C'ntimittcc,  Mr.  Mnmop,  wh<Ao  lorviciw  oii  the  oimimhtiHi  were 
iiiiiat  valuable,  fult  uitUod  u|x>ii  in  .lanuat)'  to  Kmgn  his  ouat  on 
the  Veatty,  uid  ooiiK>'tu'»nitly  upcm  this  ooniiuittee,  when  Mr. 
Krciest  Moon  was  oleoted  as  chniniutii. 

All  n{{re«ment  which  tho  Veatry.  (Hi  tho  ivcoiniiieiKlittinn  of  (lus 
commiltflo,  •nt«T«d  intfl  with  the  ijondon  Klootricity  Supply 
Corpomlion,  whoroby  thuy  wuM  p«nnittcMl  to  lay  raaiiia 
tciupornnly  upon  the  um*  tormi  m  the  CheUcA  El««tricity 
Supply  Company  upon  conditir>n  that  tfaey  applied  to  Parlia- 
ment fur  a  proviaionftl  order,  lias  ^iveti  rise  to  eunsidenblo 
c<>rt«BiK>nd«n«e  and  fttt«nti«n  on  ttio  part  ff  thtt  committee. 
The  OnalMa  Blvctricity  Supply  ComnAny«unt«ndo<l  thnt  th«^ 
were  ontitled  to  a  monopoly  within  tho  diatriat  defined  in  tlicir 
provisional  order,  oou&rmca  by  Act  of  I'Arliament,  and  objected 
to  tha  Uyiiig  of  iwvina  by  the  Luiiduii  Electricity  Supply 
Coroorutitm. 

Trie  ooiumittvo  r««oivcd  notices  ^l^•^)  throe  electric  lighting 
ciimjinnica  that  it  wiM  th«ir  iiitfrntiuit  to  apply  f»r  proviuonitl 
c>nl«ni  to  livhl  the  ptinah  with  uloctrieity,  but  only  one,  >.n.,  tho 
London  Elcctnctty  Supply  CurpontioUf  d«po«ited  a  dntft 
l>roviniu'iviiI  "nlvr.  The  order  having  b«en.  gan«  throuuh  by  llio 
LOiatintiin  aitd  tiurvuyor,  and  aovetal  altonitionn  having  boon 
ciiiiHiderod  iivcutHutry  ity  Lituui,  it  was  l«ft  in  thatr  liwtda  U> 
amn^  iuatt«r«  with  th«  cocpuratiim,  who  a|{rMd  tu  liialco  llio 
idtvrnl'iona  wliich  wuro  euggcated. 

'I'lju  pcovisiciiuil  -rdor  nppliod  for  by  tlio  Lwtulon  Ehwtrioity 
t^u|lp[}' Corporatioii  ombnu't*  the  wli'du  of  Cbclaca  piwiab,  a* 
wull  an  othi^r  disLrivL*  In  tbu  nielropvliii.  Aiid  an  «a^luiIy  la  now 
pvndiii^  bvfoni  nn  olHcial  of  tliti  Hoard  i>(  Tnule  fur  thu  pnriHwc 
of  LiMhUiiK  the  Board  of  Tndo  lo  dut«riiuDc  whetJwr  it  wouM 
be  I'olitic  tliat  such  oxtvnsivv  pow«n  should  b«  gnu)t«d,  ntui 
wlmthvi'  (km!  to  whit  vxtettt  i-oiupctitig  ogvummM  Bhuu]il  Ui 
niluwed  to  aufuly  oluctnoity  within  thv  Bani<;  diatriot.  The  sur- 
vwyur  wa*  autlioriaod  by  Uie  V'wttry  to  ijivc  «v-idenc«  at  this 
«ni{uiry,  with  n  view  to  abow  that  tho  iaterforvocv  with  ctrwta^ 
if  pMupetitJon  was  allowod,  W"dd  not  bo  cithvr  »>  fru>|uct)t  or 
so  cxt«n>iv«)  aa  U>  bo  iiicxivvnifiiti  ami  the  c-uiiiuttoi''B  opinion 
is  that  tlic  competition  wliich  tliv  Lundon  Elvt-trkity  Supply  Cur- 
Ifurativn  tiua  ininKluo(.-d,aiKl  asks  for  pow«rBtouuunlaiii,  ho*  Iwon 
and  wilt  bebcni^ficialtirthumwhorviiuinielectrictfytiitliiapArish. 
This  viuw  lia«  booa  oapceaaod  Ui  the  Itoaid  -'f  Trad«  at  an 
interview,  which  took  ptsce  in  February,  bctwvvn  Mr.  K"io 
with  tho  aurvcyor  and  dcrk  and  AIomtb.  CalcrafI  and  Boylo, 
and  1m>  also  bvoo  uiadu  suBiuicntly  apparent  to  the  Board  ot 
Tnulc  inspvctor  at  thv  uiixjulry  now  jwiMling.  The  exiatonott, 
in  fact,  of  the  utaiiiD  of  two  oom|ianiua  iti  certain  alreeta  in  this 
iNiriah  without  inooaveniaaoe  will,  the  couimittoe  botiovo.  so 
far  to  show  the  hUatnr  of  tlia  ai:gumQnt  which  is  being  uaod  by 
BOT«val  oompeaiei,  who  doire  to  supply  olectrid^,  to  faveur 
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of  the  policy  of  monopoly  tlint  nlannini^  ciiiiBiiquonc«B  will  ensue* 
if  nioix!  tlinn  ono  coinimiiy  in  ix^rntilUtl  tii  sii)i[ily  cti-clricity  in 
the  Miiir  district. 

A  ni('niiii-i.-il,  aiuiit^l  liy  138  |i«tniiiiifl,  prtitcwtinij  ngniiutl  Lite 
erection  uf  uverheid  clecii'ii'nl  cndiK-loi-s.  irim  rcmilNil  In  llit- 
cuiuitiittei*  ill  DeuoiijbiT,  nliiti  iliu  iviiimiiiim  ntci>iiiiiicii<lt<l 
that  the  petitionee  W  inforniiiil  ihiit  ihc  j ii rim tiction  >•(  thi- 
Vcatry  is  limitod  in  cKt«nt,  ititticull  of  :t[iii'lic.a.lii>n.  and 
il'tubrful  In  its  elTocla,  nntl  thnt  ihey  arc  iu>t  |iroiMro<l  iit 
jii-etciit  t(>  iiiilintv  prrM:iH.<(lin^i4{>Liii)(t  Ihe  owners  <>f  IhpovtT- 
lii'nil  winM. 

Tlio  LitimnilUv  hitd  iiiultii'  uinMilcr.xtiDn  diiriiiu  lJii>  yf.it  tlii* 
Klactric  Li)flitin)C  Ad,  1882.  Atni.in<Iiiicnt  r>itl.  wIikii,  itfler 
reaeivinij  nn  eiliiiimtive  I'epMit  fnmi  tliuir  ulLiiiiuitii  anil 
lurTeyor  thereon,  the-  coiinnitteu  recmiimuniltHl  I1i«  inflerii'iii  r>( 
.1  new  clause,  pTiiviilini' ihiit  ot-orheikd  wiren  for  tho  iin[)]<ly  nf 
olectricity  mi^'ht  '>nlyT>o  Inid  under  the  tornis  nf  n  iinaisiiiniil 
(inlcr  "rliixHiiMi,     Tliin  I'.ill.  Ii.iwuvov.  wu  not  |)r>ii^vei)t->l  willi. 

In  ,Tuty  tlit^  (uiuiiiiittiN*  now  iiiforinod  ihiit  ihn  iiiiioiitit  kF  Iho 
luptUil  TtMiuiitMl  liy  the  •irdci-iif  tho  Chalwui  Kli'ctricity  Supply 
Company  Itnd  been  subserihi'd,  ^iml  thai,  lin-  atiioutii  Ter|inrcd 
by  cbiLue  M  of  the  urilGi' hiid  b«eii  il<iiHiiiii,L-4l  with  thi^  Itiunl  of 
iWdo.  Tlio  cKimiiutii.->:i  }v\\<'  n-ci'infLit-iided  ihnt  certnin  puiiH 
of  8chMlul«  11  nritio  <ir>li>r  kIkhiM  liendditl  lo  Scli-jiliilv  A.  :in<l 
ar»  fileuuid  In  bo  nlilr  !'•  rcporl  thiil  iliu  worku  i>[  thi>  gmniiiuiy 
linvo  now  so  fitr  [ir<ii{n'S!(t'd  lliiit  the  dt<|Kuiit  t\Hpiir<<<l  liiu«1ie<<n 
released,  nml  Lhiit  ihi^y  iti-e  n'lw  in  a  p'uiition  d >  siipiily  a  porti'in 
lit  tbe  jojiah  with  cletrtiio  li^lil. 

Urvkkt  Moon,  olimmifiu. 


NEW  COMPAHIES  REGISTERED. 


Alooy  maA  Oaatfla  R&nwnjr  And  Borbonr  Coanponr'  Unitt«d. 

Rc)[i8tcte^l  liv  Aehiift,  Mmuih,  Cri-)'  an*!  '>..  b.  UI-1  .l-niv,  K.U.. 
with  »  cjupiUI  of  tSAOOO  ill  £100 -lin"'..  Olijerl:  tt.  laU  nv.T, 
eonKtroat,  ukiuim,  #oiui',  niiiintaiii,  mul  inuij.l'^iii  wnrlw,  wilwayHwid 
h&rboiiin  in  tue  kinKdoin  i)f  Spain  or  «lHi'wUt>ii-.  nnd  rni  ducIi  |iiir|nni<i 
tiike  over,  hoUl,  a.iid  citieLii'  j||  »;  luiy  oi  tlit-  i-l^-lili.  ptivilrjitx  <i( 
tuiy  stilliority.  cuiiLvaaimi  or  I'liui'i'-nioiix  rur  iIil*  coualriu'limi,  i^i|nip- 
ment.  and  wui'lliiiK  of  thu  tutiiu,  uud  lu  uulcr  iiilo  uud  <^sitv  into 
elltct  any  coutCKli,  au<l  tu  nutiut4iu  »ii<l  wurk  any  utlx'T  militfty, 
tT4mviay!i,  elwtrii?  or  otkiir  |k>wri',  ti.-l<>]{rapli  unil  lfr»]i1i>oii«  Hiiiik  mid 
n'orku.  or  atb<-r  himiik  or  L'^ntninuiiMtiriii  ur  aiinllum^e^  or  a  uimilai' 
natiini  in  t!i«  kinipldiii  oi  Sjuin  oi  I'lwwhL-n'.  I'lii-  [Inl  wilwcrilwni 
an  : 

Sham. 

A.  JliUhfll,  l&  ItatrUftUt  inaJ,  N 1 

F.  a  a  M.   KiKlniin.  116,  Kb.i,y-«tr«jl,  S.W 1 

W.  B.  Hyntt,  8,  llMkclny  mini,  Croiuli  Knd,  N I 

H.  A.  Millsr.  40.  iWkr»iriio-ra«il.  Votvot  Hilt,  S.K 1 

n.  U.  Herrimiiii,  10,  St.  Aoiltovr'a-rnail,  Siirlnloii ,     t 

8.  7.  Henin  1,  PoiishJy-stnut,  W.O I 

P.  Bre«w,  4,  Bonianl  alnil,  \V,C ...'. 1 

Tli*Ri  BlLall  not  Iw  huiN  than  ihrw  n<>r  itinm  Llmu  tit'u  Diruclui'K. 
(jiuliftcalioii,  £600.  Tliv  limt  tn  )n>  Appoiiitoil  liy  thu  uiliwiritivni  to 
tho  mnlQqralidiilD  of  awinpiatidli.  RrnnitnTalinn,  £1.100.  af  wliirli 
£200  aliall  bo  allowcil  to  tlio  Cliaimtsn,  and  the  IwUncr  dindril 
ftmoRg  tho  ath'or  Dirucloni  on  (licy  may  dtitcrniiiK', 


CITT    NOTES. 


BaUmxrine     Toleffrmpii    Campaay.— Tin?   nwifi^'t 
of  tbU  CoDipiiiy  Tor  t)i<'  )hi'1  vti'i'k  iiTiiiiiiiiunl  tii  i!4,46& 

W4stom    mnA    BroxUlKn    TolOffTapti     Omnpany,    Limited.  — 

Thi!   r»ccij>t.-i  ot  thi.i  ('.iiinnuiy   f-ir   llii-   "■•.■•ik  I'li-l-d  ,\ii;;imi   23,   alti-i* 
■ilcUuctiiiij    Ihu    riftli   "t  llm  utom    nv<i'i]il*   payalilo   to    tlm    l."tii' 
Plaliun-BnuilUii  Ti'lugtaph  l-niiiiuiiy.  l.iiiiitnl,  wrap  £5,303. 
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AuoUnt  19. 


Th 


S0d7.  IiBpr«7«BU>titt    Ik    aae    Ltupa.     ,l»liii    Hill   Ri>l 
Norllirrii  Tiiliigrapl)  Workn,  .Srjuarivroii'l,  Halitai:. 
IU67.  AppajTAtns  for  c^vlAS  t«i)ip»r»ry  itao  of  tolapbAncK  !■ 

MMliAnge  far  eoln.  H<':U'a,ir.'  .\l.irinnvit.-)i  ainl  i.'-rn  .S7.»rva<[y, 
65  ami  66.  Chancvrylane,  London. 

AnnvKT  20. 

13089.  An  Improvod  Ugbt  a«ld  teicgrapb.    AUxandtr  Glaii,  3, 

Eluietjiirt,  Tniiiiili',  Loiiiiuii. 

13136.  InproveBiMiIa  In  oolB-coatroUad  KppHmtiu  for  nam  In 
connootloa  with  t«lopbana«.  Hoiiry  Harrin  Lake.  46, 
.Soiithani[.|(iri-!iiiil'itiig».  Limd'jii.  (Wiilimn  tSi-ay  ind  Cliarlua 
Soljy,  Uiiit(>l  Slatt.'.)     (Coiniilel-:  *iii.'Lttii;atiiiii.) 

|3i4S,  Uuira-ovsmoata  la  alMnuttla«  vnrrwtt  slavtrlo  mouov. 
Thamon  Parkrr.  Julin  lUroll  Ww^lntnl,  aiiil  Bdiuuud  Scott 
GuiUk-a  Ibu,  47,  Liawtu'ituu-ridda,  Louduu. 


Aimr-T  21. 
IJlSd,  ImpravemOBta    la    ooBatriiaUnK   ar   wlndlna  oollB   ftr 
alvetrloal  appAratna.    Tionnai  Machor  and  William  Bilwuil 
.Siiniiiii.'i-,  b.  Mi'liMti'-l.-rraiii*.  l,i)li<.r>ai!,  Fiiltiaiii. 

t31&il,  SapporUns  •toctrlo  lamp*  on  the  nnrfiMMa  »r  Iron  " 
M«al  atmotuf^a  by  motuu  at »  maenet,  and  prmtcrvXag 
tram  nbroalMt  Its  aandnoton.      .\ll<rrt   McCandliiib   and 

.■^iilri.y    M.ii|"T    H''ju>ii"l.   <.'iiiiial    Mminr,    Bn^Uxny,    noar 

13172.  ImprovomoDia  In  conduitn  for  taylsc  undorKrouad 
olootrloal  condnotora,  and  In  tke  moAoa  for  asppintlnK. 
gnldlnic.  xnd  loiut^itlnK  tl>e  antd  condnccom  ttaoreln.  a»d 
In  dips  lor  holdlnK  KiKCtlmr  tho  sirlpa  «t  oondactsra 
a«a8truet«d  af  thin  Mrlpa  of  nelal.  I'cfUnL  ViK.cliu 
Andfiv.'i.,  160,  Sti.iiid,  l.iitit'>ii.     1 1 'fiiind.-l.-  ii|->iti.itii.:i.  I 

13I0S.  laaprorenvnta  In  apparatna  and   In  the  cwnblaatlva 

ttiaraaf  foe  llKlitlnx  raUway  carrUcca.    trajasara,  aad 

Mhar  vchtolM  by  elo«trtalt]r.  .Uiit&i  lUlclitTc,  lUst  K'-U*"'!, 

^> <  lliiix'liaiii^hiii'. 
13191.  An    elodro  maicnetic    proteetMr    Car  •Inotrioal  l>*tra- 

maata.    Thuiia-.  .\U\rii  [iKk-nii  Foi-.ur,  K-'iri-it"".-",  Trtiusyi- 

vaiiui.  UutUiil  ^Utc*> 

AOHl'ftT  22. 
1322S.  Impi-AVMUAuU  la  tUvtrod^a  and  Olamcnta  far  ttlaetric 

lamp*,  and  in  innt«rlata  far  tha  aama.    Cliarlr"  Williii: 

lirc'lv,  b.  (iriiv  I  inn  ..|ii4i--.  l.iriii!uii. 
1J2T3,  IiBpr«v«m«nU  in  am  Umpa.    OhirlcA  .bdian,  132,  Arliafc- 

1r>h'1ii,liL,   [.>11Mi[''ll  Ti>V,tl, 

IXai?..  Improvomonta  fa  oUottio  larapa  and  noa.nB  for  aaoiulaf 
ctaetrlo  lampa  la  oarrlacaa  and  llko  veblelaa.  (iiviiK' 
Ftaui>iH  Slallfr,  166.  Klc<'t>Htn<(!t,  tj>iudbii. 

Ariii-M'  X3, 

13297.  An  Impravod  talepboaa  mouthptoo*.      Ko«kv  UoCUftO. 

(ic-liliill  t'-^lli-i-,  Uru"iiiyt>'iir,  ll-iiri»Wi.ldrf. 

IS.V22.  ImprovoBianta  la  tha  moana  or  apparatna  for  traafr 
mltUag  «l«otrl«  algnala.      Vaw--'   .M-t    l'i-'>i''    Mirv-a.liw, 

fA,  I'liani'ir) -JiiT"  ,  I.i.inliui. 

13323.  An  linprav»d  moUiod  of  oarrrtas  nala  iMida  and  otMif 
«l««trlc  wtraa  nlang  atrc«ta  aad  othar   tharonchAraa. 

U'illijtJi  Siuilliiii»t,  fSO,  Slimul,  Muldlocx. 

13336.  Impravmnanta  In  al««tria  arci  Uskta.    Chark*  WtlU  aad 

JiiM-jili   lIi'UMj,  '£A,  Siiiitituiii jituii-liuildiii^,  (jondoil. 

Aui.rxTlH. 

13344.  Blectro-thcrapeatla  eap,     Williatii  Ptdllipi  Tlioiii|iMin,  6, 

l.iiiil  lUerl,  Iil\''i|i<iiil.     iTIiriiilur  liiiTiuntiii.  Gvciiiiuiy.) 
13371.  IniprorBincnta  In  alncla  aaedle   tclesrapkB  aatd  a«taar 

aleocrlo  Inntmmonta.     Thmiian    HiikIi    i'aiker   and   Uovip 

Willijm  !''r»i)a)I,  77,  Ciiliii"{*  r"W,  riniiluxliain. 
I33fl2.  An  Improved  ciciitnc  alarm  or  wator  level  indlaataf, 

olUfllly  appUoalila  to  tbe  water-sauRaa  of  ataani-boUar*. 

.M.u(i;:i~  ru-  kii«,  /m,  .'itiHHil,  Uiii.|oit,     (Compute  aptdHfli- 
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138&.  ToloBraph  lnaalat«rs.  Ae.    Fiiiwltv.  (AiiMwUilopecifioation). 

[Com  I  lift''  s|ii'<.'ili<^jli>iii,1.     Ud. 
1132&  ObtalntnB  oloutrlclly.      Moui;.-!!.     6-1. 
11%5.  Electric  roll  or  tramwar  nystena.     Smith,     ftl. 
1307'!.  Xlectde  renintaniia  motar  and  rticoatat.    (iiirrin.    Sd. 
l?,d(A.  Travallor  for  orvrliead  toleRrapb  wli>ea,  *0.      Atkinx. 

8<l. 
1RS7B.  LayUiK  eleotnanl  oondnetom  ondoTgroDad.      VVlIklMDti 

mil  HfthciiH.     ft|. 

6078.  ElMtrle  am  lamps.    UxUrt.    6<l. 

9165.  Dry  {fdrajklf  battary.    Aiiiul<t  and  Uorycll.    fid. 

10895,  EtuoU-loteleiraphlcapparattie.     T)i«tu|iiMu  (Biirkrl.    6J. 

10703.  Antomatto  eleetrlo  snt^at.    Ciirrle.     8iL 

10709,  Iniulntara  tor  elaatrlo  twttanaa.    Qirrie.    6il. 
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NOTES. 


Scblo 


Sheffield. — The  central  atation  at  Sh«ffield  u  to  reoeiva 
mother  Mordey  alternator. 

Qenea. — ^The  town  of  0€ncs  hu  been  lighted  u|>  by 
1.  Pn'-iie,  olectiiral  eii^'incer  of  Miat  Uttni. 

Storage  Car*  in  WiLshlngton.— Tho  trial  i«  to  bo 
nuule  of  .ItilieD  electric  cars  at  Washington. 

FlensburE:. — A  central  Btatiwn,  to  be  cooBtructed  by 
Messrs.  Schopke,  of  Berlii^  is  being  erected  at  FIcrisbiirg, 
^Scblosnig. 

Amalgamation. — The    Americati    Thomaoti-  HoiKton 
ipany  Atid   the  Forte  Wayn«  Jeriney  Comijany  ha.ve 
^•DialgaTnateH. 

Sehmidt-Douglas  Company.— The  SchmiJt-DuuglaE 
Eloctric  Company,  o(  Hiiatlergate,  Bradford,  have  j^no 
Uito  liiiuidatiort. 

Helan.— The  Miiuici|Mlity  of  Moliui,  Scinc-ot-Mutno, 
is  entering  into  negotiations  for  the  installaliori  of  a.  central 

tttioti  for  public  and  private  lighting. 
Wbere  was  the  Condaotor^—Mossrs.  Evans's  silk 
inting  niillH,  ut  Cmyfnrd,  wore  set  on  firo  on  Tuosilay  by 
htiting,  ttiid  ovfif  £  1 0,000  ilnnuKC  done. 

ProgreBa.— The  S(Kiiiieh  [wpei-s  «c  ut  the  proBcnt 
moniQul  budly  occupiud  in  liooraing  otecLric  uIoi^Vk,  of 
which,  it  ufipeara,  u  ruimber  Uavo  boon  inHtallod  ;tt  Itilban. 

^b  Curative  Elootrioity.— An  intuniatioiiul  con^^cna,  to 
conpidep  the  application  of  magn«(iatn  and  electricity  tobfao 
alloviaLion  or  euro  of  disoiue,  iii  to  be  held  in  Paris  on 
October  21  to  27. 

ODe-third  tho  Coat. — A  Pitt^hurgh  com|)iiriy  tiii.q 
Diidortukoti  to  lij;hb  tbc  structs  of  that  town  with  incnn- 
dc«cont  lights,  anpplrod  by  nndcrgronnd  wir-ca,  .it  one- 
third  the  cost  of  ^.Ls. 

Boornemonth. — Thu  sUtiuti    iit    Bonrnumuuth,    tor 
which  thd  lirii>ih  Coni))aiiy  ha»  su^jplied  the  pUiil>  is  now 
^■|inictic»Uy   rondy.      Further    engines    and    dynamos  to 
ext«tMl  tlio  cft|uicity  of  this  stiition  arc  Ijoing  soul  off. 

^_     Electric  Engine  at  Southend.  —Mr.  [leninianti   hun 

^Hgjvcn  notice  to  the  Southend  Louil  ({o>inl  of   a  motion  fur 

the   next  meeting  thut  he  would  linii^  up  thu  ipiuatiun  of 

IfiToviding  accommodation  for  un  electric  engine  on  the  new 
[licr. 
Paria  Stations. — Following  the  nnpcrb  example  of 
the  Uuro  Sa.int't.amre,  the  Com[>ugniD  dn  Cboniin  do  Fcr 
de  I'Est  are  now  conatnicting  a  central  electric  li^ht  i^tation 
in  tbo  Faubuui);  Saint  Miulin  for  the  puqmiie  of  lighting 

•  theii  terminiiH  and  n-aitiiij,'-roura«. 
Auction  Soles. — .-Vs  our  ivad^rK  will  scu  frnm  iulviM- 
tiscmentH  apifcannt;  this  «ook,  Mosars  Whcatloy  Kirk 
and  Co.,  h.ive  two  Bules,  ini[hirta.iit  to  eltiitrical  onpineora, 
of  engineers'  mateiia'  itnd  oleclric  plant,  which  thusti 
inteFoated  will  do  well  to  leincndtei; 

H  Eleotrio  Ught  at  Spanish  Theatrea.  —The  Teati-o 
^^do  Novodiidas,  in  ltu-cpk.au,  hns  rwoivoil  <t  x'ory  iiitoro*ting 
instulUtionur  eleelric  It^bl  for  i^L'tiiiii-  purposes.  Lighliiiii;; 
I  b  atao  in:it4to>l  by  the  clecUic  lighu  and  the  sound  of 
^_  Ihiiiitlcr  i^  pnxltic^d  by  ihn  mcaiiH  of  ukctroniugnels. 

H     EJcotrio  Ifighl  at  Puentc  QeniL- A  ccnttui  elec- 
^Rric  Ifgbtin!*  iiistulULion  waa  opeii(»l  af.  I'ueute  Genii,  8|Kiiii, 


on  the  ISfli  nit.  The  tnaugiiration  was  honoured  by  the 
presence  of  tho  Governor  of  the  pro\'uico,  and  a  number  of 
the  Govemnent  officials.  The  rostdt  of  the  trial  wu 
iramenfiely  aatiifnctory. 

Dnblin. — At  an  importuiit  meeting  uf  the  Corporation 
of  Dublin,  more  fully  roportod  elsewhere,  it  was  i-esalved, 
by  a  practically  unanimous  vote,  to  undertake  the  electric 
lighting  of  the  city  by  the  Corporation,  to  the  extent,  at 
fii-8t,  of  10,000  lights,  luid  for  thie  puqiose  to  borrow 
XSO.OOO  for  establinhinjc  a  central  station. 

Clock  Regulation  in  Berlin. — A  company  is  to  be 
formed  in  Berlin,  with  ^^  capiuil  of  a  million  marks,  for  the 
entahlijihment  of  a  eyetom  of  rcgubiting  clocks  for  poivatc 
houscH  by  meant  of  the  telephone  wires,  by  an  oiitonuitic 
"minute-tmnsmitter."  The  Post  Office  authorities  in  Berlin 
have  nlreaily  :igreed  to  amingementa  for  the  use  of  the 
tclephono  wirofl. 

Carbon  Brnahea.  -Many  of  the  Amoricati  dynamos 
and  motors  arc  now  being  fitted  with  brushes  made  of  a 
Ibick  plaLo  of  ordinary  ftirlxpti.  Some  of  our  eJectrioAl 
ungiiioerH  bad  belter  try  this  method,  and  send  m  their 
reports  U|M>u  tho  anhjoct  It  seems  to  be  highly  siiccesaful 
in  oiutoH alraaily  tried,  ospeciully  for  motors,  if  wo  nuiy  judge 
from  the  rfli>ort*. 

Telograpbing  to  Trains  in  Motion.— A  company 
is  ubout  being  formed  in  Baltimore  to  place  in  oporatinn 
t.he  system  of  tulcgraphing  to  and  from  moving  railway 
trains,  inventeil  by  l^yliu  L'lulu,  uf  I^teigh,  North 
€';u'oliiia.  Mr.  Cade  places  a  wire  along  the  railroad,  near 
the  tritck,  and  the  communication  is  made  with  the  moving 
train  by  u  descending  tirug. 

Eloctrioity  on  the  St.  Lawronee. — Use  is  mode  of 

the  electric  liglil  for  Htnering  at  night  among  the  thonE.aiid 
is[a^  on  the  St.  Iriiwi-onco  rivor.  The  steamer  "SLLawrenco" 
h.ui  a  liu'gu  arc  light  fitted  on  tlic  yard  arm,  supplied 
by  current  from  the  <lynan)o  which  was  already  in  uao 
for  lighting  the  saloons,  and  steers  its  way  with  groat  ease 
by  the  guiiUnco  of  its  projector. 

Eleotrio  Blauting. — Aii  electric  battery  for  Griiif; 
shou  tu  loosen  np  hard  ore  huo  been  introduced  at 
L>,iblojiL'!r<t,  aay.'i  the  New  York  Klefirwal  //rnVic.  The 
mavliine  is  about  9  Vy  \'^\n.,  and  It  isettpalile  of  firing  16 
Bhols  siinuttinoonNly,  which  is  a  wonderful  improvemontf 
tu  Kay  the  least  of  it,  Goni|iare<l  with  the  old  proceas  of  one 
and  two  nhots,  and  having  to  wait  sevcnd  minutce. 

Oulcher    Station  in  Now  Zealand. — The  central 

statinti  conductod  i>y  tho  Ijiikhcr  (-'omijuny  at  Wellington, 
Now  Zualitn<),  in  now  i.-omplvte<l,aTid  a  ccrtiticaCe  to  that 
ofTect  baa  been  sent  to  the  authorities.  It  In  montioiiad, 
however,  that  the  w.tU'r-uiain  fur  supplying  the  turbine  is 
now  large  uiiuu|^h  tu  drive  the  dynamo  at  its  proper  speed, 
and  it  is  oxpecleil  tJiut  u  further  concossion  will  be  asked. 

Westinghotiac  Done  Brown-  -In  rofemng  to  tbo 
evidi'iil  ;tiili|jatliy  uf  I  laroM  V.  Brown  to  ail  thinge 
WG4tiiiglioi'se,itii  Aniviinih  diuly  very  wittily aiiggoate  that 
it  would,  puilutpA,  be  ait  well  Lo  t«i<t  thu  rondomnod  mxn's 
Klrongth  ur  "  t%sisUiiirt-"  by  a  Wcstlinghmisu  brake.  By 
the  way,  a  new  name  has  boon  suggested  for  execution  by 
eloctrJcity.  ITiie  is  "  Bi-owneir  ;  it  haw  the  advantage  of 
being  doubly  expressivu. 

Beading.  -The  electric  light  station  in  Itovlinfj  is  now 
supplying  more    lannw    than    th«   ^vA.  ■«»*  wv^'h^-^ 
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Intended  to  lupply,  and  owing  to  tha  increaeod  demnnil  for 
the  light  by  bHeinesa  firms,  the  oontractors,  Mc8»r«.  I-aing, 
\Vharton,  and  Down,  have  umtig«<l  for  a  considotablc 
eiiluxgemeitl  of  their  ji!»nl.  The  street  lightini;  is  not  yut 
adopted,  the  Council  having  as  jot  token  no  stops  to  carry 
out  thotr  rcsohition  of  Juti«  liut. 

Elootric  War.— The  French  Minister  of  War  is 
nukitij;  some  ox|H)riiRenU  in  elootric  shooting,  and  intends 
to  arrango  bo  that  he  can  discharge  bis  guim  upon  the 
enemy  fmm  unt'xiwctcti  |i!iicK8,  hy  means  of  an  eloctric 
ciu-runt.  Ky  pkcin^  a  biittery  on  a.  hill,  in  a  fort,  or  at  the 
entrance  to  a  defile,  it  would  he  |xiimblo  to  shoot  h-om  a 
distimco  or  aiitoninti cully  ditirhai'go  the  artillery  nt  nny 
prcniso  [Ktint  of  tho  lino  of  dcfonco. 

Oas  Fails, — Elecbrica]  oii^lnoers  abotild  dcacend  in 
force  ii|)U)i  Buxton  and  Hcxhiim.  Tho  |ieo]tle  ul  those  ptucca 
must  be  in  a  mood  to  oonsider  their  pro|>oBalB  LiiHt  u'«elc 
the  whule  ui  the  gas  supply  (Ailcd  at  Buxton  (ur  Homu 
minntof).  :tnd  Lho  lights  in  the  hntclx,  hydrop^thicjt  and  the 
pavilion  wont  out,  cauntig  thejp'cjitcatcxcitoniRnt.  Iloxham 
hus  alBO  Iwcn  in  darkiiefia  for  aovcrul  dnyt  uwin^  to  »onio 
trouble  with  the  pflu  iij^hting  in  tho  atreets. 

Sories  Incnndcsoent  Llg:hting:.  Mi.  A.  A.  (itild- 
Rtoii,  nf  Middlfalsraujih,  who  hiis  niiwlo  a  a[tt3d;ility  of  thin 
clasfi  of  lighting,  sends  us  notice  that  ho  is  itow  undei'tukinp 
longdistance  incittidt^tcent  lightinn— either  innuiiioMfnCe 
only  or  nii  arc  circuits — and  with  single  liimiie  «r  other iviw, 
fibtod  with  his  automatic  cut-out  Bnritchc«  and  dynimio 
re^iiiitnr,  and  huR  now  taken  :i  ]<nndan  office  at  '2,  Marl- 
horongh-ni  ana  ions,  Victoria-sti  eel,  Westminster. 

Three*Wire  System  at  Kentting'ton.— It  is  itndor- 
stood  Lh»t  (ho  Kenaingtuti  and  KiiightHbi  idge  Company 
(Ci'omptou'i'  system)  avo  making  »rr.i]igoni«nl4  to  than^c  at 
an  early  date  to  the  thi-uo  wire-  systom  of  distrihution.  The 
ordinary  (larHliuI  syslom  Ims  hitherlo  lioen  used,  hut  .\s  tho 
output  extendi  it  is  felt  well  to  do  more  work  with  the 
same  cop[«!i-  by  the  uiloiition  of  the  three  wires,  tind  this 
ebanKU  will  probahly  be  made  xciivnl  in  tho  diatrid. 

Tologxaphio  Coramnoication  wUh  the  Far 
Bast.' — Aceoi>iinj4  to  a  Shanjjhni  toicf^ram  the  Viceroy  l.i 
Shenf",  I'tiotui,  huK  nearly  rompluted  the  iii'eiiaf.itionn  for 
the  i-onsii nii^tion  nf  a  tcliigr.iplri  line  from  I'un  Tiny  I'Vtn, 
near  Pfikin,  thinugh  Kh:ui!>i,  to  connect  with  Lhu  liussiun 
telofCTBphic  eyslcni  at  Ih'O  frontier  town  of  Ivi^chto,  in 
Sihoria.  When  ciiniiMi  mit,  this  now  muaiis  of  cunimnnini- 
tion  caruiot  fail  apprccialily  to  reduce  the  cost  of  tulograms 
botween  China  and  Kurojie. 

Norwich  not  Aniuoas.  -At  the  mooting  of  the 
Norwich  Town  Cnuncjl,  iho  town  clerk  reported  tho 
receipt  of  a  letter  from  Mr.  Sydney  Mor*e,  of  1,  Kciich ureh- 
avennc,  fjondon,  of  tho  intention  of  the  pinmotei^i  of  a 
c«m|iany  to  apply  to  iho  Bounl  i»f  Tratle  for  a  proviaiouil 
order  Ui  supptj'  electridty  within  thu  dintiiut,  and  al«4i  n 
similar  noti<.'o  from  thu  Ktuctric  CtiMstriiction  and  Mainton 
auce  Company  to  the  B>iine  uft'oct.  He  tmd  hcun  asked  to 
acknowledge  the  rocei'pt  of  the  communications,  which  ho 
had  declined  to  do. 

Blaotrio  Treatment  of  Sewage. — The  aiithon'tio« 
in  Paris  have  tinder  tht'ir  conoid eratiun  the  corii^truction  of 
a  large  newer  nith  outlet  at  Ach^TOs.  This  pi|ie  would,  it 
is  found,  have  twice  to  cross  the  Seine,  and  the  work  would 
coet  several  inilUoDS,  without  including  tho  disposal  of  tho 
fioil  »nd  the  ^encr,il  muinteniiiica     It  has  been  pro[>08ed  t«  . 


consider  the  application  of  electricity  for  this  puqMM,  bi 
order  to  avoid  this  immense  expense,  and,  in  fact,  to  do 
avrivy  with  the  necoAsity  of  the  iindertalring  by  the  ee'^blish- 
iiicnt  of  an  eloutric  sewage  works. 

Inspector  of  Electric  Lighting. —Official  opening* 
for  clactrical  cngineerr,  so  much  expecle«l  by  tho  aiddni 
Htudcnts  of  rinshury  and  clsewhei-o,  are  now  begiiinijig  to 
turn  up.  Thu  (iist  miinicipiil  inK|>ectorof  electric  lighting 
has  been  appointer]  for  the  Livei'pool  Corporation,  in 
reapfmse  to  a  tentative  offer  of  £\^0  i>er  annum,  the 
CoriKtnitiun  received  47  applications.  This  number  was 
i-educo<l  bo  five  hy  acomuittoo,  and  on  Tuo^Uy  Mr.  K  IL 
Yeatman,  at  present  nesiEtant  electrioiiUi  to  tho  Ward 
Klectrical  Car  Oomjuny,  Limited,  London,  waselectod. 

Wolverhampton.— The  meeting  of  the  Wolvarhaiap- 
ton  Oas  Company  wa^  exercised  upon  the  ijucatioii  of 
cloctiic  light,  tu'r^ingemonta  having  boon  made  since  thctr 
last  meeting  to  introduce  thix  lival  on  a  practical  scnle. 
Kxpre-taion  wim  given  to  the  feeling  that  there  was  ud 
iloubt  that  it  would  Ukc  some  of  their  customers,  but  il 
would  not  du  for  them  to  etanti  atill,  and  hy  making  gu 
cheaper  and  other  ways  they  must  com|>etc  with  it.  They 
will  no  doubt  wish  l>oforo  long  they  had  made  anunge- 
menta  to  have  sumo  of  the  [nofit  out  of  the  newer  illumi- 
ri;i[it  thnmHplv(vi. 

Treo  Inaulation. —  Mr.  W.  M.  UmvIk,  electnci.m  of  tlu 
riymwiitli  (Mttiw.)  Electric  Light  Co.,  has  devised  a  now  tie 
foi'  Hecuniifj  wirt's  to  insulstoi's  whore  they  run  through 
trees.  If  titd  in  the  urdiiiary  way  the  swaying  of  tlie  traet 
is  liable  t<^i  breuk  Lho  Hnuwtro.  Mr.  Davia's  device  is  nude 
of  wire,  Wving  an  o[H!ning  through  nhicb  the  line  wire  io 
inti-odncod.  A  sheet  metal  (^liji  itt  then  inserted,  the  end* 
bent  down  and  the  wire  h  Keeured  againnt  the  ]KM8)btlity 
of  tilling,  while  tt  can  render  freely  lengthwise.  Ho  has 
Hocured  letters  [utonton  his  invunlion,  which,  saystbcNsw 
York  !ltrk%\  scorns  to  he  a  valuable  onoi 

Utilising  Water  Power.  Armther  device  for  the 
\iw  ii[  w:acr  [tutvir  \>i  iiiniuiuiceil.  This  time  it  is  for 
utilising  rniining  .'ttrea.mii,  and  is  the  novel  idea  of  M.  Tvfn, 
.1  EiiiiiAian  unginocr.  Ills  apprinitun  consinta  of  an  enilless 
caldi;,  ctiuying  a  Koric^  of  'Cniivaa  coiieft,  which  opon  and 
xhut  like  an  umbrellu.  The  nnble  j)asseB  over  a  dontde 
drum  on  lioaixl  a  [Hnituon,  and  ;it  the  othei*  end  o\'or  a 
jnUloy  suspended  from  u  Ituoy,  On  tho  lower  [uit  of  the 
ro|>o  the  conon  are  o|Kinetl  luid  fui*ced  forward  by  the 
current  of  water,  thus  setting  in  motion  u  ahaft  or  drum. 

Ponrhyn. — At  the  recent  (juarterty  meeting  of  the 
Penrhyn  Town  Council,  Mr.  James  rcrerrod  to  the  tetter 
from  the  secrelary  of  the  Falmouth  Oas  Com)iany,  pre- 
sontod  at  the  laHl  mooting,  relative  to  their  intended  appli- 
cation to  supply  electricity  within  the  ^rca  of  I'cnrhyn. 
lie  nnrlrrtttnotl  that  there  wur  HUfliciont  water  at  the  hoad 
of  tlu'  Ivwii  which  could  be  stoied  for  the  pur|iuse  of  light- 
ing the  Inirough  with  oltwtncity,  and  he  considered  eonie 
atops  should  W  t^ikcn  hy  the  Council  to  eecure  to  them- 
solvos  the  right,  if  desirable,  to  light  their  own  horoii^jih. 
Tho  deputy  tuwn  clerk  xtjtted  that  ho  would  look  into  the 
subject  and  ro|K>rt  thereon  at  tho  next  meeting. 

Brash  Tramway  Work.— Tho    otoctric    tramway, 
which  h,u.  lioen  under  procesi!  of  construction  hy  tho  Brusk 
Company,  ia  now  practically  completed.     Mr.  Kawortb,'' 
com[wny's   cnr^necr,    who    hits    been    for  sorao    tJmo 
•SiKiin     an     this     husiness,    ban     now,    we    beliove, 
turned,  or  i«   on  hie  way.     Other  oontinental   < 
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tnetion  vnlerpriaM  ar«  nnder  way,  and  the  outlook  s«emB 
very  good.  The  large  works  at  Tjough  borough,  taken  from 
the  K»Icoii  Cax  Company,  ure  buirig  vigorously  exteitded 
anil  adapted  to  the  iiiiLtiitfju;tiire  of  electric  traction 
apparatua.  Theafl  worka  will  be  |)ractieally  doiilled,  and 
faoavy  dyrtiimoB  and  motors  will  also  bo  made  at  tbeee 
works. 

The  Wcems  Electrio  E3Cpr«as.— The  bigb-siKiod 
elertric  milway  ayBtem  of  Mr.  D.  O,  Wceme,  which  waa 
recently  tried  at  Latii-ol,  Tioar  Baltimore,  hua,  it  ap|juara,  ao 
far  Baliafied  the  inventor,  ard  hin  fnends  have  det«rmined 
to  btiitd  a  longer  experimental  track  of  five  miles  tn  demon- 
strate the  po8»ibiUty  of  pawenger  traffic.  The  ispcod 
allowed  on  the  two-roile  track  was  two  mites  a  minnto  for 
tan  rainiiteti  with  a  three-toti  motor,  which  would  he  etjnal 
to  three  niiloa  n  minute  on  the  straight  tr^ck.  The  new 
lue  is  to  be  built  on  Txing  Island,  and  will  be  iiaed  to 
demonatrate  both  pasacngcr  traffic  boaJdes  the  automatic 
Crutimiissioa  of  letter  jMickagm  and  light  dos[Nitches  ulrviiuly 
tried. 

A  Oiffantio  Uphthonse. — The  lar^eat  lig)ithoU);c  in 
the  world  has  rtjceiitly  lieeii  erected  at  rUiil»h»1ni,  on  the 
ccant  of  iliitland.  The  tower  contains  two  steam-engines, 
eairh  of  S.**  h.p.,  for  driving  the  two  Meritens  <]ytmmu9  that 
wipply  ihe  electric  current  for  the  gig-antie  lamp  at  ihe 
■ummil  of  the  llj^htbouKe.  The  lamji,  which  ia  constrncteci 
on  Lc  [laron's  priiiciiinl,  shows  a  constant  light  of  2,000.000 
ciu]dliy-|>owor.  and  is  so  arrangeti  that  the  keojier  can  watch 
and  control  it«  working  from  his  room  on  the  fcround  floi>r 
bymeana  of  a  nyHtom  of  prisme  and  mirrore,  and  noedeonly 
to  a8C«nd  to  the  lantern  in  the  event  of  dama^^e  or  to  renew 
the  cai'bone,  fieaidt's  tlio  lantom  the  tower  contains  power- 
ful air-inimpt  which  uctiiBt«  two  powerful  fog-aignula, 

Switaerland, — Bnninen,  a  i^mall  viltaj^o  on  the  Ukko 
of  Lucerne,  ia  now  lighted  by  the  electric  light.  I'nwer  for 
this  pnrposo.  saya  a  Swisa  corrca|iorident  of  ImUf-lrles,,  in 
aiipplio'l  by  the  spitinin^-m ill  of  Hcrr  Ibach,  where  water 
repreficnting  200  h,p,  over  and  above  the  re<iiiireniente  of 
the  mill  is  available.  The  ^(upluu  water  haa  boea  iitjllHed 
ill  a  small  central  !ttatinn,  from  which  Briinnon  is  supplied 
with  cloctricity.  The  station  of  neltiiinna,  on  the  flothard 
Railway,  haa  lor  aomc  years  been  cloctrically  lighted,  and 
the  electric  IIl^IiI  plant  there  in  about  to  tie  exttiiided,  with 
a  view  to  introduce  the  light  thmii<jhont  the  town.  A 
similar  cxU)aaiori  i.'i  proposed  for  Eiusiudcin,  whci'o  one  of 
the  priiici|>al  hotels  hiia  been  electrically  lighted  for  some 

rtime.  In  this  ease  u  now  central  station  of  about  nyt)  h.p. 
cajnicity  will  Iw  nnpiired. 
Blootric  Cabs. — Cabby  will  hooii  have  hia  noM  put 
oat  of  joint  by  the  applicatiuti  of  olectriuity  to  his  own  [tar- 
ticuUr  pursuit.  Ruraoura  of  electric  eaba— more  or  Ices 
|iot«atJal  is  in  the  future — have  l1oat«d  about  fixini  time  to 
tJme.  Wc  have  had  u  ride  on  an  electric  omnibua,  and 
boHevfl  AH  electric  proviaion  cart  ha«  been  already  made. 
But  now  Sir  Edwaitl  Watkiu  baa  actually  been  aoeii  laut 
week  drivin);  up  to  the  House  of  Commons  in  a  vcrita)>Iu 
electjic  cab,  of  which  ho  seemed  as  proud  as  of  a  tcti  |ier 
cenU  dividend.  Thinga  certainly  a|>pear  onuiioiiH  for  cibby, 
wto  will  havo  to  ti'.rn  electrical  eiigiiiocr,  or  "  molornccr," 
as  the  Yankees  eay,  to  earn  his  living.  Sir  Edward  is  always 
well  in  the  advance  of  science,  and  ]x>3aibly  we  xhull  he 
having  a  tteutof  electric  calis  careerin;;  the  stroeta  befure 
one  knows  where  wc  are. 

Bleottlclty  and  Swa.llows.^Iii  the  aoiith  of  IVaitce 
for  aome  time  ingenious  bird  catchers  have  applied  them- 


selvee  to  science  to  obtain  their  prey,  and  have  ereeted  bare 
wires  connected  to  high-tension  apparatus.  The  swallows 
alighting  on  theae  wires  have  been  killetl  by  the  shock  in 
great  numhcrn.  This  action  ia  greatly  deplored  by 
the  tVench  eciontific  press,  and  ite  prohibition  is  urged  both 
on  account  of  the  inhumanity  of  the  i>rocoe(Iing,  the  uiioful- 
nesB  of  the  birds  a&  dostroyerH  of  inaecta;  and,  lastly,  from 
the  fact  that  experiments  have  been  instituted  at  Rouboix 
to  investigate  the  aptitude  for  swallows  to  carry  desjMtches 
in  time  of  war,  and  that  in  this  case  a  "  swallow  station  " 
should  \x  erected  at  Mount  Valerian  and  the  birds  taken 
under  Govornmunt  protection. 

Dnty  on  Eleotriolty. — An  amusing  question  ia  being 
raised  with  reference  to  the  supply  of  electricity  lo  the 
States  from  the  Canadian  side  of  Niagara  Kiille,  la 
electricity  a  dutiable  commwlity  1  This  ia  the  jwint  which 
exercises  the  engineers  who  hoj^e  for  a  large  snpjiort  on 
American  soil.  The  Treasury  hiia  Ijcori  a-ikcd  ita  opinion, 
but  ha«  replied  it  is  conti'ary  to  thoir  practice  t<>  answer 
hy|>othatical  questions  of  this  kind.  The  solicitors  to  the 
comjiany  thinks  it  would  he  necesRory  to  enact  a  special 
Act,  but  believes  the  finveniment  arc  tjuitc  ciipable  of 
doing  this  and  taxing  electricity.  "  It  will  be  interaeting," 
says  a  local  paper,  diacueaing  this  point,  "  to  see  a  Castoma 
House  officer  trying  to  seize  upon  an  electric  current  of  say 
fi.OOO  volts,  which  was  trying  to  snaak  into  this  free  nation 
without  puttin<;  up  its  cash  for  the  privilege." 

Slootric  Railwar  Switobes.— Theo|*eratingof  the 
switches  for  railway  linos  by  oloctiicity  h:ks  been  a  favourite 
idea  of  some  electrical  engineers,  and  we  note  that  en- 
deavours are  now  strongly  being  made  to  introilucu  tJicm 
in  America.  Itfr.  K.  L.  Condon,  of  Maiden,  Mass.,  has 
(icrfocted  an  interlocking  system  of  this  deaeription  which 
hail  received  attention  from  railroad  oSicials.  Laj-ga  stonige 
bfttteriee  are  placed  in  a  tower  atcach  end  of  the  switching* 
ymd  and  electromagnets  are  pliceil  at  every  switch.  'I'ho 
switchoB  are  controlled  by  mouna  of  a  koyboani  in  the 
tower.  Tho  pressing  down  on  the  key  produce*  an  inatan- 
tanoons  switching  of  the  mils,  the  switch  returning  to  ita 
place  when  the  pro&siire  ia  removed  from  the  key.  By  this 
eystom  one  signalman  can  work  a  dozen  switches  at  once. 
An  automatic  recopj  ia  kept  of  each  tmin  awitehed 

Eleotrio  Canioc^s.  -Tho  Pni^rmr*  Aye  gives  an 
account  of  a  wonderful  land  and  marine  carriage,  invented 
tjy  a  lady,  Mrs,  Aiigic  Tntax,  formerly  known  to  the  st^ige 
as  Madam  Sohott.  It  ia  r«|K>rt«d  da  a.  two  seated  car,  with 
heavy  bicycle  wheels  geared  to  a  motor,  and  atao  buoyed  up 
nndenieath  with  utr  vessels  for  erossing  streama.  It  is  fitted 
with  [wldles  behind.  The  motor  has  a  "  vibrating"  amiatiu'o, 
whatever  this  may  lie,  awl  moi  e  (tower  ia  to  bo  obtained 
from  it  than  from  a  roUiry  motor.  The  battery  is  an 
8-volt  dry  celt  prinituy,  going  for  three  hours.  It  has  elec 
trie  lights  and  aii  electric  stove,  together  with  a  tent  for 
camping  out.  A  sjieod  of  \h  miles  an  hour  is  now  obtain- 
able, and  the  lady  inventor  is  confident  ol  iiioreaaing  it  to 
30,  and  is  going  to  apply  it  alao  to  aerial  navigation. 
Sounds  as  if  Mrs,  Tnie — what's  her-name — hail  liccn  read- 
ing "Tho  Amber  City." 

Bradford  Corporation  Station.  ^The  arrangemeiita 
for  the  au[)ply  of  electric  light  in  llnulfonl  are  now  prac- 
tically complete,  and  it  would  be  possible,  wore  it  oon* 
Hidered  necessary,  to  hiy  on  the  current  at  once.  The 
engines  have  been  ihorongbly  tested,  and  proved  to  be  up 
to  tbeir  work,  and  all  tho  apparatus,  with  the  exeeptton  of  | 
some  internal  fittings  at  the  generatang  station  in  Bolton- 
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road,  are  in  ft  eatisfactory  coiiditioii.  The  dcmtnU  [or  tlio 
ncn-  light  is  nut  likoly  to  his  vwy  great  iitilil  iHl'  cvtitiiii^H 
lenjftheii,  and  nit  several  of  the  members  vi  the  uoiuiiiiLltiR 
arc  uhsent,  it  hatt  bcoii  thought  a(lvi.<uble  to  txiittiiont)  the 
iiiuu^uration  of  the  iastnlVitiou,  which  will  taks  place,  it  is 
oxpcctwl,  Komo  timo  diirini;  iha  pre»oiit  month.  A  staff  of 
jiei'inan«nt  fimiiloyt'-ft  will  li.iv«  shortly  to  be  oiigngcd,  and 
th«  CoriMinttion  aro,  tio  doiilit.  by  this  Ume  in  the  position 
of  being  able  to  deal  with  apftlirationa. 

Paris  MnaiclpaJ  Station  nnd  Laboratory. — Tho 

Pans  MnnicijMl  rmin'-il,  at  tbcir  last  lueciiti^,  gave 
niithonty  for  the  tiiirili:!^  of  meuiuring  ajid  tv^ist^ring 
instrumBiit«,  Htorage  batlerios,  and  othor  nocasfiary  appara- 
tUE  '.--r  the  nit)nici|>a.l  electrical  teAtiiif;  laboratitry.  Tho 
expotidituro  k  limited  to  GJOOf.  Tho  Prefect  of  the  Seine 
woa  alno  aiithorisnl  to  occ^it  the  following  contracts  for 
the  supply  of  piniit  to  the  tounicipal  station  :  itM.  Uenrion, 
Baixiion.  Catice,  and  Itau  for  arc  lamps  ;  MA!.  Beau,  Oudry, 
Clt'inan.;on.  and  ('a^ice  for  wires,  tie  cxjjenditiiro  not  to 
exceed  Gr],0O0f. ;  MM.  Belleville  aciil  Co.,  Lecouteux  et 
G&niier,  and  the  (Join|kagiiio  Kdison  for  nafoty  ap[>aratua, 
steiimpipefi,  and  lovr-tonqioii  switchboard?,  rut  to  exceed 
IS.fiOOf. ;  ami  M.  PatJii  for  transfomiurs  (FeiTaiiti  system) 
of  a  total  poworof  226.000  vutts,  fur  th«  sum  uf  SO.TOOf. 
It  i<  bopod  that  tho  municipal  nt-ition  at  the  Ilallea 
Ceiitiales  wHl!  \m>  reiuiy  to  work  in  October. 

Telephone  In  PiUTis,— Great  excitement  boa  ttken 
phioe  in  electrical  circles,  or  at  least  in  telephone  circles, 
this  week  in  Pwib,  by  nuumn  of  Uie  ii-jinsfcr  or  i.'Oiifl8Ci»tion 
of  Uic  Lvlcpbonu  rigbta.  In  Jidy  a  Rill  was  paR.«e<l  cxn- 
colling  the  concession  to  tho  Tolcpbono  Company  iind 
placing  the  telephonic  cotumnnication  in  the  harrd.i  of  the 
Post  Office  as  II  por[)«tuul  nioiiojMJIy.  Tbo  coni|iany 
naturally  strongly  objected,  protesting  tbat  tbeir 
concussiun,  which  wtia  for  l!t  years,  should  bo 
kept  to,  anil  that  llic  Act  was  one  nf  arbitrary 
cotjfiscalioti.  On  Tuesday  last  tho  Act  c^me  into 
force.  Twelve  engineers  wore  upjiointed  tj  tako  [Kxiros- 
sion  nf  the  district  telephone  ullices,  and  each  engineer 
vrctit  to  bis  inilicAt&d  place  accomiuuiiod  by  a  {mlico 
oltioor.  Tho  tolcpbonc  com[aiiy  were  «Jti«ctiiig  tho 
visit,  and  had  raarabidtod  all  their  clerka  a«  nsTial,  and  bail 
instructed  a  pii>co»»-«erver  to  fw  in  each  oHicn  to  seno  a 
protent  on  the  ongineor,  alleging  ihut  the  ollicus  were 
private  property  and  held  on  looses  from  pri>-atti  [xirsoiis. 
The  head  of  each  office  alno  furniidly  made  hia  pmtost,  but 
bill  Ui  allow  the  engineer  to  t;ikc  |ios8ea8iuit  in  tb«  name  of 
tho  tiovunimont.  The  matter  will  probably  come  lioforo 
the  coiirtfi. 

Blectrioal  Exeevtion  Doomed.— Tho  rvccnt  semi- 
official trial  of  Harold  l\  Bruwn  and  hia  syatoni,  wit-h  tho 
facta  and  opinions  elicited,  has  resulted  in  tho  wholesale 
oondemnatiou  by  thu  prose  of  the  aso  of  electricity  as  exe- 
cutioDCr.  ^Ve  ore  not  so  mncb  ourselvea  interested  in  the 
question — which  is  not  within  the  sphere  of  practical  poli- 
tics in  England — except,  generally,  as  eloctrical  engineers, 
but  we  are  glad  to  find  the  [H|>ers  using  their  pro|>er  sense 
in  this  matter.  A  ivcont  articlu  by  the  New  Vork  Snu 
uys  :  "The  sentiment  against  capital  paniahment  aoonis  to 
be  growing,  and  the  expreesious  which  the  condemnation 
of  Kemmler  to  death  by  electricity  have  bruught  out,  go  to 
confirm  that  opinion,  Tho  profeaaion  of  electricians  are 
outraged  that  the  agoacy  which  they  use  should  be  om- 
ployod  for  a  puq>06e  so  homble.  Adjusting  tho  boltaet, 
biudiug  thu  bead  vritb  iudiarublMir,  pr«j>itnug  tho  chemical 


soliit.iun,  making  the  electrical  connocUon,  testiug  the  resistr 
aiico,  and  attcndini^  to  all  the  othor  ai»d  many  details  of  the 
deadly  ex|keriment  must  cons^umc  much  time  ;  aiid  meao- 
whtle  tho  subject  is  not  likely  to  remain  quiet.  It  will  bs 
a  borriljlv  scene.  It  cannot  fail  tu  be  ao.  Wc  doubt  if 
even  a  prufossional  hangman  would  care  to  figure  in  ili  so 
cold  blooHod  will  the  whole  bitainess  be  in  that  awful  int) 
secret  place," 

NltraMB   and    Electricity.— Avery  Hill,    Colenel 

Nortli'a  new  Italian  |Kducc,  which  is  rising  on  tlio  slojiea 
of  Chisel  hurst,  ie  to  be  a  modern  wonder  amon^  dwdling- 
hoiiflcs,  in  which  electricity  ia  to  play  a  large  and  carefully 
planncil  jiart.  The  picture  i^illei-y  is  lOOfl.  long  by  50ft. 
U'diid.  At  one  end  in  a  lofty  vestibule  Ui  bo  fille«l  with 
acidptiiro,  and  at  the  other  a  marble  musicians'  galleiy, 
supported  by  columns  of  Sfoxican  onyx.  Tbe  dining-hall 
(outside  which  nins  a  vaidto'l  verandah  TiOft.  long)  will  be 
[lanelled  with  fiiioly  carved  S|Kuiish  malif^^y  :  a  broad 
comilor,  [xiveil  with  Pnmjteian  mosaic,  mng  through  the 
house  :  and  tbc  billianl  room  is  to  be  decorated  from  floor 
to  ceiling  with  »lalw  of  "  Numidian  yellow,"  "  pink 
I'avonaXKO,"  and  Venli  Antique.  A  ganlon-conrt  which 
lightA  the  library  is  linwl  with  old-gold  colour  faience,  oud 
the  best  ]u<jni»  in  Fram-r  are  bnuly  engaged  in  producing 
the  Ihoiisarids  of  yaiilH  of  cnmson  silk  velvet  rcquiiod  for 
tho  adornment  of  the  tuillmom.  A  winterganlen,  exactly 
one  hundred  feet  sijunre,  leada  to  a  fornary  almost  half  as 
large  ;  three  lofty  towers  arc  now  almost  finished  ,  and  tbe 
entrance  [K>rch  is  ImiU  of  I'ortUud  slone,  leliovetl  by  ptuieb 
of  carved  and  gauged  brickwork,  tir.  \V.  U.  Mwsey,  the 
Prince  of  Wale»'autt>ctriciau,is  to suiicriiitoml  tbeligbtinguf 
the  itiLerii,!'.  The  Nitrate  King  has  l>een  promiaed  that 
lie  ^iludl  take  po»!io»sion  of  bis  new  ilnmtm'oiu!  before  tbe 
Olid  of  November. 

Porteleotxio  System. — Anexproiia  electric  ayslum  of 
tranamission  of  light  niiittor  for  [KMt;tl  or  jmvol  service, 
jntrudttcbHl  under  the  name  of  ihu  Port«lectric  system,  is 
beiii^  tried  mi  a  piiuticid  ttcalc  in  ihe  Stat<4.  'This  systenii 
distinct  irinu  tho  Wcouia,  has  no  motor,  but  a  BOric*  ol 
largo  solenoid  coiU,  nmiintoi)  at  Ntwrt  intervabi  eloi^  ibe 
line,  and  through  tho  these  tmin  is  magnetically  sucked 
along.  Tho  New  England  Portclcctric  (.V>mi«aiiy  have  on 
exhiliitioii  a  one-tliini  sine  niOtlel  of  their  inveiltiuii. 
•Scvcr.d  thousand  |>eoplo  have  witnoased  tho  working  of  tbe 
moilul,  nnd  the  |)rojoct  has  so  gaineil  the  confidence 
uf  the  public  that  enough  Klock  has  been  [Rirchased 
to  wiirranl  the  dii'e4:tt>]-.')  in  buililing  a  line  in  tho  vicinity 
of  Boston.  Mr.  J.  T.  Williams,  tho  invontor,  and  IVof. 
Dolbear,  the  electrician,  together  with  tho  directon,  tuve 
eeloctoil  a  site  iti  DorchcAler  fur  the  location  of  this  line. 
The  track  is  to  be  one  mito  in  length  and  elliptical  in  fomi. 
Tbu  location  selected  embraces  all  comlitions  of  gradea 
and  curves  likely  tu  be  oncuuiitered  in  ninniiig  a  line 
for  practical  uu.  The  success  of  this  ex{wrimental  ruad 
will,  no  doubt,  ensure  the  success  of  the  Poi'telectric  on  a 
larger  and  more  practical  scale.  A  comjietent  civil  engi- 
ncor  of  this  city  has  tho  contract  for  buildiDg  tho  rood, 
aud  it  is  to  bv  coiuplctod  before  Uclober  L.  The  compaay 
will  generate  iu  own  jHiwor,  and  a  public  exhibition  of  tho 
line  un  a  pr)u:tical  scale  is  promised  at  an  early  date. 

Belfast.— At  tbe  monthly  meeting  of  the  Belfast  Cor- 
[Kiratioa,  the  report  uf  the  Ctut  Committee  was  broagbt 
forward,  and  in  an  apjiendix  to  the  report  It  was  st^ed 
that  the  committee  ore  of  opinion  that  the  timo  baa  ai-frived 
when  tho  l^ouncil  xhuuld  obtain  [lowers  to  supply  el 'eotiic 


light  witbin  tbo  city,  and   they  aocorHingly  recommend 

that    they    be    authoriae<l    to    api'ty   to    th«    Boanl    al 

tor    a    pmviitioTial    order.      Mr,     Allworthy    wuid 

wu     nu     iloiilit     tlut     thctxi     WHS     a     grnwiiii; 

.  far  ■  h    in     |iiibl)c     Imildings     nml     Ur{;c    wiuc- 

kM'  AwtorJen.     'I'licrefuii:,   bo  tbonght  tlia    Cot- 

poratiun  wouM   ho   ontiroly   bcbiiid   the    tiin«a    if    they 

iJid  not  repdj-iiiee  tliat  fact  in   connection  with  whivt  ffivn 

Iiromisc  of  Itcin);  in  alt  protHiljiliLy  tbe  threat  li^hliiig  |>owci' 

of  tbe  future.     If  the  CoTiwratiomlid  not  take  the  matter 

up  there    were  i:uni[Kinic»  who  would,   and    he  thought 

thftt    its    the    (iafl    <'oTnmitt«o    had     hithoitu     mimagod 

WUi6   lighting    of    the    town  with  Hiich   excellent  results, 

It  would  1m;  a  |iity  and  a  mistake  tn  allow  it  to  pass  out  of 

tbflir  hands.     He  thoiiglil  Hio  fomiiiittce  were  i-iyht,  thcru 

[on,  in  Mckirijg  to  get  the  powers  in  qiiostioii.     It  would 

^m  soon  that  it  was  not  necessary  to  pet  an  Act  of  rurliu 

^^cnt  for  ihf!  |Mir|r<i»e.     The  Btmrd  uf   Trade  L-uiild  cunlui' 

the  (uwers  rcqniroil,  and  would  do  mu,  ho  w:is  suro,  if  they 

_  were  applied  for.     The  Mayor  siiil  it  waa  evidently  uiide- 

Hlmblo  that  any  other  company  shoidd  anticipate  the  action 

^pn  the  (Wporilion,  and  he  wax  of  opinion   the   two  jihnuld 

■ll»vc  parallel  :»elion,     Thu  report  wiis  adoptQ<l.     The  Cor 

proration  will  therafm-e  apply  for  powers. 

H    Provisional   Order  for   Baoup.    At  the  monthly 

^BpBtinfr  of  the  Haeiip  Town  Coundl,  :i  letter  was  read 

*m»iii  the  Bacnp  Tradoicmen'ti  AsKociation,  ttlating  that  a 

rceoliition  had  Ijocu  paasotl  Iiy  the  asaociation  to  the  olTect 

that  the  Town   Council    be  aske-l   to  promote  a  BUI   in 

^i'ariiament    for     |iower    to    supply    electricity    in    the 

^mroiigh,  and    t«   oppose  any    such   applications  titat  may 

Whfc-jnmlc    by    rom|tanien    onttidc    the     toivn        At    the 

■IHSuig    of    tbo  General    Worhs    Committee,    held     on 

Hbe    tilth    Atifipist,    the    foUowioff     recommeudatiou     to 

the  C'uitncil  was  formott,  and  the  reeommonilalioii  w.m  niw 

adoplcl  liy  the  Council :  That  the  Council  iustniPLthrr  tjiwn 

clerk  to  give  notice  to  the  Lnncashtrc  and  Cbofhiru  IIousc- 

to-IIonftfi  Klectritity  Company,  Liniit«<l,  of    'i.  Cook  Mlroel, 

LivcrjKiul,  and  to  the  Mnrucipid  Kloctric  Light  and  I'owor 

('orporation.    Limited,    of    33,  Old    Uroad-strcet,  in    Iho 

aCity  of  Lniidoii,  who  have  ^'veu  notice  to  tho  f-'orponition 

^n  their  inttrttton  to    niaho   upplieation    to  tho    Hoard  of 

^Brnule  for  pi-oviKionnl  ordera,  to  Iki  contiiuied  by    t'urlia 

"went  in    the  se«^un  of  1K90,  to  auUiuriao  tbem  to  supply 

electricity    (or    public    and    private    purpoiu's   within  tho 

h<>roii};b   of    liacup,  that  in   the   event   of  sufli   pi-ojiosod 

tlfcatioDB  beini;    niudc,  tbe    Corporation    of   liaciip  will 

^nnoiLsIy   oppose   the   a:imc,   and    also  inform   the  said 

inies  that  it  is  tho  intention  of  tho  l>:ienp('nr'|>or:ttion 

elvn  to  Qiukc  u  uimilar  application  for  tho  Imrou^h 

Tbe  town  clerk  also  wrote  to  the  ItAwtotiHtjdl  Local  Boanl 

to  Bay  that  in  all  probability  the;  Cor[)oralion  would  alao 

apply  (or  a  provisional  order  within  thai  hoi-uuyh,  but  in 

■Miy  cirauDBtances  tboy  woiild  watch  tho  flp|>)ication«. 

Lightning  and   the  Eiffol   Tower. — It  may  he  re- 

morabeietl  that  it  was  mentioned  a  week  or  two  ago  that 
the  Eift'el  Tower  had  boon  sii-iick  by  lightning.  Kli-Mivilf 
seetna  lo  think  that  it  in  more  than  doubtful  if  the  tower 
hfts  boon  struck  at  all  iti  the  uanuX  sense  of  the  term,  thuuf^h 
it  bM  acted  m  a  conductor  to  oiirth.  The  tower  baa  bad 
Mveral  had  day«,  during;  which  tho  lightning  struck,  more 
thui  once,  tho  [ilain  of  Oi-enelle  and  us|Hi)cially  the  liilU  of 
Paasoy  :  but  object^  embraced  in  the  /.one  of  protection  of 
tho  tower,  taken  in  its  largest  bouic,  have  never  been  struck. 
Once  only,  certain  pora'>na  pretend  that  the  e^immit  of  the 


tnwi'i-  hna  been  touched.  Rut  tho  fact  is  contested  by  tbe 
cxperimonul  obaervora  who  wore  in  the  iritflrior  of  the 
Kvhiliitiori,  and  were  able  to  count  the  interval  of  time 
between  the  fliuih  and  the  conimonccment  of  tho  thunder. 
Norm  of  the  tboiLianda  of  viaitont  who  crowdol  the 
ditlcrciit  platforms  of  tbo  tower  noticed  the  letiat  electric 
shotk.  The  only  effect  ujion  the  inntnimonts  of  M.M. 
ICirhard  fri-ras,  who  have  a  stand  coiinoelwl  by  wire  with 
the  oiistMvalory,  wis  thu  •^toppujje  of  a  clock  which  took 
place  snmowherr  alKiut  thin  time  It  hoR  been  propcpiiod 
Imtb  to  put  up  a  continiioiu  H^htnin^-conducwi,  luul  also, 
by  one  well-known  phy«iei«t,  to  clc.ir  the  tower  of  vi-itora 
every  time  a  atorni  approat^hes.  Tho  en^iicera  of  tho  tower, 
however,  have  cpiite  suliicient  confidence  in  itis  own  conduct- 
irj^  |K>wor,  and  Imvtt  atluptvd  no  s[reeiiU  mo&na  of  piotoetioit. 
On  tho  other  band,  the  UiJUttn-  Intfmtdionai  state  that  M. 
FouBa;it,  chief  of  the  olofltric  wrvico,  saw  sevoral  dmjsof 
molten  coitpcr  (all,  :u  ho  thinks,  from  the  conductor,  which 
wax  more  for  ornament  and  lo  reiuwnro  visitors  than  any 
other  ntility.  The  ^.'itardian  of  tho  li^^bthousc,  who  was 
at  the  opcnin;;  which  gives  access  to  the  Hun,  says  he  was 
enveloped  for  some  niiniitca  in  a  white  opafpie  cloud  like  a 
uuisa  of  snow,  which  roflocted  the  light  of  the  arc  lamp 
anHiciont  for  him  to  rD<«d  by.  A  nieetiii)^  of  tho  enginoors 
will  W  hold  to  coneidor  tho  various  statcmontj. 

Domestlo  Lighting  for  Chelmsford,  On  Vfmiduy 
ovL'iiing  sever.il  guntluoKMi,  who  ivcru  jnineil  for  a  xhort 
time  by  Mr.  Aldomiun  I>nfliuld,  chainiiaii  of  tho  directors 
of  ihf!  Chclmnfonl  Can  Co]n|>any,  inspected  uti  iiistallalion 
of  electric  light  at  the  rcwdcnti!  of  Mr.  Kell  Chriaty, 
Hrooni field  road,  ('lielmitfoTd.  Mr.  Frank  Christy,  son 
ijf  Mr.  Fell  Christy,  was  one  of  iho  fir?a  of  Mr.  Vi.  E. 
('loniptonV  pnpilK,  when  the  Aie  Work.-*  were  cfttiiblisbod 
at  ('holaiiifonl.  About  live  yeiu's  ago  ho  started  busi- 
ncwi  for  himself  in  conjunction  with  lits  father  aiwl  Mr. 
Nnn-is,  under  tho  title  of  Me8i*i-«,  Cbriaty,  Son,  and  Norris, 
and  he  baa  .since  taken  an  active  jKirl  in  developing  the 
electric  light — -laying  down  from  forty  to  liftj'  Jtul*  of  plant 
in  wrimw  p*m  of  tho  country.  The  onlora,  for 
the  most  part,  have  comu  from  a  foii«i<lurablo  diKtttnce — 
the  majority  froiu  thu  Midlands,  a  demand  for  tho 
new  ilhiminaiit  nob  yet  havinj;  arisen  iu  tbo  caatern 
C4>iintie».  A  few  months  ago,  however,  tho  firm  lii^btod 
Messrs,  Marriage's  milU  at  ('olchwler ;  thoy  have 
alao  put  down  idarit  at  <Jambridgc,  and  tliey  are  now 
contemplating  oxlemiivc  ojiorabiorttt  at  Cbeliiisfont.  Monsrs. 
Crompton  and  Co.,  Limited,  who  arc  proiiaring  to  light  the 
street*  cif  Cholmsfoii]  by  clcttniiity,  will  take  out  a  license 
frrini  the  IJoanl  of  'I*rnde  for  the  pui-poeo,  but  ihey  have 
aiDLiiged  wilh  Messrs.  (/hriaty,  Sou,  aiul  Norrlo,  who  have 
made  interior  lightJng  a  B[>ectality,  to  intnxlnco  tho  clevtric 
light  Co  8bo|>))  and  private  houses  where  rc4)uircd.  Me«erB. 
I'rompton  will,  however,  supply  tho  current  and  u 
groat  part  of  Iho  material.  As  an  example,  therefore,  of 
what  Clin  bo  done,  Mr  Frank  Cbristv  hiui  fitted  \\\i  his 
electrical  fuclory  and  home  with  incajidcsecnt  lani)K,  and 
on  Mttiday  he  invilod  a  party  of  gcntlcmon  to  infipcct  the 
instiillation,  The  drawing-room,  study,  and  bodrooms, 
tittorl  with  incandettoent  lamps  of  vniious  [Xiwers  from  8 
to  Zi  c.p,,  were  shown,  with  vmrioQs  useful  and  artistic 
littinjjv,  ami  the  convenieul  arran|;eiii«nt  of  the  switches 
behind  doon  or  near  the  bcdheoul  was  also  much  udndred. 
1'be  coiiipuny  left  much  impreJsed  with  the  advantages  of 
tho  light  now  to  he  introduced  in  the  town.  Mr.  Christy 
montionod  ttuit  soma  score  or  so  tmainen  men  in  Chelms- 
ford bud  ah-oady  vntiiiKtoJ  him  with  orders. 
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THE  ELECTRICAL  CONGRESS  AT  PARIS. 


<BT  OUR  SPECIAI,  CORRESruNOKNT.) 


The  prent  electrical  eronb  of  the  Paris  Exposition  hiw 
come  and  gone.  Duntig  tlia  wholo  of  la«t  week,  those  of 
us  who  were  fortunate  enoa[;h  to  get  away  from  butinesa 
and  visit  the  groat  world's  fair  in  Vnria  wore  busily  cngagod 
in  coiigruijs  work  ;  or,  at  least,  wc  ni:idi3  boliuve  to  Ixi  eo 
etipiigcd,  for,  after  all,  there  was  more  fjtii^imirc  mid  sii^Ut 
Beoitii;  thim  real  hani  wnrk  ;  und  as  for  the  liisttLutton  of 
Klevlrical  Kn^ineci's,  wbv  had  xfter  many  and  long  delibem- 
tiuiis  of  tlieir  council,  rusolvcd  to  bold  »  epeciul  tnccliiig  in 
Paris,  the  council,  secretary  and  general  body  of 
members  seemed  quite  satisfled  to  drop  their  inde- 
iwiidotiiy;  and  allow  themaulves  to  be  tftken  in  tow 
bv  their  French  cunfrirres.  Tliis  frame  of  mind  seemed 
the  more  jnatifiabtc  aa  their  French  hosta  wei-o  reidly 
dving  all  ibev  posHibly  could  to  make  the  stay  of  H\q  unem- 
\ten  of  tlj«  ruHtitutit)[i  [ileutuirit.  Iti  thta  tbey  succeeded 
adTnirably,  and  ae  we  have  boen  treated  with  bo  much  hos- 
pitality it  would  be  hardly  fair  to  dwell  too  much  on  the 
nricntifif;  Rhortconiin(;8  of  the  coiigresit.  The  situation  is 
tie«t  summed  up  in  tha  statement  that  we  did  noi  expect 
any  very  remarkable  remit  from  the  Paris  congrees,  and 
that  practical  experience  hits  justified  our  neRiitire  cx])ecta- 
tions.  Ill  it«  modest  vra-y,  however,  the  congress  has  done 
itotmo  iisi^rul  work,  and  we  projiose  in  the  following  to  give 
a  short  account  of  ita  Droceedinfi;^. 

There  was,  as  a  kino  of  inauguration,  first  a  joint  meet 
ing  of  the  Institution  of  Electrical  Eiiginocre  and  the 
liitcrnfttional  Society  of  ElcctricianB  on  the  evening  of 
Friday,  the  2Srd  nit,  M,  Mancart  delivered  an  ad<irens 
of  welcome,  to  which  Sir  William  Thomson  replied, 
and  then  we  had  diwoiirsoe  by  several  French  ecientuts, 
and  exhibitions  of  the  molopbono,  telephone  phonograph, 
and  of  a  very  interesting  apparatiu  for  the  n^innfacture  of 
artificial  nr  veget^ible  silk.  This  apiiai'atuR  rcjirodncCR 
fuithftdly  the  tiuidiis  irperaMli  of  the  silkworm,  the  raw 
in;itenal  used  being  a  kind  of  scmidiiguid  ccUhIobc,  and  as 
rt'giinla  mechanical  strength  the  finisheil  product  leaves 
nothing  to  be  desired.  There  were  also  »hnwii  woven 
fabr'c^  made  from  threads  of  artificial  silk,  but  thoy  liickot] 
ihe  {jcculiar  softness  of  the  real  article,  and  thoee  of  us  who 
hud  boi»)d  to  find  in  the  new  prepamtion  a  cheap  and  eHi- 
cionb  eulfatitute  of  real  silk  fi:<r  inaulating  purposes  were 
diAip[Hjiiitcd,  because  the  uilifici^il  ailk  ts  a  highly 
iiilliiumiible  and  almoaL  exploaive  Bulntance.  The 
ttrai  meeting  of  the  congreaa  took  place  on  the 
lolliiwiii';  (lay,  and  wan  exclusively  devoted  to  the 
pix'litiiiitiiry  business  of  organisiiin  the  four  sections 
tctwccn  which  the  work  was  to  be  dividod.  The  first  aec- 
lion  ffa«  to  deal  with  units  of  measiirainenta,  and  with 
other  questions  of  a  purely  scienlitic  nature,  the  second 
with  the  iiuhmtrial  applications  of  electricity,  the  third 
with  telegraphy  and  telephony,  and  the  fourth  with  olectro- 
physiologj-. 

The  real  business  of  tbo  congress  began,  however,  only 
on  the  Mond.iy,  and  the  proceedings  in  the  second  section 
were  iiaMirnlly  the  oiosl  imiiortant  to  the  general  Imdy  of 
electrical  enj-ineers.  At  tag  outset,  however,  it  lieeanio 
appiLFcnt  that  the  programme  biwl  to  a  certain  extent  been 
loft  tu  chance,  or,  to  siwuik  more  correctly,  that  thorc  was 
no  dcBnite  programme  at  all.  ^Vhoever  hiul  paid  his  20 
francs  was  a  member  uiid  might  read  a  |)ii]ier  if  he  uired  to 
Ho  BO.  Mo»t  niombcrs  did  not  care  to  do  eo,andon  the  first 
day  it  looked  almost  as  if  wo  abouUI  huvo  too  few  pajiors  to 
occupy  the  allutted  time  of  our  sittings.  On  this  day  we  hiul 
only  two  papers,  one  by  M.  Crova  on  the  photometry  of 
electric  lampa  and  the  other  by  M.  licdc  on  an  ctuclric 
light  inatallatiiin.  in  which  he  had  lined  the  exhaust  from 
the  ongino  for  heating  the  building.  On  the  following  days 
we  had,  amongst  other  papei-s  of  minor  importance,  some 
which  clescrvo  B|«jcial  menUon.  These  were;  one  by  Prof. 
Silvanns  Thomjison  U[i  motor  generators,  one  by  Cenenil 
Webber  on  the  Chelw*  central  station,  one  by  Mr.  Civinp- 
tm  on  Bccoiidary  batteries  for  central  etatiuiia,  one  by  M. 
I'aura  on  secondary  batteries,  ajid  several  pajwra  on 
dymunoo,  tta ithfoi mcrs,  Uitli  rics,  alt-rnate-oirrent  motor?, 


town  maina,  concentric  vemts  sinulo  cables  for  altomating 
currenta,  and  siiuilnr  subjects.  To  us  and  our  Euglith 
colloa^nes,  who  were  accusloniod  to  the  lively  and  exhaus- 
tive discussions  taking  place  at  the  In«titulion,  the 
tistlees  and  auperlictal  way  in  which  tbeee  various  jiopen 
were  discussed  by  the  members  of  the  congrcM 
8eemod  rather  inadatjuate,  but  the  want  of  iiitoPe«t  wai 
pmbably  due  iio  a.  growing  feeling  that  the  reading  aad 
discussion  of  papers,  which  were,  for  the  roost  part,  hastily 
pi-epai-od  and  of  secondar}'  interest,  was,  aft«r  all,  not  the 
togitimate  work  of  an  international  congresa.  It  was  wily 
when  on  Friday,  the  last  day  of  the  aectional  meeting, 
M.  HospilaHor  jHuintud  out  the  desirability  of  agreeiue  on 
certain  terms  to  be  used  in  alternating  current  work,  thit 
the  congress  entered  upon  its  proper  fnnctinn,  and  thai 
only  after  a  strong  appeal  from  two  of  its  English  memben. 
A  special  aCteraoon  meeting  was  then  held,  am)  wc  settled 
down  to  earneet  work.  At  that  meeting  wo  settled  that  th« 
unit  of  induction  shall  Iw  the  i|na(tnnt  and  notlfaeaccobm, 


that 


the  term^H-  +  ("?  --  )'  shall  be  called  the  Appa- 
rent A'rwi.tfitjM'.f.tbat  the  Mtan  Currtnt  from  an  altortutor  shall 
bo  cunipiit«d  on  the  basis  of  the  wnight  of  silver  it  coukl 
throwdown  if  cummutatedajid  passed  through  abath,an(ltlut 
litffhff  t'mrrriJ  should  be  the  term  employed  tfl  domgoau 
that  value  of  the  current  which  pnidiiccs  heat  olT«cts,  and 
which  is  meiLSUied  by  aSiemens  dynamometer.  The  oFrectire 
current  is,  thurefort,  given  by  the  aquaro  root  of  the  mean 
H<iuare  of  current,  anasimikrly  the  Hfkctiv-  H.M.F.  itj. 
by  the  sciiiare  root  of  the  mean  .si[uarc  of  E.M.F,  aa 
Bured  by  a  voltmeter.  It  was  also  settled  that  the 
during  which  an  alternating  current  passM  throogli  •  eon- 
pleto  cycle  shall  be  called  the  PaiSd  of  the  current,  and 
that  the   number  of  periods    per   second   aball   be    called 

On  a  prcvioiu  day  a  proposal  bad  been  made  to  agroe 
upon  the  names  of  the  two  s«ts  of  plat«5  in  a  secondary 
battery,  and  though  a  somewhat  animated  discussion  had 
then  taken  pUeo,  in  which  a  variety  of  namea  were  tug- 
gostod,  the  congress  bad  failed  to  come  to  an  understatKl- 
ing.  Now,  however,  wo  were  in  full  swing  and  fit  to  settle 
even  the  most  diftirutt  i^ueation  of  nomenclatiira.  The 
battery  cjuusiiun  gave  us,  thei-ufore,  but  tittle  truuble,  and 
we  bofdiy  resolved  that  we  should  &ill  that  plate  poeitive 
which  hjul  up  to  the  present  always  bt-un  consideretl  to  lie 
the  iMiEitivo  platu  by  all  jiractical  man,  although  some  ef 
our  professors  had  told  us  tbiit  we  were  <|uile  wrong  and 
shoiild  call  it  the  negative  plal«.  This  controversy,  there. 
lore,  is  now  settled  for  ever,  and  wc  shall  c*ll  that 
pliite  ixjsitive  whicli  during  charge  is  connected  with 
tbu  positive  polu  of  the  dynamo,  and  which  is  the 
positive  polo  of  the  cell  during  dischn-rgc.  Thcae  varioiu 
resolutions  were  unanitnuusly  afloptcd  by  the  geoaral 
meeting  of  the  congi-ess  on  the  following  day,  when 
also  the  [olluwing  resolutions,  emanating  from  tlie  Hrtt 
and  thiid  sections  were  ailo]itcd,  'The  Jmily  i«  the  unit  of 
work.  The  ffutt  is  the  unit  of  activity,  and  is  c<|mil  to  one 
joule  per  sacond.  The  Lii-r  is  the  unit  of  light,  and  is 
e4Ual  to  the  twentieth  part  of  the  standard  ostabltsbed  by 
the  conference  of  lA^i.  It  in  very  sensibly  equal  to  the 
EngUsh  standard  ciiiidle.  The  output  of  electrical  machinei 
is  in  future  to  ho  specified  in  kilowsitta  and  not  in  honc- 
l>ower.  All  telephone  lines  in  towns  are  to  be  worked  with 
a  mot.aIlic  rotiini. 

At  the  general  meeting  at  which  thi.*  string  of  reeoln- 
tiu[ia  were  adopted  without  even  asoUtArytUssontienb  rote, 
and  with  truly  electrical  speed.  M.  Ma«cart  delivered  an 
addrflsti  dealing  with  the  work  done  by  the  congress,  and 
with  the  gre^it  advances  made  in  electrical  enginecniig 
since  the  luat  congress  wiis  held.  Sir  William  Thomson 
followed  with  a  vote  of  tlianka  to  M.  Mascajt,  to  whom  he 
attributed  the  success  of  the  present  congress,  and  having 
briefly  rcpbcd,  iL  Mascart  declared  the  congren  its  cloMoi 
As  a  matter  of  fact,  our  duties,  or,  lo  speak  ((uitc  correctly, 
our  pleasuraa  were  not  yt  torminated,  for  in  the  evening 
ail  of  us  foitiign  vtectriciana  wei*o  entertained  al  a  giMl 
baminet  by  our  French  colleaguut,  and  thus  terminated  fo 
a  fitting  manner  one  of  the  most  pleasant  wcoka  which 
meet  of  ui  have  over  spout  in  Paha. 
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AOTOHATIC  ELECTRIC  READING  LAMP. 


ride  far  u  few  htiiidrocl  miles  in  il  railway  carnage 
light  is  so  dim  that  it  is  impoaaible  to  ritKogiiise  a 
,r  n\nn  i\\a  npynsile  neat  is  soiiiowliiLt  dull, 
pt  to  read  under  gncli  circuiii'iLancB;  is  madness  ; 
nf  ft  tliekcring  candle  is  very  nneatiBfactory,  and  to 
of  jjrciian  f rum  the  Hiinie  irrcfinluily  distnliutod 
best  "  [tnmentiniiablei"  i^  talciiWoil  t-u  stir  iip 
It  w&t  with  th«  tibjcL't  uf  improving  this  state  of 
that  Hwars.  Davi>cs  and  Totirtct  uonceived  the  Ideu 
vlectric  reading  lamp  whiuh  Hhoiild  be  ojMii'aled  upon 
Bed  diatrihiititt^  pniidplos.  The  iippanitus  now  in 
tion  ill  sorao  of  the  carriage^  of  the  South-Eaatern 
ay  is  not  Ihc  mitcomQ  of  a  sponbutooiiA  idt»i,  but  is 
esutt  of   much   careful    exporimotit  and   thoughtful 

>t  i^rcecnt  cnnstnict-ed,  the  apjtanitm  is  contained  in 
laeasuring  abont  Oiii.  high  by  4in.  in  width,  and  the 
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^ 


.^ 
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Id 
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It  depth.  Tbi«  is  fixed  undor  th«  hatrail,  so  that  the 
^wbicb  IH  placed  in  the  lower  half  of  the  1>ox  (of  which 
jpttom  is  of  glass),  ahinett  directly  over  the  .shoulder  of 
fUnon  bon&tth.  The  lanipA  nt  pr«eGiit  employed  are 
kLfi.  each,  and  the  apparutua  is  bo  conabnictod  that  the 
of  a  penny  and  the  subse^^itent  presnure  of  a 
'  eaitset*  one  to  remain  irKinndescnnt  for  a  |)erio<]  of 
hour.  The  bmp  muy  bo  cxtingiiishal  Irufore  the 
kt»on  of  the  half-bour  liy  pressing  a  small  button 
for  the  purpose.  We  believe  this  to  be  tho  only 
•Utomatic  machine  in  e.\i!iteti<:«,  for  il,  from  an 
rliiderer,  a  It^ht  cunnut  be  ubtuiticd,  the  coin  ^1 
I  the  box  into  a  receptacle  beneath.  An  accumidxtoi 
mtdet  the  seat  of  one  of  the  rompartmunts  i-upplios 
)t  to  all  Xh«  lamps  in  one  uiirriage.  Tho  KngHsb 
rights  of  this  invention  hav«  beeti  acquired  by  the 
ky  Autuituitic  Eluclj-ic  Li^ht  Syndicate,  Limited.  It 
itod  chat  tbe  receipt  oi  a  penny  per  lamp  jior  day 
liable  a  nubstantjal  dividend  to  nc  pain  on  the 
l«d  eauital.  Messrs.  J.  E.  Spti^tioleui  .ind  Crooked 
Er^lith  manuffuturers. 


The  following  working  det&ils  have  been  supplied  to  us 
by  the  inventors  :  In  Fig.  1  it  will  be  aeon  that  tho  box  iii 
divided  into  two  compartments,  A  and  B,  A  containing  tbe 
mechanism,  and  B  tho  incandescent  lamp.  When  a  coin  it 
initerted  in  the  nlnt,  8,  it  falls  into  a  pocket,  I>,  which  is 
pivute'i    at    R     The   lfriLU)iu  nf   live   pocket  is    cinmd    by 
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the  lip,  G.  which  forma  part  of  the  lever,  F,  which  is  also 
jiivote'l  at  E,  its  flanpe,  I,  Ireinu  preaaCfl  against  the  parti- 
liuia,  N,  by  ninans  of  the  spring,  -I.  Suppose  the  com  to 
be  too  >mall,  the  push,  P,  on  bdiEig  pressed  would 
pa^fi  over  it  and  strike  n(^in!it  the  projection,  r, 
thua    removing    the    lip,  ^G,   from    the    bottom    of    the 
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pocket,  allowing  the  cwn  to  drop  InUi  the  rec«pueIo, 
H,  lionealh  tho  box,  from  which  tJio  o|«>nitor  can  take  it. 
If,  bnwcvor.  the  coin  is  large  enough,  the  push,  on  Iwing 
pr««!ied,  meets  the  upjier  purt  of  it,  and  movi»  biick  the 
[locket,  together  with  the  lever  K,  until  iho  urm.ituru,  h, 
cnmos  in  contact  with  the  polo  of  tho  oloctromagnec^  (- 
Simuluneously,  the  proi8ction,V  (V%if.  ^S«\  ■O&^Nwfc*-*^.'^^* 


188         THE  ELECTRICAL  ENGINEER,  SEPTEMBER  6,  1889. 


biingitig  *  into  contnct  wltli  »■  This  fomitlclcs  an  olcciric 
circuit  through  the  electromaeiiet,  (,  0,  »nd  tbi'ougli  ibe 
biiii|>,  L,  oroJiicin^'  a  lij^ht.  The  eloctitiniugiidt  tieiiw  now 
excibtid,  tne  urmaturc,  h,  is  hclil  buck,  togethor  wiMi  the 
lover,  F,  whilst  the  push,  on  being  releuEed,  returns  to  its 
r  original  pcntion,  onnng  to  the  action  of  the  flat  springs, 

The  jKwket,  D,  falls  back  by  virtue  ol  Ita  own  woight> 
allowing  the  eoin  to  fall  through  the  bottom  inlu  the  shoot, 
K.  It  will  bo  «&cn  from  Fi);.  S  tliiLt  thu  .■'{liiidU,  C,  foiine 
part  of  ii  train  ol  dockwuik.  whic-b  is  wouikI  ii|i  by  lite 
motion  o(  the  lever  U  when  the  |iuah  ia  preasod.  An  lIil' 
clock  runa  down  the  lever  V  slowly  returns  to  it^  oi-iKinnl 
position,  when  tbo  contact  IwtwceTi  C  uiij  A  in  broken, 
the  groove,  S,  causing  -j.  ijuick-break  by  holdin^f  A  Iwck  a 
ahort  time  ag^initt  tbu  tension  of  its  spring.  Tho  light  m 
ithiifl  exlinguished  ami  urniiiture,  A,  rolGMeed.  allovring  the 
Wer  F  iiuu  [luckct  I>,  to  full  luck  to  their  urigiiiitl  [Nisitioiis, 
the  machiiio  being  then  reatiy  again  for  oiiemtioii. 

To  cxtiii;;iiiHb  l.be  light  iiflfore  the  clockwork  h,iH  niti 
down,   r,    is  ]m.'s»(!il,  c»U!!int;  the  jiiecu  V  to  strike   Lhi: 
.  contact  {iiwu  '',  tliiK  bieuking  cniitacl  ivilh  a,  which  oxtiii- 
guiabes  the  light  and  rel«u)icu  the  uniiiitmo,  k. 

Should  the  a|i|Niiutns  fait  U)  imHliicn  ii  light,  the  arnm 
tnvo,  fi,  In  not  hold  bimk,  ji»  ilio  nijignt't  id  iriorl;  so  both 
the  |>nc)<ct,  1>,  and  lover,  F,  tall  to  tlicir  original  [lontion, 
tbo  niomentiim  of  Lho  wcigbU,  '/(/,,  i^iufting  the  jiockot  to 
BWiiig  beyond  the  liis  £?.  ullowiiig  the  coin  to  f.ill  into  thu 
reueiitiLcle,  n. 


THE    MAXIMUM    EFFICIENCY  OF  INCANDESCENT 
LAMPS  FOR  CENTRAL  STATION  WORK.^ 


"  Thin  (lucation,  so  far  m  it  has  to  do  with  the  T-xliitoii 
ap,  is  ono  which   hiu  already  rccoivcd  mwh  oxbaustivo 

ftmtniviit  by  •lohi)  W.  Howell  in  his  [lajwr  licfore  tlir 
^Btituta  of  Klectrical  Knginiiei^,  Ajtril  It,  18f<>t,  and  tutor 
by  the  EOisoii  Liimp  Cumpany  in  u  p;t|icr  over  Mr.  Kdison's 
BiguAlure,  ixtid  at  the  Liitt  niei^ting  of  this  uanMiciution,  that 
there  would  Beam  to  Im?  littly  lefttuditioiisii.  An  inteiisst^d 
listener  to  Mr.  Edison'*  jwiwr  at  the  lu^t.  wnvtrntion  aiiJ 
to  the  di8cu'48ioti  that  foiluwed  it,  inv  attenliuri  was  |)a]- 
ticularty  callt-d  tu  the  iipiwont  iinwillingnesK  of  tbu  cnn 
veution  to  accept  the  reaiilts  i-eachml  by  Mr.  Hoivoill  jnd 
Mr.  EiiinoTi,  tnoii^h  (ho  uxinu-imentiil  and  I hcuroticul 
detenu ii J iitiuiis  of   Mr.   Ifuwell  wvrc  sitbsUiitiattjd  by  the 

.  mathcnuUicul  ilutcrininulioiia  of  F.  E.  Jackson,  und  thone 

liame  results  were  found  bv  Mr.  I'/liflon'o  invealigation  to 

Fbe  roached  in  practice,     Tnosi.^  who  are  familiar  with  Mr. 

[HowolVs  \w\mr  will  rocollwt  tliu  l;iw  :tK  Blaled  by  bim  l<i  Iw 
as  follows  r  'I'ho  T>oint  of  maximum  efficiency  is  loachoH 
when  the  lump  billp  arr  ul>oiit  in  per  cent,  of  the  lotiiL 
openiting  exiteiiiieA  of  the  iHtntioii  '  U.  is  lb«  ct)ri\!i;lii«s*  of 
this  law  u«  !ip|i1icil  t/n  centnd  s(4itionii  thut  wv  proiHtse  now 
to  consider.  Following  out  Mr.  IIowolVs  lino  of  ihou-iht, 
we  tiiid  the  t«itid  cost  of  o|)eratlng  lamp!*  to  l>o  made  up  of 
two  ]ni'ti* :  1.  'ITio  cost  of  cnrroiil,  2.  The  eoat  of  the 
lami**.  Thin  au'rent  cost  i'^  made  up  of  every  oximmiso 
incnrretl  in  producing  the  current,  and  projiorly  iiicnidot 
material  and  Hiipplies  consummd,  Ulionr,  tixeit,  iuKUiunL'Li, 
ttalarien,  loiil,  iritcii>m,  and  all  fixwl  chiii^CH  of  every  des- 
cripLion.  If,  bowovrr,  wo  oxamino  thoec  items  we  shall 
find  that  thoy  coimist  of  two  distiTirt  ctuwr-s  :  I.  Those 
that  vary  with  the  amniint  of  cun-ent  iirnthietxl.    2.  Those 

Ltbat  do  not,  but  uro  jnactivally  coiLsUkul  witLuul  regard  to 
tho  current  output.  Thus,  among  those  expLiiaos  that  are 
nracticiiUy  constant  we  iriU  Iin<l  all  fixed  charges,  <uch  ua 
interest,  i-«nl,  iiifl>u^nce,  tsxe^  j  also  nearly,  if  nut  qtiit«, 
iill  Lho  laltonr  iind  Haliirii;^,  tshico  ■■  KUtiori  must  atwiiys  he 
neatly  to  liandlu  bii8in<>««.  The  variable  iUini!i  are  supplia>« 
sucb  OH  cud,  water,  oilB,  etc.,  and  minor  ox|<onsos.  This 
I«tt«r  cluH  vurie«  in  pi4tctivally  a  ditx.-ct  projiurLion  to  tbo 

^current  output. 

"The  broakugc  varies  in  confurmily  with  the  liw 
obtftinod  by  Mr.  Howell,  tbut  tbo  life  of  tlie  limj-  in  hour.t 
is  equal  to  the  sixth  [lOwcr  or  its  efficiency  expi-osscd  in 

•Al-atiact  of  /■•J"'!    ti*l    \<y    Hi.   I«i(^!i   Caiiull    ol    (lie    E'limu 
Ontrmtlioo. 


THE  TELEPHONE  IN  THE  WEST  OF  ENGLAND  AND 
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watts  jicr  cundJf.  Usin<;  Mr.  Howell's  noUUion,  ami  modi- 
fying It  to  conform  to  the  divisions  o(  co«t  as  jjiveo  above, 
we  would  hiive:  T  =  total  co3t  =  C  +  L  wh«ra  C  =  cum)iil 
cost  and  L  =  lttnip  cost,  and  where  C  =  C* +C*  wboo  C'  = 
constant  currentexpenseE  and  C  =  variable  current  exjiemea. 
Or  T-Cf  C'  +  L.  Also,  T'-C'  +  L,  or  toUl  varnbla 
cost  =  variable  curretit  cost  ■\-  lamp  cost. 

"To  illustrate  how  the  ratio  between  Uie  constant  and 
variable  parts  of  the  current  cost  will  alTect  the  total  etir- 
rent  uo^t  under  varying  current  output,  we  will  take  two 
caseH  of  oj>jMMitu  cliaructer:  1.  A,  constant  flzpenae  alarge ; 
It,  variable  extw-nBefl  atuall.  2.  A,  constant  OxpeittM 
small;  B, vatiabte  exjienaea  lai'ge.  .^ central  station  baloflH 
iiig  to  the  Hi'sL  clu)»  will  be  one  where  power  is  very  chfl^H 
or  cost  nothing  at  all,  owns  its  wat«r  power,  for  instance, 
whose  plant  is  well  maiiagod,  which  itsca  but  little  oil,  ct«., 
and  has  but  few  rcpiiirs.  Under  these  conditions  th« 
toL:d  coat  will  vuiy  but  slightly  whether  there  in 
one  lamp  in  a  n'rctdt  or  a  tbuiisind.  But  while  the 
tiitid  current  cost  viu-iod  but  little,  tbo  oost  {Wr 
lamp  or  per  hoi>c-|>owor  [wr  hour  will  vary  largely 
with  the  cntTvnt  unlpnl.  Thus,  supjiOM]  3,0UO  h.|i.  hours 
\tvv  month  cost  lUUdida.,  of  which  SGOdoIa.  ai'c  for  constant 
cxpurmiM  and  lOiluh.  are  for  variable  6X)>6nA0B.  Here  the 
currciil  L-u<tt  [ler  bor^e  [tower  hour  is  '20  cents.  If,  how- 
ever, we  incrftise  the  output  to+,000h.p.  honrsthcexpeiwo 
iKtcoinen  llOdoln..  of  which  ^GOdoK  arc  for  constant 
exiwniitcs  and  ri^OdoU.  for  variu,ble.  Our  cunvnt  now  cosU 
only  1 1  cont«  jicr  horso-power  hour. 

"  A  station  in  the  second  of  theabove  claesoB  will  ba  one 
where  tbe  Itxed  charges  are  small,  salaiies  low,  and  labour 
cheap.  But  fiiul  and  water  are  high,  or  [iorhn|i8  itowflrit 
iciitvd  :(t  a  lixod  price  per  horse^Hiwor  hour  eo  tKkt  the 
co.st  inrrcia-se-sdiicctly  with  the  output.  Thus  reversing  our 
figuri'M  alHJiit,  NUpjxjiie  'i,0(JO  b.p.  huuis  per  mouth  to  cost 
lOOdoU,  uf  whioh  lOdols,  are  for  labour,  ealwie*,  taxes, 
etc.,  while  ;if!Odota,  go  ).o  jiay  for  fuol,  water,  etc.  The 
c(»t  wonit)  bo  an  Itefore.  20  centft  per  hoi'^e-^inwei'  hour. 

"Increasing  thu  output  now  \ja  -1,000  h.i>.  hours  we 
would  h4V0  total  coht  TUUiioU.,  ol  which  40dols.  would  Iw 
for  cnn^taiit  cx|ie[i.'40it,  while  T^Odola.  would  go  to  variable 
ex[>cii«i».  In  thiit  cui^a  the  cokI  jier  horeopower  hour 
would  bo  19  cents,,  as  agiiiust  11  cents  abovo,  a  widelr 
different  result.  Hence  caro  must  be  tiikon  in  dealing 
with  the  question  of  cost  por  horsojiowor  hour  tinder  vary- 
ing output  of  current,  to  examine  and  to  divide  it  into  lU 
comiKinent  conhbant  and  variable  ulumvntiS,  and  baio  our 
delcrminatiouK  iqHiri  lho  reliitive  value  of  oach. " 


[ 


The  progress  inutlu  with  telephonic  mattets  in  the  West 
of  KngUnd  calls  [wriodically  for  a  complete  cliange  of 
flUitisttcs.  Thai-o  is  no  l)eating  almut  the  bush,  waiting  for 
what  turnx  ui>,  Ivit  the  management  is  constantly  affgrM- 
»Ivo,  seeking  now  lields  wherein  to  increase  its  busineov 
adding  new  liidcs  to  provide  the  Ifuttur  for  its  subscriben, 
and  generally  to  give  every  jKiiwible  accommodation  to  iu 
cn.itumorn.  It  suuims  not  long  tiirico  wo  enlorei)  fully  into 
the  doin^'»  of  the  com[)Anv,  and  yet  it  is  n«ce8*arj 
to  retuni  to  the  matter.  The  ITnited  Company,  as  iu 
kick  M  \1ili\  pretendeil  to  work  Bristol,  but  iL  caiiool 
I^  said  with  much  Micce-t;*,  They  njioned  with  'V> 
t^tibsci'ibers,  now  tfaeiv  are  -1^<'S  oxvhange,  an<l  !>l  pnv4t< 
linc4,  or  a,  total  of  b\i2.  The  statistics  show  tbi^^t  in  Ll^^, 
an  cnmiKirod  with  1^S7,  tho  culls  were  iir>,rifi2,  as  against 
(J2.*i,G.1l,  an  incrftiwe  of  about  00,000.  Allowing  the  rejtly 
to  Ouch  call,  this  rcpresoiiU  1,131,131  eommiioicationa.  At 
riynioiith  the  company's  exchange  has  2G&  xubscrilwrB,  liut 
|H!rha[>K  the  most  iniitrnctive  way  to  nnderstand  the  work 
of  tiie  conqciny  ih  t^j  ^ive  the  ittitiKtici  in  tabuttr  form,  in 
which  wc  got  the  history  of  the  cxchangos  to  Aiigtist  3  thi* 
year  (f(f  Table  A ) : 

The  commny  expect  to  have  oxchungea  ofien  and  id 
working  oitler  at  OosiKitl,  Tavistooic,  ilormi>nd){0,  Rad- 
stock,  and  other  pluco&  In  tbo  following  table  wo  hare 
iiultcalod  the  towns  in  which  tbe  eom[iajiy  encountored  Poet 


Office  octnipoLitiDti  by  an  Asbensk.  Wa  may  adtl,  fiirtlKir, 
that,  ut  Newport  the  highest  number  of  subacribere  lo  the 
Poat  Office  syntein  wm  44.  It  U  now  35  ;  the  company 
having  98.  la  Cardiff  (he  Post  Office  obtained  46  sub- 
scribcm  at  one  time,  but  have  now  only  33,  as  compared 
with  the  company  3  143.  Plymouth  wo  have  tLlroudy 
^x>ken  of.  At  Kxet«r  the  Post  Ollico  have  had  an  exchange 
unoe  the  year  ISt^S,  but  never  succeeded  in  obtaining  more 
than  a  dozen  Hubscribors — at  least  so  we  wore  told— and 
have  now  clwed  their  otEcM.  The  company,  as  will  be 
wen,  have,  in  jxist  over  two  years  or  bo,  obtained  37  sub- 
acribara. 

Tailk  a. 


Date  of  «f«ni])f(, 

MArch,  1979     .. 

Oct. 1886 

OIoow*ter   Jmic.  1887 

KoirpCTt    (Man.)'    Jan.,  IB86 

CanllH-    l>oc;,ia3& 

PontjrpnMd .Iiiue,  IB88 

S»r«nw«t 18B7 


No.  flf  ex- 

ehkngo 

...    438  ... 

...      H  .... 

...      «  .... 

»  .... 

...     142  ... 

...       15  ... 

163  .... 


Shnwslraij June,  1887       S8 

P»rmo«lh*t. y«l.,  1B6& 


Iffciif 

privaUi 

.  94  „ 

.  37  ., 

.  2b  ., 

.  86  .. 

.  63  .. 

.  M  -, 

.  S4  .. 
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1965 

123 

21 

6 

S 

7 

3 

37 

166 

SIl 

14 

lOO 

25 

27 

36 

6 


17 
4 
6 
& 
1 

*7 
66 

2a 
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22 
80 

17 
16 


532 

91 

70 

124 

19& 

39 

167 

57 

328 

140 

26 

II 

C 

8 

3 

84 

2&9 

S3S 

15 

122 

45 

?,1 

53 
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ToT^wf  Oel.,  1385 

Piatgntati July,  1836 

Dartmouth  Jan.,  1889 

TotDM Mis-.  1886 

KmIoh  Alliot Oct.,  1B37 

Biiilum    Fok,  1B89 

E«et*r'      -. JuM,,  1887 

PorUmoulh  Jnly,  188& 

Pool.    ) '*""■■  '886 

SoaikaiDptoB June.  ISOtt 

Wojnioutb Jiinr,  1987 

JorMy  Nov.,  38(17 

ClwltMiham     Doc.,  1888 

Woraatcr    Dec.,  1B8S 

•  Optntd  in  fteo  or  Poet  OiBpe  (om[>etitioi). 

♦  Tlw  Wcartcm  CouiitiiBt  t'iiiii|M,iiy  lioiij;Ijt  ujj  tin*  irripiMt  S«aii«va 
jTdAphou*  Cflii.]i»iiy,  wVii.'li  fiail  U.ph  in  iMist'-iii^r  niiiw  1881. 

*  Af  WW  tiBVP  cxjtJniiiiMl  kbow.  thu  Wiis  onffiiiuily  oi>i)HLil  Uy  tht- 
'aftM  CocniMDy  in  1881  ii.i.il  rwifiomjj  bjllir  WubUtd  Cwiu|niiy  iu 

Siijct:  uur  pfctioiis  luticle,  .i  trunk  linu  hius  Ixiun  0|>eiied 
to  Plymouth,  coiuiocUiit;  it  with  the  utlioi'  Umiis  of  tbo 
system,  whilo  UotT.tbriagc  and  Taviatock  will  eoon  be  coii- 
uected  with  Plymouth,  iind  thii«  in  the  system. 

The  foDowing  tab!i.i  li  j;ivo»  the  rout*;  and  wire  niileaj^e 
■of  the  existing  trunk  linos  Itctwcuu  the  viinou*  Ujwnx  : 


1^ 


Nanio*  of  towo*. 


Wiro 

» 

36 

33 

36 

SIO 

189 

72 

106 

964 

48 

66 
22 
44 

M 

18 
S 
IB 
20 
66 
B 
11 

Ptoiu  litis  tabic  it  will  be  flcuii  thut  the  cnm|).iny  bivc 
trunk  wires  in  ojionition  to  the  extent  nf  .1,17  milw  of 
rout«  atwl  1,17«  milc«  of  wire.  The  same  hgiirca  with 
ro|pux]  to  trtiitk  linu^  in  cour-so  of  cuuittniution,  which  uro 
exiwctcd  lo  Ihj  opt-nvd  fui  use  nt  nu  (li«t:knt  d;itu.  read  :is 
follows : 

Uaimteinoiilli     Li>     Suuthatnpton,     VVin< 

dmtn.  i'wUiiiMilh.  and  Goipart 72      144 

nyiBMiih  MTavutock 18    tS 


Ronlo 

Bri>t«l— fUth „..„ 14  .., 

Bristol— Arou mouth i. 9  ... 

Biijiol— I'ortUlioad  „..  U  ... 

houraeiiinntli— PocJo    « 6  ... 

Briatol— aiianmiw* a  ... 

SbMrimn»~titvr\mtt 31  ... 

RlwqniMS— OlouooHtor , Ifl  ... 

Newport -CarfifT 14  ... 

CanlilT— S«Tia»e*  SO  ... 

SwaaMa—Llanetly    18 

lalirrlocal  k™"!".  Swaiiwa,  Brtton  Ferry. 

Morriaton.  anil  Idmlure    12  .. 

NcWJIOtt— I'olltJJl'Mli  ,. 11  .. 

Pi»iilvjn»l~Tn^ii'C''r»'"l  Mcrtliyr S2  ... 

ll«rtliyr  aad  Al'-'-iJ*™— I'ontypfM'l  IS  .., 

Toriinay   -  Piignlon,  ToIom,  jidiI  Xewton 

Abbot  ^.T...-^ 16  -. 

tlyiitotitl) — nym|itnn S  .. 

(tlancMtor— did  lorn  ham , V  .. 

Canliff-Barry 10  .. 

Tori  nay —I'l^i  until ,- „  33  .. 

T-'r<[uay— itnxliniu   »,....m(>»«*"  8  •' 

Ti't'iTiay— Uariiiioittli II  .. 


or  K  total  of  M  mileti  of  route  and  1/S6  milea  of  wire.  The 
total  number  of  pok-e  reijiitred  for  linos  conetructad  and  in 
course  of  constniction  bas  been  10,500. 

The  )i8e  made  of  the  trunk  line!)  will  he  seen  from  a 
perusal  of : 

Taslx  C. 

Tobl  Ranter'* 

tn«aaa][c  agrcoaoDta      Total                . 

call*.  and  office       calla. 
eallN. 

Oi>«ning»ef»t.,1887.,.         368  6.235          6,603          13,206 
CnrreniondiDg  morith, 

aopt.,188fl 1.447  12,150        13,697          87,194 

Moaihof  July,  1889...      3,C41  12,431         15,472          30,944 

A.— Nuiuriororjiiiimaguii  orcouiiuuuiuitioiii — it.,  ilouWe  the  nnm- 
lior  or  oallii.  vacli  iiall  rniuititiji  a  rrply. 

On  January  19  last  a  span  of  wire  SOO  yards  in  length 
was  erc'cted  over  this  river,  at  a  hoight<  of  388ft.  above  high 
water  mark.  Silicium  bronze  wire  No.  17  wa8  nxed, 
weighing  Sllb,  for  tho  tipau.  Wo  bolieve  this  epari  to  be 
the lont,'Qat  in  Knghmd.  The  working  haa  been  perfoot, 
Hot  w'tthit  til  Tiding  two  heavy  j;;de8  which  have  occurred  since 
its  ei'Actiou. 

The  whole  of  the  Western  Company's  trunk  linw  have 
been  constnicted  of  hard  drawn  copper  wire,  and  are  all 
metullic  circuits.  They  havG  ut  jirosont  183  anmial  renters 
on  these  tnnilts  ;  in  addition  to  which  thoy  have,  of  course, 
a  rcvoniiR  coming  in  from  the  public  c<)ll  nllicoa  in  the 
varioiiK  towns,  where  for  a  fixeif  t^ill  anyone  not  a  suh. 
scriljor  can  Bpcuk  with  any  flulMcHbcr  to  the  syjilem. 

The  tolls  from  Ib-isto]  bo  the  uudormcnlioiiod  towns,  or 
via  ivTwi,  are  an  follows,  throe  minutoa'  cnn>'or5ation  being 
allowed— vir-:  Bristol  to  Bath,  fill.;  SharpnesH,  6d.;  Xew- 
iiort,  6d,  Beyond  Newport,  and  m  far  as  Pontypridd, 
including  the  towns  in  the  loop,  the  toll  ia  9d. ;  and  beyond 
Pontypridd,  Is.  On  the  Itoiirneraouth  and  Torquay  tnmks 
the  toll  i«  4d.  und  Cd. 

To  show  the  use  that  is  made  of  thtsac  trunk!!,  wo  may 
«ay  that  the  nnmlwjr  of  chIIh  by  annual  rciitors  during  the 
month  of  .Inly  last  wxt  12,010  ;  by  local  snibscribera  from 
thoir  own  <jHicc«,  [>uyiu>;  ti^It,  2,0tjt^ ;  and  by  tho  public 
from  the  call  olHces,  d73  ;  imikin};  ii  grand  t^ilal  of  ITsOSI 
for  the  month,  ipjiresenlinj!;  the  user  of  tlio  trunks.  That 
thuy  arc  KrowiiiK  in  fuvour  with  the  biuinora  community  is 
shown  by  the  fi»ct  th*t  tho  li^^iuon  for  tho  provioua  July 
(1888)  were:  Calls  from  animal  rwiilui^  10,703;  lociil 
silhscriben,  from  their  own  ollices,  732  ;  public  from  cidl 
offices,  5iifl  ;  Itiliil,  11,591  which  ii*  pretty  conclusivo 
testimony. 

Whilst  lit  the  comtunv'a  oflicea  the  lepruBcntativc  of  tiio 
Ekrlrimi  Kn-jimrr  talked  over  tho  trunk  lines  which  radial* 
from  Bristol.  At  1.33  p.n).  he  nin^  up  for  Clloucoater,  dis 
tanco  311  miles,  gut  through  in  Xiysn  tb;in  h:df  h  minuta,  and 
made  a  few  empliriesas  to  tho  weather,  etc.  At  4.35  rang 
uji  Bath,  \'2  Diilc<t  distant,  and  got  annwer  at  once.  At 
4.36  rang  U|*  Carditl,  spoke  tliem,  and  at  1.37  ruig  up  New* 
iwit,  but  found  them  enga^'ed  with  eubscriljor.  Thonasked 
lor  Swaiisoa,  and  got  through  at  4  31),  ivi  Cardiff.  Then 
asked  Swansea  to  switch  through  to  Manolly,  distant  \'1&\ 
miles,  and  spoke  them  at  4.40.  .So  that  in  seven  minutes 
coiiveiautio'i  Wi4*  held  with  fiv*  dilToront  towns  widely 
divergent  ovci-  a  t4»Uil  wiiv  distaiico  of  363  milue. 
Tlio  conversation,  in  each  lywo,  iraa  confinod  lo  two  or 
three  iihort  quostions  and  answcru,  I'hietly  nafi'iriiiL!  to  tho 
wculhcr,  but  <)uil«  HidHcioiit  to  test  the  tpuakin^  pi-o^jci'tiea 
of  tint  linoti.  In  each  case  tho  artiuutatiun  waa  romarliabty 
clc:ir,  und  in  only  one  oi  two  instances  was  any  ituietition 
of  ii  i[nefltion  uoccssary.  Curiously  onouuh,  Manelly,  the 
furthost  [>i>iut  sffokon  with,  coidd  be  hcai'd  more  di.itinctly 
than  other  placus  noai-ur  at  lian<1.  This  may.  of  coutse, 
have  liccn  due  a»  much  to  tho  Bpeakor  as  anything  else. 
On  thu  other  tiand,  it  should  aim  Im  notoil  that  the 
weather  was  very  much  against  tflophonic  communicalirm. 
There  had  heun  a  strung  gxlo  ovvr  the  district  the  night 
Imfoi-o,  fulluweil  by  heavy  intcrmilUnt  showers  duriag  th« 
day,  while  every  town  ning  upde-icnbciil  tho  ureothoroilher 
us  raitiy  or  very  dam]>. 

Tho  total  HUmbor  of  the  Wc«t«rn  C  mimny's  entployda 
is  now  iHG.  of  whom   95  are  switchroum  oncmtors,  71  of 
these  Wiiig gills.     Night  w«k  ii  done  whollY  In,  \Wl^!Q^.»3v 
I  men. 
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Editorial  and  Publishing-  Offices  : 

139-140,   SAUSBUBY    COURT.    FLEET   STREET. 

LONDON.  E.C. 


TO    C0SBE8PCN0BKTS. 

Alt  Rights  RcierveA.  Secreiarits  and  Managers  of  Companiai 
are  inri/af  to  /timujli  notice  of  Meetingst  Ifsue  of  Naw 
Sluvrtt,  ImUUlatiimg,  CotitracU,  and  any  infmmaivm 
coti'jutttd  v/Uh  Eltttrkal  Engiwfring,  tohkh  may  be 
inkraiin^  lo  our  rcadert.  Invmiors  art  inforrMd  thai 
my  (ueowit  of  tkeir  tnwnlvms  sidmitteA  to  as  will 
rtceivt  out  fcftri  amsidenUion. 

JU  comvmmfoiwns  intended  for  the  Editor  should  be  addressed 
C.  H.  W.  BlOOS,  JS9J40,  Saiisbury  Court,  Fleet  Strtft, 
l/jiuitm,  E.C.  Afwiymous  eommunications  will  not  bf 
noticai. 


TO    &DVBBTI8BB8. 

'AAmiummts  Otoald  be  addressed  to  tlu  I'ubiiiher,  1S9-140, 
SiUisbury  Court,  Fleet  Street,  E.G.,  and  ihmJd  reaeJi  him 
not  laier  than  noon  of  Thursday.  Sp«olal  Terms  for 
a  serits  mr  he  arranged  on  npplirati&n 

StTOATIONS  YACA,NT"  and  "WANT   PtACBB"  idwertlie* 

UciiU  will  b<  ch»£«d  lit  THREE  WORDS  f«r  0MB  PBKNY, 
With  tL  MMIHUll  chu^a  of  8IXPBM0B. 


,T0    BUB8CRIBBRB. 

"THK  EutcrrmcAL  EnoINKBB"  con  be  had,  by  (Mer,  from 
aiuf  Newsageiii  in  Town  or  Cmintrt/,  and  at  Ifie  various 
liailway  Slations ;  or  it  ran,  i/  preferred,  be  sa^lietl 
direct  from  the  Office,  on  the  fallowing  terms .- — 

S  noMh)  S  niaiiUii  11  mouthi. 

UnlWl  Klnjtdcjn 3*     3d.  ..,  Sn.  6(1.  ...  13«.  fci. 

Within  tUc  Pontel  Umon    4b.     4<1.  ...  &.  &i.  ...  )7i<.  M. 

Othor  Plocw 4fl.  IW.  ...  Oa.  M.  ..  IS*  W. 

(Post  Priw,  PbyRtilu  in  Adruica.j 

Cheques,  Poft  O0kf.  and  Pontat  Orders  'wr  Sxdmmjitiom 
and  AdvertiMmeTiti!,  aliould  be  made  payable  to 
C.  n.  W.  lirccM,  139-1^,  Sdisiftinj  Cmrt,  Fleet 
Btred,  London,  and  be  crossed  "  Union  Bank." 


BODHD   VOLUHBS. 
VoU,  L,  21.,  and  III.,  tiewaeriu,  i/"Tin!  ElXcnucAL  Exai- 
RBJUi"  are  i\oie   ready,  and  <Mn  b«   ha<t   tx/tind  in    H*»€   ctolA. 
jfUt  Utttrtd,  prie*  S».  Bd.     Subi^ilmr*  cun  kaet  their  oiott  eopio 
boMfifl  for  tt.  Gd.,  or  covert  for  binding  can  be  obtaitxd,  price  St. 


A.  B.  C." — A  letter  awaiU  yon.    iteoM  eaU  or  »*iut  addioi. 


[HPOBTANT  NOTICE. 

We  may  oettuknaByftBou)  tit*  lead  </  (»ir  American  CVmton- 
poraiiee,  (9WJo%  uAai  iA«ii  point  utU  a  semioiMe  teay.  Hay 
are  t^ot  bathcafl  in  aAiiin  Ih^  friinde  todaali  Ihty  can  Jvr  the 
tpdfar*  <>J  ihr  paper.  Ifr  a»k  entr  frinidt  to  remtmbn  lu.  tiv 
paper  thai  irt  huitc  ever  rtjvtet  Hubtcribtrt  or  Adwriiaer*.  Nor 
do  \n  ;  I'ti  fatt,  vt  invitt  them,  beliwittg  tltat  Ihey  wiU  gti  fidt 
alnefor  thtir  money. 

j^wci'mm  eofin  i^  the  paptr  m'U  be  eent  on  ra^urf. 


WEATHERCOCK    AND     BAROUETEB. 

Old-fashioned  farmerB  used  to  toss  up  a  straw  to 
see  wbioh  way  the  wind  blew,  but  tho  weathercock 
roosted  on  thn  church-tower  so  as  to  be  seen  by  all. 
Ho,  again,  the  farmei  would  watcb  his  shticp  to  fore- 
tell the  weather,  though  the  more  BcientiGc  among 
them  tapped  the  wcathcr-glosB.  But  the  electrical 
eugiueer  is  better  ofT  than  the  farmer,  in  that  he 
liiids  hJH  weatliHrcuek  ajid  barometer  duali»ed  in  the 
gasman.  At  any  rate  the  gasman  or  his  joatn&U 
favour  UB  every  now  and  agaiu  as  to  the  state  of 
mind  of  the  gas  world  on  luaUers  elcctrtcnl,  Is  the 
forecast  good  electrically,  then  our  contemporaries 
are  Bnorliug,  are  pretending  that  this  is  all  moon- 
shiuo,  and  that  is  evolved  from  the  inner  eonscioos- 
nesB  of  the  electrical  engineer.  One  day  the  gas- 
mibii  ia  to  study  electricity,  so  as  to  be  able  U) 
spriJig  a  mine  on  his  antagonist ;  another  day  he  is 
not  to  trouble,  for  everything  plainly  indicates  that 
there  is  no  dange*  now  and  no  rocks  ahead.  Surely 
the  gasman's  mind  is  like  the  well-greased  weather- 
cock, changing  its  position  with  every  paAsiug 
breath  of  wind.  Another  significant  indication  of 
their  fear  is  the  avidity  with  which  they  lind  out  and 
comment  upon  every  trifling  defect,  and  esaggerate 
every  accident.  You  see  congpiououHly  placed  in 
typo  or  hear  reiterated  in  spokon  words,  Oh,  call 
that  a  light :  why  it  went  out  for  two  and  a- 
half  minutBb  on  Friday  uigbt !  or,  There,  be- 
lieve that  practicable :  why  a  man  was  killed 
by  it  last  week !  Wonder  what  the  record 
would  be  like  if  anyone  in  this  wide  world  of 
[>urH.  pOHKctiKcd  of  the  eacoethes  scribendi,  bunted  up 
all  the  failureB  of  gas,  or  the  accidents  caused  directly 
and  indirectly  by  its  use.  Friends,  don't  be  violent ; 
don't  rush  bo  easily  to  stone  throwing — you  live  in 
the  most  fragile  of  glass  houses.  Holes  are  easily 
made  and  easily  mended,  but  a  hailstorm  is  sufficioDt 
to  shatter  the  house.  Men  and  papers  are  most 
irresistibly  funny  in  their  weathercock  actiou.  To- 
day they  feel  that  the  insidious  foe  is  really  creeping 
along,  and  they  faave  to  count  with  it  iu  their  buBi> 
uoss  affairs.  But  oven  these  woatberoocks  and 
barometers  are  not  perfect :  they  all  indicate  some* 
tiling,  but  not  the  same  thing.  That  don't  matter, 
however ;  the  mere  indication  is  sufficient  to  show 
the  spirit  is  mo-ving  them.  So  when  we  find  Mr. 
Livesey  saying  one  thing,  and  his  loving  friend  the 
Gas  and  Water  Jiemew  and  Journal  of  EUcirk 
Lighting  saying  just  tho  opposite,  we  only  conclude 
that  something  is  causing  unrest  to  both  parties. 
Their  views  may  be  placed  in  juxtaposition.  Re- 
member, Mr.  Livesey  supports  oneschool  of  gasmen, 
the  Journal  supports  an  opposition  school,  hence. 
perhaps,  the  blunt  repudiation  given.  Mr.  Idvesey 
first: 

"  The  promoters  of  electric  lighting  say  that  tho 
numerous  failures  hitherto  have  been  caused  by  on- 
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qaaliGed  persoiig  being  employed  to  do  the  work. 
TATiether  this  be  true  or  not,  it  is  not  necessary  to 
enquire  now  ;  hut  is  it  quite  certain  that  every  gas 
manager,  however  well  qualiBed  he  may  be  for  hie 
own  occupatiou, IB  uccessarilyqiialiBed  for  supplying 
electrio  light  i"  Would  the  public  be  more  likely  to 
subscribe  to  electric  lighting  midertakings  if  they 
knew  that  th«  uiantigers  of  gas  works  wore  to  take 
charge  of  them,  than  they  would  be  if  they  knew  that 
the  undertakings  were  to  he  placed  under  separate 
mauogements  ?  Would  it  not  rather  deter  persona 
£rom  sabscribin^  than  otherwise?  The  bcKt  and 
most  effectual  opposition  that  gas  companies  cau 
offer  to  el&ctric  lighting  compaiiieK  is  to  look  closely 
to  their  own  undertakings,  and  to  keep  down  the 
price  to  the  lowest  possible  rate  consistently  with 
the  authorised  dividend.  Gas  can  bo  made  in  large 
undertakings  at  from  2s.  to  2s.  Gd.  per  1,000  cubic 
feet,  and  then  there  are  the  products  in  addition.  Let 
the  electric  light  companies  and  the  public  know  this, 
that  they  may  see  what  they  have  to  compete  with  ; 
and  they  will  not  be  disposed  to  risk  thuir  funds  in 
auch  questionable  midertakiugs.  If  the  electric 
light  companies  can  do  better  than  this,  they  will 
win  the  day  ;  hat  the  prospect  of  doing  ao  at  present 
is  not  such  as  to  cause  any  alarm  to  the  owners  of 
property  in  gas  undertakings.  It  is  often  said  that 
electric  companies  must  succeed,  because  the 
electricity  costs  them  nothing ;  but  the  same 
thing  may  be  said  of  water,  and  yet  water 
companies  ore  never  so  proRporous  as  gas 
oompauics.  Under  the  Electric  Lighting  Act  of 
1882  it  was  provided  that,  at  the  end  of  twenty-one 
years,  the  local  authority  might  step  in  and  purchase 
the  undertakings  compulaorily,  if  they  saw  fit.  This 
was  undoubtedly  a  very  unjust  provision ;  but  the 
promoters  had  only  themselvos  to  thank  for  it.  They 
profeflscd  to  be  able  to  do  such  marvellous  things, 
and  to  '  wipe  out '  gas  companies  in  such  a  very  short 
time,  that  the  authorities  hecnme  alarmed  lest  the 
electric  lighting  should  become  a  more  troublesome 
monopoly  thou  gas;  and  they  consequently  inserted 
this  provision  for  thtt  protection  of  the  public.  But 
as  year  after  year  passed,  and  one  trial  after  another 
f&iled,  and  nothing  was  done  permanently,  the  pro- 
moters, to  account  for  their  want  of  success,  said 
the  provision  authorising  the  purchase  after  a  period 
of  tweuty-onc  years  deterred  the  public  &om  sub- 
scribing to  such  undertakings  ;  and  that  if  the  pro- 
vision were  repealed  there  was  reason  to  believe  that 
the  public  would  fiubscribe  freely,  In  consequence 
of  that  an  Act  was  passed  last  session  (1888),  where- 
by the  twenty-one  years  were  extended  to  forty-two. 
The  promoters  are,  therefore,  now  striving  to  make 
good  their  assertions  about  the  public  subscribing 
fireely.  Tht:  public,  however,  have  a  better  know- 
ledge of  what  cau  be  done  with  electric  lighting  in 
Um'J  lliau   tlje^  liud   in  188*2,  and  they  have  some 


knowledge  of  the  means  by  which  those  fabulous 
profits  (if  they  cau  be  called  profits)  were  raised  in 
1882,  and  know  also  that  there  is  no  chance  of  re- 
peating them  now.  Ga<s  companies  need  not,  there- 
fore, have  any  at].\icty  about  the  result." 

Thanks,  Mr.  Livcsey.  we  know  your  opinion. 
Poor  misguided  electrical  engineer,  put  up  the 
shutters.  Stop,  let  us  hear  what  tlie  Gas  Journal 
says  ;  "  Mi.  Wm.  Livesey  has  had  much  esperience 
in  I'arliameutary  matters,  &tid,  like  a  true  bom  '  gas- 
man,' he  hates  and  detests  the  electric  light, 
considers  it  a  rival,  and  says  that  Parliament  will 
not  look  with  favour  upon  the  application  of  gas 
companies  for  an  extension  of  powers.  We  say,  tr>'  I 
The  '  interests  '  are  Jiot  diametriciilly  opposed.  The 
supplier  of  gas  is  the  person  to  supply  the  electrio 
liglil,  and  if  corporations  owning  gati  worka  can  do 
it,  why  not  gas  companies  ?  Of  course  '  it  will  have 
to  be  done  by  a  separate  capital,'  and  be  subject  to 
stringent  regulations,  to  prevent  the  profits  of  gas 
lighting  being  applied  to  making  up  the  losses  on 
electric  lighting.  But  why  should  there  be  losses? 
We  grant  that  If  any  company  attempts  to  supply 
the  electric  light  at  the  same  price,  light  for  light,  as 
gas,  enormous  losses  would  he  made  ;  but  why  will 
gas  people  keep  on  at  the  silly  argument  that  gas  is 
choai>er  than  electric  light?  One  man  will  be 
contented  to  wear  a  pair  of  Miles'  celebrated  168. 
trousers,  whil-sl  another  will  always  pay  '24s.  It  is 
just  the  same  with  Ugliting,  and  there  is  no  need  for 
any  company,  gaa  or  electric  light,  to  charge  a  price 
that  doeK  not  rifturn  a  profit.  As  u  proof.  For  how 
luany  years  have  the  Gas  Light  and  Coke  Company 
Nupplied  two  qualities  of  gas — coal  and  caimel !  Did 
anyone  ever  bear  the  man  who  preferred  cannol 
gas  say  be  ought  to  have  it  at  the  price  of  coal 
gas?  The  argument  is  ridiculous ;  it  will  be  many 
years  before  the  electric  hgbt  can  be  sold  at  as  cheap 
a  rate  as  gas,  but  the  public  will  have  it  notwith- 
standing. .  .  .  Let  every  gas  manager  lake  the 
advice  given  hy  the  President  of  thuGas  Institute,  Mr. 
George  Gaructt,  M.I.C.E.,  and  later  by  the  Presi- 
dent of  the  North  British  Association  of  Gas 
Managers,  Mr.  G.  It.  Uislop,  uud  make  bimsulf 
master  of  electrical  science,  and  be  ready  when  the 
time  comes.  We  could  look  over  the  arguments  of 
Mr.  W.  Livesey  had  they  come  from  him  as  an  in- 
dividual, but  when  thoy  are  put  forward  to  the 
world  at  large  in  a  journal  which  is  held  in  good 
repute,  and  has,  presumably,  a  circulation  amongst 
men  of  '  brains,'  as  coming  ofhcially  from  the  '  Gas 
Companies'  Association.*  we  consider  the  argoments 
deserve  the  remarks  we  have  mode  upon  them. 
Just  one  more  word.  Mr.  Livesey  says,  'Gas 
companies  need  not,  therefore,  have  any  anxiety 
about  the  result.'  We  protest  that  they  need,  and 
the  comparisons  given  during  th<j  last  few  weeks  of 
the  working  uf  several  gas  companies  prove  our 


vords.  The  foUing  off  iu  saIo  of  gas,  and  decrease 
iti  revenue  is,  unfortiLuately.  kept  back  froiu  aharu- 
holders,  first  by  directore,  and  secondly  by  the 
absurd  statements  which  appear  in  the  Journal  of 
Gas  Lighting,  emanating  from  an  editing  coiumittee 
who  are,  at  the  very  least,  ten  years  behind  the 
times." 

The  Gas  Journal  baa  the  courage  of  its  opinions, 
and  whenever  they  are  towards  the  success  of  the 
electric  light,  the  Journal  increases  its  electrical 
matter  till  occasionally  it  ia  almost  as  wholly  cou- 
ceniud  with  electricity  as  we  arc  ourBclToH ;  or  is  it 
that  whatever  the  Journal  of  Gas  Lighting  snys  is 
denied  by  the  ^tw  Jouriuii?  Perhaps  that  is  really 
the  co&e,  and  the  letter  has  no  opinion  of  its  own.  Well, 
the  two  weathercocks  or  barometers  always  move  at 
the  same  time,  even  if  it  be  in  opposite  directionK, 
Headers  will  probably  say  there  is  no  moral  to  this 
article.  Probably  they  are  right,  but  we  can't  always 
stick  the  moral  tu  the  fable,  and  in  lieu  of  doiiif; 
this,  we  will  pick  one  other  bono  with  the  Journal 
c/Oa*  Lighting.  That  righteous  paper  is  scandaliHed 
at  i\u:  way  in  which  electric  light  mains  arc  laid  in 
the  Htrand.     It  says  : 

"The  slowness  of  electricianK  maybe  explained, 
as  some  obHervem  have  it,  that  they  are  not  siire  of 
their  own  plans,  but  have  to  learn  as  they  go  on. 
Or  it  may  simply  be  that  they  are  unused  t^  this 
class  of  work,  and  fail  to  reahsc  the  requirements  of 
main-laying  iu  the  heart  of  a  crowded  city.  The 
worst  of  it  is  that  the  shopkeeiM'rs  have  no  guaranlvp 
that  the  first  nuisance  will  \n>.  the  worst  or  the  lant. 
These  electrical  mams  ore  a  great  t:xperiment ;  and 
nobody  knows  how  much  trouble  there  uiuy  liu  with 
them  on  occuimt  of  Icukogu.  Thus,  the  Strand 
tradespeople  have  something  lo  look  forwani  to 
which  may  teach  them  when  it  cunies  that  the 
putting  of  electric  light  wires  undergromid  is  not  an 
unmixed  btaicfit." 

Now,  (u>  a  iiiattur  of  fact,  most  uf  tlie  diDiculticn 
to  electric  light  engineers  in  the  laying  of  mains  are 
causeit  by  thi;  gao  coinpatiieH,  who  have  laid  pipes 
ander  the  streets,  and  where  tbeK  pipes  have  been 
discarded  have  not  lakim  them  up,  but  laid  larger 
pipes  in  parallel  lines,  hluckitig  up  the  greater  part 
of  the  street.  What  right  have  gas  couipiinies  lo 
occupy  half  the  strt^-t  with  dciul  \n\x»,  and  then  Ui 
attack  other  people  because  the  troubles  arUing 
from  such  pijras  have  1«  be  overcome  V  Why  did 
they  not  take  up  thono  pipes  when  they  laid  others 
alongside  and  had  the  pipos  uncovered  ?  Then. 
again,  aci  to  Icukagc.  It  is  worthy  of  .1%  filoper'x 
lunatic  contribntor.  Why.  of  all  the  disgusting, 
diabolical  stiuk.i,  commend  us  to  Ihn  soil  around  gas 
pipes  saturated  by  leakage  from  those  pipes.  If  the 
flxistiDg  eloetrical  engineer  cauuot  lay  maiutt  that 
will  give  a  Car  less  twrcontagc  of  looa  by  leakage 
than  gas  mains,  be  ought  to  be  annihllaied. 


JULIAN'S   ELECTRIC  ALARM   GAUGE. 


ilia*" 


Thin  steam-gauge  is  so  conatmeted  that  an  ularin  i>  gi 
when  the  jireMure  of  steam  in  n  boiler  excccdE  certain 
dGterniiniKl  limits.  There  it  a  slot  in  the  dial  (vide 
tratioTi)  in  which  n  movable  aiid  deUiehahIc  stud  worka 
This  sliiil  cuti  be  set  to  any  doeired  proasure,  and  ti  con- 
nected by  a.  wire  to  one  pole  of  a  battery.  The  index  hand, 
which  ia  connected  to  the  ether  pole,  htm  a  jtlntinum  «rtre 
titled  lo  it,  80  that  wben  it  ntakes  contact  u-ith  lh<!  stud  a.t 
the  predetermined  pressure  the  circuit  in  completed,  uiid  a 
bell  mug.  Gftssiiers  dry  batteiy  is  used,  atwl  the  bell  ii 
fastened  te  the  battery-))Ox,  the  connections  being  easily 
made.  The  nej^aiive  wire  from  battery  to  K^i^Re  ts 
coloured  green,  and  the  positive  one  white,  so  that 
no  mistake  can  easily  arise  in  connecting  up,  and  the 
cotincctions  can  Iw  t-eadily  made  by  inexiioneacwl  uersont- 
We  iiiidoreuiid  ih^t  it  1i:u  lieen  thought  well  of  by  «>Die 
nf  the  principal  nhip  uwnen  after  having  boon  tested  It 
i»  obviuus  that  when  used  tni  )>oard  sbi|),  more  than  on« 
l>cll  can  be  vunnuclbd  with  ihc  gniigo,  no  thiit  aUrmt  can 
bu  given  inthecaptiunK.  ungiiieot'S,  Hnd  ■itherotBcers'cibins 
if  iioccMary.  The  g^ujito  might  iiUo  prove  tiaeful  in 
vl>»-t.i'i(!  li|;hLiii;;  slalions  on  land,  or,  indoml,  unywhens 
where  aUnim  ixiwer  is  n«ei).  lly  means  of  a  jieciduir 
arrsiigoment  of  electromagnets,  n  slight  piill,  sueh  as  maM 
be  given  by  a  small  buttery,  can  bo  made  te  operate  a 
whistle.  The  aUnn  can,  of  counte,  be  atuichod  to  ontinary 
Htcam  gauge*. 


It  ha«  been  [Bitented  hy 
stoke. 


Ml-.   Arthur  -lulian,  of  llasii 


MACHINE  DRIVING  BY  BLECTRICITY. 


We  havo  revived  h  vcrj-  well  wi-itUjn  (MRipklct,  tuWy 
and  beauiifully  illiiBtrateJ,  uixhi  "Machine  l>riritig  by 
Electricity,"  frooi  tbe  Unileil  Klectrical  Engineering  (Jon- 

tnny  {Miieeiii.  Miuivilie  and  Miulgen,  director*),  of  3, 
Viiicc'a  ttuuisiuiiM,  W»stmiiiat«r.  '11m  viut  eeojtd  that 
electrical  IninuniMiiiii  uf  |H>wei'  w  tu  pUy  ia  the 
urgaiiiaation  of  civiliM))!  life  during  Ihu  oMiung  ytui-a 
<an  only  reccivv  isutlicient  MtuttCton  tU  the  iireaent  moine>*t 
by  thecoiulAnl  |irK<H<n-c  U|iun  the  n<itk«  nt  thoea  vbo  ara 
Ml  i-nmm.ind  of  tlie  '"  ■"''Uiwaftnt  and  the  exteiution  ni 
Bianiif.ictnrin;;  ittii<>eniit  that  vast  ai^ny  of  active  aixj 
ni(«i  prising  iiirii  whib  oitn  ineoU  lit  Mich  piscw  aa  Um 
Hi-»ilf<>rd,  l,eaiU,  .and  M:tiiclitMt«r  WtwJ  ut  Sttick  Kxchanoas, 
wh-i  ore  iiU-ayii  on  ihu  alert  tu  apply  th«!  hen  mochaaical 
mciuis  *t  ihoir  dispead  to  the  cn«a|RH)itig  i>l  EaglaiwIV 
prod  acta. 

One  of  the  meciiu  ol  introdncing  this  is,  »(  oosini^ 
through  exhibition*  of  iiiiMrliinvry  in  motion,  'T  itt  eamplt 
insUlIalions,  whom  moton  ut  wtirk  c»n  be  seen,  anil  IG  {a 
due  to  say  thai  much  gre^iLer  dev«lufimont  of  the  3i>|>liea> 
tion  of  fll(9L-lric  mulura  wuuki  be  brvin;^ht  ah  Hit  it  theni 
weru  (Ml  cshibttioii  in  Uthdon  n  working  •'jiecinoit  of  tbasa 
motun  iMrmuuonily  oa  view.driving a priiitin;: iiroii,  a kKMn, 


or  a  goM  extractor,  in  tho  way  that  has  boon  iIoiib  to  [Kipu- 
UrisB  thi!  gaB- engine.  Itut,  after  this,  the  heitt  wiLy  of 
bringing  forward  the  (lucstion  is  to  give  cood  pnwtical 
inforoiAUuii,   plentifully   giiriiiEliBcI   witb    aolE'Oxpkiia.tory 


tnachitiOB  as  we  bavo  enumerated  ;  tbat  it  roquiraa  little 
attentiQii,  and  can  Iw  brought  to  the  work  instead  of  the  work 
being  brought  to  it.  Ail  theiia  are  woll  inBisteil  npon  in 
the   {lami'hTot   in    <[nu:TtionH  iiluEtniiiixis    are    given,  two 


Klfectro-Hot-ir,  type  A. 


tlliuitrttbioiiA,  such  us  itni)0iu'8  in  the  puiQ|ihlot  now  iuBiicd 
by  the  United  Elwtriciu  Krigincerinj;  f'(im]iiiiiy. 

The  gre:/it  [wint  ih  to  uhou'  ttmt.  iCtLitr^y  now  running  to 


of  whioh  we  rcjiroducc,  showing  tho  machines  and 
their  iipjilication.  and  eketchos  are  giren  to  siig^^est 
tho    empluyniunt    in     many     [«rticuUr    ttude*,    iiotice- 


ElMlto-Uotor  DrivlD'-  V^u, 


wast4;  call  !«  mili»e();:  that  it  t»n  be  run  in  and  viit, 
overhead,  anil  round  comers ;  thiit  it  can  Ik:  lin»u;^ht 
lUiy  ordiniiry  or  even  extraordinary  difttancn ;  tbrit  ii 
Uitle  enj^ine  110  bigger  than  a  coul-scuttlo  oiii  Jrivu  aiiuh 


My  that  ol  CMiliuintng,  in  al'i  the  braiNhea  of 
hunting  iiiid  cntlin^  lUideTKround,  Utljihering  aboro 
•p-uiiiij,  and  puniiiing  tho  water  from  the  mbiM.  A  ona- 
buru)  mutQr,  Jt  it  mentioned,  weighs   tSOlb.,  and  a  fin- 


mtn 

■Vrri, 


faorte  4501b.,  and  these  figures  givo  Kome  (lixliiict  iiJqil  to 
rwders  to  whom  thi«  u  aenl  of  what  they  may  oxpoct. 
.Allusion  is  partjcu1:irly  m\de  (Jt  use  in  sliipyardn,  a.na  for 
travelling  cranBs,  while  of  cuur'&o  iiieislanoe  is  given  to 
traction.  The  jjamijhlet  eiiOs  with  a  long  and  «ug- 
fjtative  liat  of  the  trailcs  to  which  we  may  apply  the 
inutor ;  and  now  Lh:it  electric  t.-eiitrik.l  distributing  Htations 
nhape  well  to  become  general,  the  publication  caitnnt  fail 
to  interest  ntatinfiicturvi's,  hotel-keepeni.  wnrohousonacn, 
■rid  tradesinun  ;ilike.  We  must  give  great  praite  to  tha 
way  ill  which  the  criturprii^e  has  l«en  ontci'od  into,  and  ail 
we  can  do,  in  the  furthenince  of  the  whole  electrical  vngi- 
neering  profession,  in  to  hope  that  thntia  cll'oru  for 
the  ejcteneiori  of  tlie  omploymont  of  electric  mot-ii-H  due 
to  the  cnorg)'  of  (his  comiKiny,  may  bo  crowned  with 
the  great-est  practical  iintl  financial  success.  Naturally  tht 
ooiupatiy  insist  somewhat  u|»ori  B|)ecia1  typott  of  niotoni,  in 
their  case  the  Stattw  iDOtor,  illustritwl  aWvo.  The 
com{iany  have  for  some  time  had  working  bnslticsa  arrdiigo^ 
ments  for  thene  dynamos,  and  the  gwfi  mechanicAl  points 
of  the  mnehino  are  vol]  shown  in  the  ilUistnlion. 


NEW  YORK  NOTES. 


(PROM  OUK  SPKCIAL   L-OKRKSPONDKNT.) 

T^  Conrtnlion  of  BdUen  Omipaniet. 

Tht  Cmifolu/iilftl  ('vrrt/xinp  nmo  Rtatiy  t«  "Oo  Ahtmi" 

J/r.  KnrntUy  iro.  the  ifrating  of  Corutttelors. 

Other  Pa)\rrt. 

Amerita  ttin  evUuillif  Zau-h  Sointthiiuj  from  Jiuritpe. 

Pani<  oil  n«  KJrctri<  0»r, 

"  Sl^fracaii'fa  "  Apaitti 

IFirtt  and  Palrt  cxmiititf  Dinm,  Suhmtyt  gnimj  Up. 

A  Jury  of  "  Krpola," 

Ah  Einfric  Ihilnia^  Carriage  Winner, 

New  York,  Jugiat  28,  iHSiK 

Following  the  National  Klectric  Lii^ht  Association,  the 
'Aatwciation  of  Edison  111  urn  in  siting  Coinpuniea  celebrateil 
their  tenth  semianniud  convention  at  Ningam  FalU  laat 
week.  Some  forty  odd  I'Vproeentulives  of  Kdi^un  cum 
pauios  scntt«reiJ  all  over  tht*  country  atterjilud  the 
ooiivontioii,  iinil  six  ycasiona  wero  held.  The  pioueedin^R 
are  not  made  public,  except  to  a  limiltNl  extenL 

At  the  lirst  session,  Messi-s.  K  H.  Juhnsuri  and  tl.  H. 
Hurrick,  of  the  Ellison  Geiieml  Eleulrif  Cora|Miuy,  ex- 
pounded npnn  the  reoaons  foe  tlie  recent  consultdutiou  of 
the  K<liflnn  inteitidti^,  and  »talud  that  the  parent  bdieon 
Company  is  now  in  ihu  saniu  position  ihut  some  of  its 
competitors  hnve  enjoyed  for  nome  lime  ]>a8t  — namely, 
that  it  18  ready  to  enLer  the  tield  ti^i  con)|wte  for  huainoiiH 
U]x>n  a  comnierciHl  tiaiiiH  with  the  aincws  of  war  behind  it 

Scvorul  of  the  |kiim)Ix  read  wore  of  purely  l-^IUoiiiHii 
interest,  but  that  of  Mr.  A.  E.  Kennolly,  on  "llie  tloatine 
of  ('omluctorK  liy  Elor.trir.  furronU,"  duuhtlcas  contains 
information  which  wnuld  he  valuable  to  all  electric  liuht 
ongineerii  The  ]mjN)r  was  noi  rciui,  but  "filed  for  acMoii 
by  the  company."  Tho  pa[Kir  wis  voiy  lcii;^thy,  and  con 
tained  immurous  diagrains,  curves,  and  tables,  atn)  it  tii 
conaidereil  a  valuuhle  addition  to  the  company 'a  technical 
UccnLturo.  For  the  preparutii>ii  of  the  p»pvr,  numerous 
(.■xfierimoiilft  wore  conducted  at  the  Qi-an^o  Uabora- 
tory.  These  experimonts  were  ilivided  into  ihree  parts; 
I.  The  heating  of  copiver  wires,  both  bare  and  inauUted, 
oiiciseil  in  wooden  moulding  to  repi'oaerit  house  wiren.  2. 
The  h(^-atjiig  of  cupiier  wires,  both  bare  and  insulated,  sim- 
|}e[Lded  on  jjoIcs  in  tha  upuTi  air  to  represent  overhead  wires. 
3.  The  heating  of  c»p|>or  wires  and  strips  iius]>cnded  acroaa 
a  room  to  represent  the  coriductoi-jt  in  an  electric  light 
station,  and  .iIm)  to  form  a  connecting  linkbctweou  tliatwo 
[>revious  conditions. 

Other  )>aper»  of  gonoPAl  intoreet  were  on  "  The  Maximum 
Kfficiency  of  Incjindescent  Ijami>s  for  Central  Station 
Work,"  "High  Potential*  ui  an  Adjunct,"  and  "Tho 
Slotor  Que«tioB." 

American  lAnners  are  beginning  to  take  an  interest  in 
the  nfiwly-develojjed  industry  of  tanning  by  electricity. 
When  it  wan  first  rejKirted  from  JCurojK)  thai  leather  waa 
being  tunned  by  oloutricity,  and  the  [iroceas  thereby  con- 


cluded i  ri  abunt  24  hours,  Amerijuu  tain  mi  %  ivfjuided  tlio  aUte- 
mont  as  a  newfipipor  i;onsatton,  and  looked  upon  tlie  |>rooe8i 
ttsasortof  transatlantic  otTset  tn  our  electric  sugar  roKmng. 
Now,  however,  that  they  are  convinced  ihut  tanning  by 
electricity  is  an  assured  fact,  they  view  the  mattflr  in  a 
dllfereiil  light,  and  one  of  tho  largest  leather  dealers  here 
hax  i-ecently  decided  on  a  trip  to  Kuroite  to  Icam  somclhinK 
more  of  this  Mo*l  rovidution  which  electricity  has  worked 
in  eatabliehod  industries, 

One  night  eurly  this  week  ati  accident  hupiMned  to  one 
of  the  cars  on  tho  new  electric  tramway  at  Ncwjxirt,  to 
which  I  referred  in  a  previous  latter.  A  man  jumped  from 
the  car  while  it  wait  running  about  eight  mites  an  hour  after 
ju3t  descending  a  hill.  A  cry  was  raised  that  a  man  was 
off,  and  the  conductor  put  on  ibe  bnikes  ^nd  reversed  the 
motor.  The  headway  of  the  canicting  against  the  reversed 
motor  bad  the  effuct  of  wrockirij^  the  briuiheB,  a  sbort 
circuit  Was  produced,  and  tho  commutator  bnrst,  fragmeats 
being  thrown  up  into  the  car  through  a  trap  used  fur  oiling. 
A  panic  ensueil  among  the  passengers,  and  ei;tfat  jumjMM 
off,  while  twelve  more  sensibly  retained  their  tu^tta  until 
the  cjir  was  brought  to  a  iit;LndRtill  n  short  distance  further 
on.  Soliody  w:ia  seriously  damaged  except  the  origlnaUtr 
of  the  [tanic,  but  the  awidont  (^iva*  the  wealthy  pleasure- 
seekers  who  opposed  the  building  of  the  road  a  caa]ic«  to 
say  "  1  told  you  so." 

The  uxcitenivni.  over  "electrocution"  baa  disappeared 
since  the  lormituition  of  tho  enquiry,  and  tie  referee's 
decision  has  not  yet  been  made  known.  Tho  young  men 
who  writo  nj»  pangiuphs  for  the  ilaily  press,  however, 
occasi'in.illy  dovoto  their  energies  to  raking  up  the  matter 
attain  and  unearthing  pboeos  vf  the  question  "unknown  to 
tJie  general  public."  l-ast  week  the  ffrrahl  published  an 
article  stutiiig  that  the  general  impression  iu  "electrical 
circles  "  was  that  Mr.  (Jucbran,  tliecouiiBdl  who  worried  Mr. 
Harold  P.  Brown  to  such  an  extent,  and  pulled  the  exjierts 
to  pieces  generally,  although  -Tcting  osLensibly  for  Kummler, 
the  condemned  criminal,  was  really  retained  in  the 
U'cstiiighoufic  iuturost.  Another  daily  criticises  Mr. 
Itrown's  ]iurchase  of  Westtrighousii  dynatnoti  with  which  to 
poiforni  the  execition,  and  .itates  that  as  ho  is  inimical  to 
thit  W  citing  house  system  he  hupets  to  disctuilit  it  iu  the 
piiblii:  mind  by  such  u  use. 

I  he  wires  are  coming  down,  and  the  suhivnys  are  going 
up.  Tho  work  of  removing  the  wiroe  and  {loles  from  Lower 
Broadwny  progreusos  rapidly.  All  ihu  witct  which  are 
being  taken  down  are  dead  wires  of  the  Wosteni  Union 
C'ympauy,  underground  aubstitutes  having  already  been 
placed  in  the  new  subways.  It  is  estii&ateo  that  there  are 
over  seven  miles  ol  wire  between  every  two  poles  on  each 
side  of  Broadway,  3u  it  will  be  seen  that  their  removal  is 
no  insigiiihuiiLl  job.  Wire-a  a^(^  also  l)oing  pulled  down 
along  the  main  streelA  of  Brooklyn,  The  impi-ovemcnt  in 
the  aspect  uf  the  sireuts  with  the  di^p|)eanuice  of  the 
wirss  and  poles  in  very  marked,  und  the  occiii>ant«of  offieOB 
in  the  u|>[ior  tbiora  "f  Broadway  aay  that  they  are  greatly 
bi'nftitctl  by  inereised  light  and  fresh  air,  the  free  pusaga 
of  which  was  formerly  obsti-uctod  by  the  nuiss  of  wires  in 
front  of  their  windows.  Tho  suliways  etill  continue  to  give 
trouble.  Tiast  Saturday  one  exi>lodcd  in  tte  npiwr  pu-t  of 
Bifuulway.  The  loud  report  caused  oonsiderable  exoite- 
ment,  but  very  little  dam£ig<;  WMft  done.  This  istbo  >ecvn4 
oxploaiun  within  tho  last  few  weeks,  tho  scene  of  tho  pro- 
viouH  one  bein;^  only  a  short  dist:uice  from  that  uf  the  latest 
disturbance. 

An  inquest  vi;ut  held  a  few  days  ago  back  in  the  cue  of 
Etlnatil  Qninn,  a  foreman  of  ibu  Brush  Company,  whuwas 
killed  last  Jnne  by  a  shock  at  thu  Brush  central  sUition  in 
New  York  The  coruner's  juiy  w^is  Largely  made  up  of  elec- 
tricid  "experts"  (a  term  very  loowjly  applied  here),  and  aflor 
an  hour's  debate  a  mnjority  of  tliuin  ilecided  to  censnre  th« 
company.  The  censiuo  was  because  the  company  did  not 
replace  a  switchboanl  that  wis  nut  ol  order.  The  minority 
refused  to  censure,  but  recommended  that  in  future  electric 
lighting  i!omp.inie«  bo  rotnirod  to  provide  lUinlicate  switch- 
boards, itid  to  compel  all  ernpluy^i  while  engagotl  in 
manipuUcing  wires  to  use  rubber  gloves,  such  as  outside 
linoTiieri  w,-ar.  The  eonsnre  of  tho  majority  Beeiiis  some- 
what iinju't  towaixis  the  coiu|>any,  as  it  w.ia  reportetl  whtjti 
the  accident    happunctl  that  a  dls[)iil«  hud  arisen  ue  to 
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whether  a  certain  -wire  in  the  station  was  a  '*live"  or  a 
•'  dead  "  one.  Qiiinn  declarci  that  it  was  "  dead,"  and 
toproTe  tliis,  he  aeized  an  uarlh  u-ire.  and  aaconiling  u 
laiider,  grasped  the  end  of  tliu  vim  in  disjiute.  It  turned 
out  to  1hi  very  much  "alive"  and  kilBod  him,  but  the 
reautt  would  have  l>eeii  the  same  if  be  had  been  provided 
with  ruhber  gloves,  us  he  would  huvc  had  to  take  them  of! 
in  order  to  miike  such  a  rislcy  experiuoiit.  Moreover,  to 
"  compel '  an  Araencan  workman  to  adope  pre«iutioM  of 
an^  sort  is  no  such  easy  matter. 

Alt  inuenioiiB  vlsctric  hunter,  iiivmiled  \ty  Dr.  T.cigh 
Burton,  is  just  now  being  introduced  by  the  Hnitnn 
Klectric  Company,  oi  Richmond,  Vii,,  lor  warminj;  railway 
carriages,  apartments,  etc.  Tho  heritor  coiiftiHU  of  coiU  of 
resistance  wire  embedded  in  dry,  puwdevcd  c\a,y, 
the  whole  endowed  in  a  cast-iron  case  provided  with 
knobs  to  increase  the  radiatinj^  surface,  {'urront 
is  supptieil  to  the  htsnters  iit  a  pressure  of  80  volts, 
and  each  beater  takes  about  '2h  amporas  of  current,  the 
rcaiatance  of  the  coils  beinx  X^  olinis.  It  haB  been  found 
by  oxperimcnL  that  such  a  current  raiseit  the  temjierature 
of  a  heater  about  ^OOdcg.  F.  For  railway  c^rriIlf^e  warm- 
ing it  is  iiropoaed  to  place  the  heaters  undor  the  soata  of 
the  carriiiues,  the  necessary  cuiTent  to  be  supplit'd  by 
dynamos  drivcti  from  tho  axles  of  tho  cinches.  These 
beaters,  oiico  con!<tructed  anrl  inauillod,  luc  vxpoctvd  to  be 
IwrmaBent  fixturat.  rcrpiirmg  no  further  attonliou.  The 
moderate  rise  of  tem|)eraturc  proiluced  preoludeaall  dun^^r 
of  fire,  and  it  is  ini|»oBaiblo  lor  the  resistance  wires  to  be 
iMirned  unWi  the  suiTomiding  clay  is  raised  to  the  burning 
tempemture  of  the  witcs- 


THE   HEATING   OF    CONDUCTORS   BY   ELECTRIC 
CURRENTS.* 


Mr  Keiiiielly  HUited,  in  presenting'  his  pa|>er  to  the 
MBOciation  :  "  N'ot  very  long  ag^o  ihc  Edison  mrcnt  cotn- 
nuiy  deeired  to  know  more  fully  than  it  had  the  means  of 
knowing  at  that  tinm  the  exact  conditions  of  safety  as 
regards  the  Ciiiryirig  capacity  ul  condiictorit  iiAed  in  electric 

tliKbiworkniidthe  trananiiHsion  of  oloctriual  ouort^iy  for  power 
purposes.  The  subject  won  first  Mij^gostctl  s[)i;cilicaily  to 
the  Standardising  Hurwin  by  Oiptiiin  William  Bro|jby,  of 
the  New  Enj^laud  Insurunce  Exchange,  who  pointed  out 
certain  iuHCcuraries  and  omisaiono  in  tho  cxietiiij;  tablus 
used  by  iho  variotiH  electric  comjuniea  in  wiring  buildings 
and  forming  the  foaiidatitm  of  the  nites  of  the  excharij^e 
under  which  these  conipaiiios  arc  operating. 

*■  It  is,  of  ooui-se,  a  very  ini|>orLant  subject,  and  when  the 
iiiAuraiice  people  applied  to  the  Kdison  Kleclric  Light  Com- 
juny  for  information,  it  was  unable  to  give  full  and  com- 
plete details  of  what  Hizes  of  wire  should  be  couaidored 
jwrfectlf  safe  for  »ny  given  current  under  any  given  con- 
ditions in  Uoiwcbold  work.  'rherou|>on  the  Li^ht  Coni- 
puny  hai!  cairte*!  nut  at  Mr.  Kdiaoira  lubumttiry  lit  Qninj;o 
a  Renos  of  experimcntn  which  have  resulted  in  putting  tbe 
company  in  |>osse«6ion  of  more  full  iuformation  U[ion  this 
and  kindred  i»ointa  than  is  to  be  found  anywhere  else  in 
the  elecUical  world  at  this  moment. 

"  In  these  6xi>oni)ients  we  adopted  tho  course  of  putting 
21  wires  of  different  sisos  in  actuivl  panelling.  Variotw 
currents  were  then  sent  through  those  wires,  the  highest 
being  300  am|>ores,  which  was  coiisidoro'l  a  maximum  for 
)i;ciicrid  interior  wwrk.  Observations  were  made  sub  to  the 
tempemture  re<^ulting  from  thei^e  various  currents.  The 
highest  tempei'^iinre  reacbiid  w;u  lOOdeg.  C.  or  about 
laOdeg.  F.  above  that  nf  tho  «uiT0unding  air  of  tho  room. 
ThiB  was  reached  by  No.  20  ]i.W.(l.  wire  with  nine 
ampereB.  As  tho  uires  grew  bi^^^cr  and  bigger  the  tcai' 
(XirBtui'C  lowered  oiirrespuridiri^ly  with  the  Ktme  curruiiL 
until  with  the  largest  wire  only  40dog.  U.  was  reached  with 
300  amperes.  By  tuking  these  reeutts  wc  can  lind  what 
temperature  will  bu  reached  by  any  current  on  agivcnsiio 
of  wire  under  ordinary  conditions.  The  im]X)rtanc  quo* 
Lion  orisea  as  to  what  is  considered  a  safe  temperature. 
Yoa  mJ^t  allow  a  wire  in  your  colbir  to  rise  ISOdeg.  F. 

*  AUtnot  of  pspar  fcj  Ur,  A.  E.  Kctmelly.  rotd  at  lh»    RAiaoa 
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above  that  of  the  surrounding  air,  which  might  bo  lOdeg.; 
that  would  be  in  all  ISOdcg.  You  could  not  allow  at  the 
coiling  of  your  |>arIour,  where  there  might  be  an  existing^, 
toni|H.-ntturo  of  lOOdcg.,  IKOdeg.  more  on  top  of  that  with>^H 
out  a  sourne  of  danger."  ^H 

The  fiillowing  arc  a  few  extracts  from  thu  introduction  of 
the  [taper :  Tbe  subject  of  the  dimensions  which  a  con- 
ductor should  poMCRs  for  the  economical  transfer  of  a 
certain  tjuantity  of  electrical  euergy  to  any  given  distknoa 
is  of  paramount  imiiorUnct;  to  the  electrical  engineer, 
.Among  the  leading  jiecnniary  eonaideratjons  involved  — 
namely,  the  price  of  power,  cost  of  the  conductor,  toeether 
with  itfi  matiitctiancu,  and  the  rate  of  interest  and  uepre- 
ciatioii  on  ita  value^factors  which  under  certain  known 
reservations  are  economically  connected  by  Sir  William 
Thomson— the  amount  of  n  cuiTOiib  which  u  conductor 
can  safely  cany  without  overheating  is  not  taken  iuco 
account,  for  the  reason  that  under  existing  prices,  and, 
with  ordinary  cun-ent  strengths,  tbe  strictly  ecoaomical 
conductor  is  of  such  a  crosii'Sectioiial  area  that  its] 
nvcrheuting  can  only  be  due  to  uiiforuseon  and  sccidentiil' 
causes.  There  arc,  however,  in  practice  very  many  ensea 
where  economy  is  nut  the  first  consideration,  or  whoro  the 
bmita  of  economy  have  been  necesuwrily  exceedwl,  as,  for 
example,  the  ordinary  case  of  maintaining  a  constant 
dilVorence  of  potential  over  a  system  of  electric  light  mains 
under  u1l  conditions  of  variation  in  load,  conditions  which 
may  and  often  do  lest  tbe  carrying  cajiacity  of  lutrts  ft 
thb  H}  atoni  to  their  limits,  and  thus  tbe  nccossity  of  know- 
ing the  r.ife  Hiriit  of  load  upon  any  conductor  has  bocomo 
fully  recognised. 

Notwithstanding  the  im|iorUnco  of  the  subject,  our 
gcnenilly  available  knowledge  of  tho  safe  limiUi  of  con- 
(Uiclion  has  hitherto  been  but  scanty.  This  has  been 
partly  due,  no  doubt,  tfi  tho  exceedingly  ra[nil  development 
of  the  science  and  art  of  clcctnotl  transferenco  of  energy, 
and  the  more  jirening  need  for  all  the  activity  of  its 
votaries  in  the  other  more  advanced  directions  ;  also  the 
complication  and  diflicully  which  beset  all  problems  con- 
nected with  the  movement  of  hent  has  no  doubt  bad  its 
shnro  ;  hut  the  facts  are  that  up  to  the  present  time  w« 
have  not  known  n-ith  any  pretension  to  accurucy  what 
degree  of  olevstion  in  temperuluru  would  be  prwllucud  in  a 
condnctAr  by  the  continutsl  |ia84<ige  through  it  of  a  given 
current  strength,  and  as  to  how  that  tem|»oniture  will  vary 
with  tbv  inBiiiuting  coveting  of  the  conductor  or  ita  enriroa-^— 
ments.  ^H 

I'he  oidy  important  contributions  to  tbe  subjcet  seem  ta^^ 
have  been  embodie*!  in  two  wrv  excellent  jupers,  one  resil 
by  Mr.  \V.  H.  I'reece  Iwfore  the  I^iyal  Society  of  Gicut 
Britain,  tii  which  the  current  «irenglh«  required  to  ftise 
wires  of  ditlerenl  raetaU  and  diameters  ii*  ably  determine) 
and  liiscutwed,  and  the  other  road  by  Prof,  ticorgc  Forbes, 
before  tho  Institute  of  Klectriuil  Knginoora,  Lontloii,  ia 
Miircb,  I'^^t,  ill  which  the  subject  is  fully  considered  from 
a  theoretical  point  of  view.  I'rof,  Forbes,  swms,  however, 
to  have  had  little  cxjierimcntal  <lata  at  his  command  at  that 
tiu'K,  only  lifteen  actual  olwervations  being  given  ;  and 
although  the  formula  and  calculations  are  mathematically 
iiniiTipeat'hablc,  tho  results  arc  wide  of  the  mark,  owing  to 
the  fact  that  the  coothcients  of  cooling  uken  by  him  in  the 
aljsenee  of  direct  olMervatioDa  weredetermin«]  under  other 
conditions,  and  were  not  fairly  applicable.  This,  Prof.. 
Poi-Ims  himself  sii^wctod,  but  was  unable  M  remedy. 

The  general  state  of  our  knowledge  up  to  this  time  can.^ 
best  be  reviewed  by  an  examination  of  the  current  rulol] 
and  litatcmente  in  the  latest  tiooks  of  electrical  engineering. 
In  this  year's  e<)ition  uf  Munru  and  Jamieaoni  pocket 
book,  the  only  rule  given  for  electric  lighting  loads  is  for 
shi|i  tiao—^ii:-,  one  mpiaro  millimetre  of  section  for  every 
ampere  and  a  half  i»f  current^  This  is  i>((itiralent  to 
about  'J70  anipei<os  to  the  siiuare  inch,  or  1,315  circular 
mii».  to  tlie  aiu))ere.  That  is  certainly  a  safe  conductor  up 
tu  a  diameter  of  half  an  inch  under  pnctical  cundittons, 
but  it  is  not  by  any  means  an  economical  ruki  lor  wires 
less  than  half  an  inch  in  diameter.  The  British  Board  of 
Trade  nile  requires  2,000  amperes  i^er  square  inch  for  cur 
rente  up  to  10  ampere*,  and  1,000  amperes  p«r  square  incb 
for  currents  above  10  amperes.  To  tbgs  rule  similar 
remarks  apply. 
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To  determine  ihe  ttafcly  Hmita  ui  coiMliictoi's  under  |>rac- 
tical  Crtiitiiljons  hy  iictiul  tml,  :i  aeriiwi  of  exjwriment^  him 
been  made  for  the  EdUon  Electric  Light  Comiwiiiy,  al.  Mr. 
Edison's  laboratory,  Oniiiito,  N.  J.,  and  tho  result*  oMiiiifvI 
not  only  oiwblu  im  to  predict,  with  very  inn  atcni-acy,  the 
carrying  cajiacity  of  any  oi-Hituiry  c(in»lnetor  for  Mn^e 
viriii^  or  ovorhofut  i)i)r)x»es,  but  bfXTe  «Uo  elicitM  Rovenil 
matteiH  iif  iiittrtwl  and  valtio. 

The  exjierimentH  wore  nntni-aUy  divided  Iiit«  three  [larU*. 
to  be  ileBciibiid  sc|>a]-aU!ly  -.  I.  The  huntin^i;  ol  toitpor 
wires,  both  bare  and  insulated,  ericiu^cil  in  wmxioii  utoiild- 
mji;  lo  ropreaent  house  wires.  2.  Tho  hoatinj;^  of  c'lpper 
wires,  iHtih  hare  and  inHutatcl,  aiiH|jeiid*id  on  [Httos  in  Lfie 
o|>eii  uir  to  repreaont  ovorhfiiid  wirt:9.  X  The  heillin^  of 
cop[M!r  wirea  .tnd  Htrii)«  MUHjicndcd  across  u  ruoiii  to  re]>re 
sent  Lh(9  citiiductora  in  an  (jlectnit  lij^lit  &taliun,  and  :iIm)  U> 
lomi  a  connediiij;  link  between  the  two  provious  ct.n<litions. 

The  rnEo  rccouimendvd  by  the  cotnmitttio  of  thu  Tiondnn 
Iiistitiiti'in  of  ElL^cLrical  Kngineern  for  the  pruvoritiun  of  tiro 
mksin  electric  lighting  Mpubliahc<i  last  ywrvras:  "TImt 
ihe  cnndnrttvity  nnd  sectional  aroa  of  any  condnitor  should 
be  80  proportioned  tu  the  worli  ii  h:tA  to  do  that  if  double 
Uie  ciirroiit  propo^cil  is  sent  through  it,  the  temporatiiro  of 
Blich  condiietor  bhall  not  exceed  irnJdvg.  F."  Asanminp,  in 
the  ab«cnce  of  rcuons  to  the  contrary,  that  l\m  nm  is 
the  beijt  to  ailopt,  ant),  Ittking  tho  meiin  l«in|H<nilitrn  oE  the 
air  ill  a  houae  aurronnding  a,  \)ane\  as  T&dog.  F.,  tho  ndc 
demands  that  the  tomiieratnrc  ulevntion  shall  not  e)>'cood 
7'idej;.  V.,  or  4 1  (den.  C.     It  is  thns  the  pro]>OMi«l  of  this 

Ea|»er  to  fix  the  safe  cnrront  as  that  whnao  double  will 
riiit;  tho  tompentture  elevation  to  lOileg.  C. 

The  table  aintended  «howH  that  wliatever  tempemtuie 
b«  i(do|ited  AS  trio  itufuty  limit,  Ihtt  principto  of  fixing  tho 
diameters  of  conductors  by  Hllowiiig  a  certain  iinnitfcr  of 
Bai|>rr(!H  to  the  sipure  inch   or  a  certain  rnini)>cr  of  mils. 

the  araiwiii  can  only  be  very  inigwrfoct,  iinliwa  a  ^tliding 
scale  l>c  urran)^ccl.  Thus  the  diaiuotcr  of  wire  which 
just  falls  upon  the  lioard  of  IVade  nile  ia  OTiOftiti.  fnr  :^0D 
am|iGreH.  According  to  tho  plan  hern  adnptetl  ibitt  rule 
woiiVi  not  be  a  safe  one  beyond  that  diiinifltor  and  currant, 
while  for  smaller  wircui  it  nniitd,  m  far  ne  safety  is  cDli- 
cvrned,  be  very  nncconomiad. 

A  wire  in  wooden  ])anclltiig  irhen  hoaUid  liy  a  current  is 
coolcl  by  convection  under  complex  numerical  conditions, 
As  the  tempcrattu^:  of  the  wire  and  panel  rise,  nuliation 
and  convection  grodtmlly  cnme  into  piny. 

A  bare  wire  in  tho  atilt  air  oools  by  radiation  and  con- 
vection. Tho  radiation  follouH  aloii>;  tbu  law  of  Uidon^ 
ami  Petit,  and  is  yiven  in  tho  actom|ianying  table  and 
curves.  It  varies  also  with  the  surface  natni'e  of  tho  wire, 
and  uino,  strictly  .-tpeulting,  witli  thu  snifucu  natures  ol  tho 
bmliex  by  which  the  wire  is  stirrourided. 

A  bar«  wire  in  air  out  of  duoi's  is  subject  to  a  very  groat 
increoee  of  convectivo  cooling  oven  in  chIqi  woatbcr. 


ELECTRIC  RAILWAVS.^ 


L 


BV  (IKO.  \V.  SIANSFIKLD. 

Tho  application  oF  electricity  to  atroet  niilways  has  been 
so  nt]iid  that  wo  are  liable  to  loee  sight  of  m^iny  vnluablo 

K'nt-t  in  our  herculeui)  vlforte  lu  .tiipply  tho  doniand. 
ose  who  ajo  engagoil  in  it  know  that  they  lot  many 
o|)portunilies  Bli]>  by.  They  cannot  help  it.  The  more 
generally,  however,  the  |>ointi)  are  known  the  ijiiickor  will 
be  the  roward  to  some  directly,  and   to  thoiti  itMlir^ctly. 

Tho  application  of  eloclricity  diu'ing  tho  jmst  cIccwIl' 
have  been  aatonishing.  In  the  face  of  an  industry  a  half 
century  old,  and  of  enornioius  wealth  arid  |iower,  it  has  won 
the  leading  position.  In  every  dtrouiiun  that  honest  oQbrt 
bu  bcon  made,  ithii^  mi'-coedod.  (.'ouimoKiul  biu-riom  have 
been  broken  down  and  jtbyAival  olMtncloa  tswcpt  aeide. 
When  once  tho  feaaibility  was  dttmonstrnted  tho  end  eoutd 
not  be  [>rodiotod. 

For  the  IroiiBportation  of  tho  jwople  in  tho  streets  of  oiir 
towns  and  cities  the  demonstration  tiiia  been  witnesMid,  the 
application  made,  and  a  wonderful  luxuriant  growth  started, 
Ijuro  in  no  induitry  so  far  reaching  in  character,  so  vital 

'^V/«f  rmi)  at  tliv  Niklional  l^kiUii;  Li;{IiL  CuiLVi-iili»ii  »t  Nia^vra 


to  n  community's  int*rflsta,  and  yot  one  wi  little  known  as< 
the  street  railroad  l>U8in&s.s,  Neither  tha  scientific  worH,j 
the  commoreial  world,  nor  the  iMwpIo  themselves,  havo 
rcab'sed  its  vast  importance.  Kliininate  the  horse  tur 
tnim  every  city  or  town  in  the  Union  and  forecast  tho 
rrsTiItx. 

In  IS2S  tho  now  great  BalUmoi-o  and  Ohio  Ratlro.id 
stiirtcd  and  hoi-ses  were  used  to  draw  the  coi-s.  This  might 
br  called  tlic  fitst  liorau  car  line  in  the  United  State*.  In 
ls:iO,  there  wore  li,t"5'',')20  porsoiiii  in  the  United  Hliitcs, 
and  not  a  mile  of  Rlroot  railnHul  nor  scarcely  of  stoam  road. 
.\.^  a  rule,  tho  New  Vork  and  Harlem  Railroad,  incorporated 
in  iS^l,  is  ■imkon  of  as  the  first  street  railroad  in  tha, 
ci.inttry.  The  fir.st  air  was  run  in  Novcmlwr,  1S.12,  inn 
I'l-incoatrcot  U>  llarlciu  Bri.ljjo.  In  I**:!;,  it  t«mi>orarily 
s^nwumbeil  to  steam  cars,  but  i-csnmcd  in  lrt4.'i.  ^i 

Tho  census  of  ISiiO  gives  our  country  a  population  '^^^H 
23,l91,Jt7(i,  and  publiehetl  history  but  one  utreet  railroiul.^^^ 


'm 


llio  chiki  had  been  born,  however,  and  in  10  years  ihe 
fltrcot  railroad  was  in  aimoat  ovory  city  of  any  tnagnitu* 
in  the  country.     To  what  has  this  child  grown?     In  18'' 

a-a  r»0,l5.'i,rS3.     Hstiniatiiig  on  an  increase 


onr  population  was  r»0,l5.'i,rS3.     Hstiniatiiig  on  an  incre«»o^^ 
of  SS.^  per  cent,  in  ISiJO,  or  six  months  hence,  the  [wptda 
tion  will  bo  GG,871,3r>I.     For  tho  tiunstwrtation  of  this 
nuralier  of  ])eoplB  in  tho  iftreet*  of  onr  cities  and  towns 
tlio  most  aeeuratKJ  ligurca  it  is  possible  to  obLiin  show  the 
cnjp45omout  of    about  ii'>  companies  cmployin;;;   ;J8,000 
i^ars,  123,000  horsoa,  and   oiwrating  some  .t,r)00  mile*  of 
tnick.     The  capital  invested  i*  variously  estimatol    frot^^j 
17r.,000.000tiok  to  aoO.OOO.OOfXioK  ^H 

Tliu  tiumljcr  of  jjiisBeiigora  carried  ia  so  cnonnorts  that  W^^ 
is   imiKiRsible   to   obLiiin    lignres  of   ;»ny    groit  dcKreo  nl 
ftceumoy.     As  a  rosuH  of  nio*l  careful  compilations  and 
estimations    it  is   reasonably  sure   Ibat  at  least  1,M>0,000 
|iaaaengDt:B  arc  tniiia]^)ortod.  ^   ^M 

StIU  more  striking  i>t  the  im|KHtancQ  of  the  street  raiU^f 
rowl    bnsiriosa    when   comiwred    with    the    magnitudo  anil        > 
exlentof  ihfi  itleam  milmaiU  of  tho  Unitofl  Statoii.     The 
I i gurus  of   l,"*!*?   show  a  tabulation  of   147.986-60  roilea  of 
r.iiUoail  and   20,583  jKuwonger  cira,  and  iKUsenjsorE  coriioi 
but  -i-lX.-yi^i.'A'X     With   nearly  an   eqiut  nunoler  of  cars 
and  4'.;  limes  more  ro;ul,  only  J  as  many  jiasseiigors  woro^j 
earriod.     Heboid  the  yet  more  amaxing  figures  :  TIio  borai^H 
L-ars    of     the    City    of     Now     York    carry    1 99.-19 1 ,7  ^'5^ 
[uixtteri^oivi,  almost  half  aa  many  as  arccarrietl  by  all  tlic  steam 
roods  in  tho  I'nitod  Sutes.     If  to  this  numbor  are  added 
UiOHO  carrioil  by  tho  clcvatei  roivJs  we  hiivo  tho  totai  of 
371.021,.''21.  or  alraoHt  aa  many  |iit8.tcni,;ei'3  are  caniod  iii 
New  York  (.'ity  alono  as  are  anjuially  carrieil   by  all  the 
§tcam   ronds  in  the  whole   llnitod  States.     Tho  street  ra 
roads  of  the  State  of  MasKachiisotta  carry  over  44,000,C 
nior<i  poople  than  all  the  steam  roiwls  in  that  State.     One 
road  alono,  tho  West  Knd  of  linatun,  carry  nearly  10,000,000 
niDro  than  all  the  steam  ri>;uU  coiohinod. 

To  show  aomewliat  in  <letail   whore    this    tremendous 
irattii!  }A,  I    have  prepajed   Uilile  I.     MoMt  of  tfae   figures 
^bowing  p:ifl.tenger*    carried  were  obtained   from  roliabU 
sources,  and  the  balnnco  were  oatimatod   from  an  aver 
obtained  from  those  I  was  suie  in  rcganl  to. 

If  yon  figure  for  each  car  G  h,p.  of  oluctric  onerey, 
it  will  givu  yon  a  rough  idea  of  the  xisc  of  an  elec- 
tric central  slatton  neode<l  to  oj)Ci-ato  all  the  cars.  In  New 
York  City,  dynamo  eupacity  of  13,800  h.p.  would  be 
demanded,  in  Boston  !),,^D1  h,p.,  and  so  on.  This  la  des- 
tined Ia>  come  as  surely  aa  tho  days  succeed  csich  other.  In 
Itoijli^n  it  h;L8  nonio,  .'ind  a  .station  of  a} >proxi mutely 
.s,0<Jl>  hp,  is  .ilready  in  the  hands  of  tho  engineers. 

if  tho  mnscrvatiam  of  IJoston  [lunnits  it,  how  can  the  w- 
Ktdl  bo  but  itiovitablo  for  the  other  {j^rcat  cities  of  the  Union  I 
This  enlightened  age  will  have  theiie  facililJes  fur  trans- 
[Ktrtation,  and  as  soon  as  it  is  (^Hjasiblo  and  wise.  Tbc 
universal  cry  to-day  in  almost  every  large  city  tho  length 
and  breadth  of  tho  land  is  for  cleaner,  surer,  nnd  more  nipirl 
transit. 

Unfortunately  tho  tendency  of  the  times  is  to  cottoon* 
Irate  in  or   around    large   cities.     This  means  congestion 
with  all  ito  deplorable  re<nilts.     The  solution  lies  to  a  very 
largo  ostcnt  in  the  street   milwaytt.     Those  wusi   bo 
cities'  ai  toriea  and  veins   i<.xt«ndmg   from  thu  huart  in 
dirut^tions  to  its  extremiliee.     Improve  thon  the  street 


raiU^H 

>,OO0H 


liabl^^ 

crag^l 


nv«  tjovatvd  (Mil*,  87  cable.  147  liortc,  7  vliMrtnu,  3  s((«ni  And  liorav  com  bi  11^1—139,  (olal ;    18<64&  oftra,  994  loooiaoliTM,  IM  iloiiuum 
Mid  Bolor*  ;  77,884  W<.i»,  S.S70  nniilvi— SO.IM.     Atwiit  24,000  l>t>w«  are  atmuiill v  ili>4Mi'>i. 


wa]rB.  AttuMt  cvei  V  iiieLluvl  uf  apptyiii^  eiierg>-  tu  Bt4^et 
cai-»li;ui  Iwviiaiiiilicii,  ^iid  ihey  all  have  finally  "  bitten  the 
(lii8t "  in  the  gr»aL  IiilIUu  fur  life. 

Tbo  IlAltlwiii  Locomotive  Worku  hixvc  for  years  beon 
st)Esg«il  ill  UiQ  m^hniiiiicliire  ol  Htt^iii  iliinimie^  for  street 
T»nvr*y$. 

Unqiioetionalily  IhroiiKli  tbem  tho  htgbcst  order  of 
Udeiil  III1I.I  skill  liiu  b^tiu  lavishofl  U|)Oii  ihe  nolvirig  oE  tho 
vex«d  ixroblcm,  as  lo  liuw  Ui  aua  steam  for  the  haulage  of 
street  caw.  Motors  woigliing  fmm  13,000  Uj  27,0001b., 
when  it!  working  onler  and  rdidy  to  nni,  have  boon  built. 
Ill  nioKt  c&t!U8  two  engines  tiuve  been  oniployetl,  wiUi 
cyliii(lcrB:iiH)  sU-okoH  tiitigiii(;fmin  8in.  by  lOin.  to  )2iii.  by 
ICiiL  Tho  (lOwer  of  theeu  >oti);itio3  can  b«  judgod  from 
bbetr  inilbiijr  caiMtcily,  whith  variea  fmm  Alii  tona  to  034 
fl  level,  and   from    IG  tons  to  4.1  torm  on  .i  four 


Ordinarily  they  wore  bnilt  to  seat  from 


tons  on 

per  eont^  gnulo. 
15  to  20  iieople, 

The  wheel  biuto  w.ts  geimrally  dit,  and  tho  whools  3lin. 
indiamotor.  Nutiirnlly,  tliey  wore  built  to  nin  at  spcedR 
from  10  U>  I')  miles  per  hour,  aitd  to  bo  {irovitlcd  with  uU 
poanble  nafegtiairlii  and  coriTeu  fences. 

Powerful  Brakes  wvi-c  tiiicil,  coko  was  biirtiod  to  avoid 
smoke,  mufllera  provided  for  the  oxhaiist  and  safety  valvea, 
and  every  other  poaiiiblo  contrivance  adopted  to  elimiiiute 
all  objectionable  troubles.  Their  economy  ir  working  biis 
notbMn  very  freely  ifublluhcl.  yroiii  rcliitbic  nnd  .inthcntic 
aouroos,  vd  learn  that  the  lowest  fiiol  conaumptiun  is  6^1b. 
of  coke  per  mile  run.  The  average  h  from  101b.  to  1211). 
when  ordinary  jip^es  are  ojijeniled.  The  total  coat  of 
oporatinff  \ter  huId  has  been  in  some  instinceii  reported  to 
be  put  3^,  but  in  other  cases  it  wan  futind  to  be  over 
30c.  jnr  cor  nailo.  It  ia  neodless  to  &iy  that  in  spite  of  all 
the  akill,  time,  and  money  spent  upon  them,  they  have  not 
proven,  exce|)t  in  a  few  isolated  caaoa,  either  wusfuctory  or 
eootHM&ieaL 

Electricity,  the  yoimgeat  nf  them  all  in  applioatton, 
shows  already  the  sturdy,  vif;oroua  growth  ihitt  mevitably 
will  result  in  its  complete  supremacy. 


Tahlk  1L— Blolnc  Sthi-t  RailnwilM. 
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Tho  fi^^iiros  of  tablo  11.  ccrUiiiity  show  that  tho  facta 
M'lirnuit  the  prodiclinn.  They  were  most  carefully  pre- 
pikTcd  and  iiK^liiile  ci'cry  ro-id  of  any  record.  It  does  not 
show  it  aU  cithiT.  That  remarkablo  contntct  which  tho 
West  End  .Sfreot  ItaJIwjy  t'omjKiriy.  of  Boston,  tho  Urgoit 
street  luilwiiy  cnniEiuny  in  the  world,  sii^ned  recently  with 
the  TlioiiiHon  lloiutoii  Elucti'ic  C-oni|uiiy  is  not  incliidoil 
under  the  hoadiiLg  "  road^  Imililin^  in  1080." 

[  ihink  ihiit  this  coutmct  in  rv<[ionsibility  and  imiiort- 
nncc  is  one  ot  the  ^^-ite^t  that  h-os  ever  Wu  signed  in  the 
history  of  electricity.  In  electn<;  railixxtdiiiK  it  is  the 
grouleiit  and  [irubably  will  be  fur  nmiiy  years  U>  com& 

The  West  H'k)  Street  Kailway  Company,  of  Boston, 
own«  217  miIo«  of  tnick,  and  l,r>SI  cars,  all  of  which  are  to 
be  eqiiiiiped  so  k«  to  be  o|>enit«d  with  electricity.  Add 
these  U)  ibo  list,  uinl  how  Joes  our  list  stand  1  If  Ji  be 
within  the  bounds  of  the  supply  men,  at  least  7f>  miles  will 
be  built  thl.t  Hummcr,  and  luO  or  mare  cars  equipped, 
Will  nut  tbix  give  the  electric  railroad  induictry  a  st^inding 
warrantins;  the  attention  of  the  whole  railroad  world  ! 


ToUl  li.n..  boili  water  and  stMCa, 
cninjc™  i'l  tltewliule  itiautilKtiirll)|t 
iDiTuiiry  of  thi  Uuit«J  Sutlca  

Total  h.p,  euipigad  iti  the  «l«ctrie 
lighting  and  povrar  indutiry 

Toial  b.|>.  cnfaged  in  aleethe  railway 
iiida«it7 ■ ... 
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ISslliaal'il 
3,346, 142  Sk  110, 837  fi.  266.663 
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Ab  a.n  intere«Ung  com)jari«on  renrdinj;  Che  Mv  in- 
dustry, if  I  amy  caU  it  sucb,  note  the  fij^uros  in  tbo  pre- 
ceding t4ible. 

In  moeting  thix  demaml  of  the  age  for  batter  trai»it 
tbure  ;iro  nuiiiy  considoratiuns  tbut  uiiLim  uiir  mciBt  carofiil 
attontiuii. 

Tbe  cotidttionB  to  be  met  are  widely  iltfTerent  from  nil 
otbor  «]ecirii'al  iiitplicatious.  Easentiitlly  wo  huv«,  first,  u 
stoim-ch^iim:  second,  li  dytmmu :  lluix),  a  cuiiductov  : 
and  fourth,  a  motor  mountefl  utMii  a  vehicle  ;  and  aiibjectetl 
to  mechanicul  and  |>hy=>ica!  condilionD  more  extreme  and 
severe  thini  over  bttre'.ofure  has  bucn  tmji'jsud  upon  any 
piece  of  eluctrical  miu-binury.  Tn  the  liattla  fur  succ^bm  the 
engine  ha£  to  stand  the  bulk  of  tbe  lighting.  Anything 
wrun^  with  it  alS'octs  dii-ectly  the  elaclrit:  system,  iirid  in 
nuiny  cUMOsit  h-jL«  »Uu  to  stand  (be  blows  if  any  thini;  is  wron^: 
with  the  elet'trk'al  ayatflni.  I>r.  Bell  haa  |K>inle<Ily  shown 
in  bifl  valiBible  paper  many  well-known  facts,  and  clinched 
them  by  figures  Uken  on  one  [Mrliculat  rucul.  Tbuy  uin 
be  tnkcn  v'itb  certain  -.illovrances  as  fairly  rcpi^esoiitin;;  Uie 
conditions  imposed  upon  the  steam-engine  by  uii  electric 
road. 

The  extreme  liability  of  ithort  circuilK  on  tbe  roud  from 
falling  wires,  carolc^M  drlvciM  turning  the  current  on  too 
suddenly  when  starting,  and  a  variety  nf  accidenta  that 
may  hapi^en  on  the  very  boat  ritails,  render  of  the  fii">t  im- 
portance that  the  ennirio  have  its  main  inovinj(  pirts  iit 
toast  *20  pet'  cent.  bo<ivicr  thau  ordinarily.  Under  the 
extreme  ffnctuattotiB  of  load,  keys,  nuts,  and  hciltft  will  wnrk 
loose.  An  engineer  in  a  larjje  station  recently  lold  itic  that 
he  pruitintlly  tonic  to  piece*  and  put  tO};cther  nearly  every 
month  a  100  h.p.  onj;tiH!  running  an  80  h.p.  dynamo,  whereas 
prior  to  the  time  it  bad  l>een  cnnnectttd  to  a  railway  dynamo 
It  had  given  practically  nn  trouble,  although  worbiMi  well 
to  ita  citpucity. 

Hauscum,  of  cable  railroading  fume,  writes :  "  We  do 
not  consider  it  good  ongineering  lo  design  an  engine  to 
suit  the  geiiend  arerage  i'(  all  lines  ia  the  country."  He 
argues  H|>ecitd  engines  for  every  n)ad.  Mr.  C  U.  Holmes, 
pi'esidvnt  of  the  Chicago  Cable  Comjvtnv,  writes :  "  I  would 
recommeml  tlukt  the  strength  of  | tarts  and  weight  of  Hy- 
wbeel  be  at  least  one-third  gi'oator  tluii  ttic  ueaiitl  run  uf 
engine  jiower."  Our  buitineiu  i*  analogoiw,  and  I  think  we 
should  hoed  their  eoimsel. 

A  compound  engine  raiedat  IQV  b.p.,  running  an  80  b.|). 
^namo,  under  teat  recently  gave  the  fnllowinj^ :  Friction 
with  dynamo  btlt  no  current,  1 1 'CS  h,p.  Aggregiite 
i-power  of  canis,  1, 247-74  h.p  Avorai^o  horsepower 
of  canlfi,  &6(i7  b.p.  Maximum  cutd,  120  7!)  h.p.  Mini- 
mum can],  !.')-■'>('>  h.p, 

The  <9tn)^  wiN'fl  l.nkati  at  10  minute  intervaU  f>>r  four 
houre.  There  were  at  the  time  Uirco  eleclric  curs  on  the 
line,  each  towing  ariuthcr.  As  the  day  was  u  jileasant 
Sunday,  every  car  was  cmwdeiJ. 

During  tlic  s:(inG  time  current  and  potontial  readinga 
were  taken  on  the  line  ut  tbu  atatiun.  I'ho  avd'agu  gave 
30  b.p.,  or  an  svurage  ethcieney  of  54'lt  |jer  <:ent.  for  the 
total  time.  Kvery  muinvnt  deducted  that  im  current  wna 
flowing  would  raise  thiii  ellicieiicy.  At  times  Uie  ellivieiicy 
wa3  far  higher  thin  thin^ 

The  road  conditions  were  Kevurc,  the  gnides  raii  as  high 
ae  10  per  cent,,  and  had  numerous  others  of  five  and  seven 
per  cent.  The  oxtrcme  current  fliictuationi)  were  uoto<I  in 
one  miimte'it  variat-inn  from  4.''  LiU|>er«s  to  140.  Tlie 
potential  was  very  eohMliiiit 

ihi  auuthcr  small  tmul  the  cxtremca  varied  from  the 
riction  load  to  nearly  •'^.'i  h.p.  un  an  100  h.p.  engine, 
ThoHe  oxtrcRiefi  would  ha[jp«ri  even  during  Uie  time  a 
throe  impreiMion  canl  wiut  being  ijikcii.  I' ndcr  such  con- 
ditions the  qucslioii  of  cimI  economy  in  a  troiibluaonio  one. 
Ou  large  ruadx.  miijubstioiiabty  a  far  l)etter  ichowing  would 
be  insaible. 

Laying  aajdo  the  ■(Utinliuii  of  coal  economy,  whicli  is 
cheap  in  comjurisun  Vj  fuoi)  for  liorsca,  the  Ijcst  engine  ii 
tbe  Olio  that  handles  the  average  work  with  the  least 
re[Mirs  On  some  small  roadn  the  ratio  of  engiuc  friction 
to  average  dnjly  load  ma^'  be  large.  The  great  majority 
of  roada,  however,  will  have  a  aidficient  number  of  cars  to 
80  roduce  the  ratio  of  extremes  to  the  average  load  that 
the  engine  can  work  at  iii  moat  economical  jKiinl  of  cut-olT 


the  major  pai-t  uf  the  time,  and  raiae  the  average  load  to  such 
a  point  above  the  friction  towl  that  the  gier  cent  lott  will 
be  comiMinilively  small. 

Almost  tbe  Itrst  ijueation  aaked  by  the  manager  of  an 
electric  light  uempauy,  when  an  application  has  bwn  made 
lo  him  for  power,  is:  "  How  much  electric  |K>wer  must  I 
allow  |»er  car  T"  No  man  can  give  a  definite  anewor  to  tbb 
question  that  will  meet  all  cotiditions. 

If  the  following  facts  are  known  a  fair  judgment  can  be 
made,  although  1  am  much  afraid  that  the  :iccuracy  of  tbe 
judgment  would  net  be  a  William  Tell:  (I)  Xiunber  of 
cars  nimultaueonely  operated,  (2)  Speed  and  nature  of 
service.  (.1)  Maximum  grade,  and  number  of  f;iadM> 
ti)  Sehedultifl  location  of  ciirs  in  reference  to  gndas. 
(5)  Motor  cars  to  be  uaed  U>  tow  other  cars  or  not  (6) 
Any  peculiarities  iti  regnnl  lo  tbe  distribution  of  oars. 
(7)  Cotiditioii  of  track.  (H)  LociLtion  of  track  in  reference 
to  power-hoiise.  A  moment's  thought  over  aay  one  of 
these  jiolntR.  1  think,  will  convince  you  nf  its  importiuice. 

On  a  portion  of  the  Canibridgu  division  of  the  West  End 
Street  Itailway  Company's  roatl,  of  Boston,  the  Thomaoii- 
lloiuton  Ci>m|Kiny's  motors  commenced  running  February 
ir.,  ]HHH.  Tpu.July  I,  I6."i,7«l  mile*,  and  2.'i,:i0.'i  round 
tri|ia  hiwl  lieoii  niiule,  with  a  lows  of  but  .12,'i  miles,  or  -19 
of  1  per  cent.,  and  49  round  trips,  or  the  same  pci"  cent,  of 
loss.  During  this  time  nearly  l.SOO.OOO  luuwcngors  were 
rarried.  This,  in  view  of  the  fact  that  iluring  the  entire 
time  Olio  and  [mil  of  the  time  two  tow  cais  were  drawn,  is 
remarkable.  It  must  also  l>o  known  that  the  route  extends 
over  one  of  Boston's  most  crowded  bnainess  tboToUKhfores, 
and  la  the  main  street  connecting  Cambridge  and  Boston. 
On  a  ]>urtioti  of  tlic  route  there  is  an  o]>cn  bridge,  about 
l,800(t.  lung,  on  which  is  located  one  draw,  which  la 
opened  from  20  to  30  timoR  per  day. 

Over  thin  bridge  l.SOO  cars  [xir  day  passes,  or  on  tbe 
average  uf  one  every  three  quarters  o?  a  minute,  and  at 
some  portions  of  the  day  they  run  at  half-mimite  iutervala. 
Thd  teaming  on  this  street  in  also  very  heavy,  uocossitatiug 
conataiit  3tO|j[>iiig. 

Veil  will  HfC  from  these  ligurea  what  the  loss  of  carrent 
or  a  motor  burnout  causing  delay  would  mean.  Our  record, 
however,  hoA  been  magnificent. 

As  the  dynamos  arc  run  by  tho  Cambridge  Klectric  Light 
Company,  and  are  so  arranged  that  the  ^ame  engines  furnish 
{tower  and  lights  (or  their  own  purposes,  as  yet  only 
approximate  ilata  as  to  the  fuel  consumption, etc.,  has  boon 
[lOssiMe, 

A  few  oloctrical  teat«  bare  been  made,  as  well  as  it  wore 
possible.  Ammeter  and  voltmeter  reailinga  were  tftkon  at 
the  station  every  l.*^  miniito*,  four  reiultn{j;s  per  minate,  or 
at  1.5  saennd  intorvalsi.  This  was  kept  up  from  6.30  a.iiL 
to  [3.30  a.m.  next  moining  for  five  days.  Id  all,  1,4S0 
readings  were  taken.  The  avei'age  of  ta«M  readings  gave 
fur  r2'6  cars  in  contituious  service,  1116  amperes,  .^00 
volu,  or  71-8  b.p,  I'cr  ear  this  is  B'S  nnpcres  and  5-9 
e.h,p.  Tbe  average  nunibcr  of  poasengcrs  ctrriod  wiw  about 
ri8  per  round  trip. 

(To  be  rxmdvilid.) 


ELECTRIC  LIGHTIKG  OF  THE  THAIflES'  STEAMERS. 


The  Victoria  .Sl^amb i:a  AiLnociaLidti,  Limil«d,  wliuse  piw 
seii|{tfr  steamers  running  nil  Ibe  liivur  Thnmua  are  now  «<■  truU 
kiii.iwn.  have  recently  {.itkuii  a  stop  which  will  doubtleaui  he 
gn^atly  rt]iiirDciAl4icl  by  lln*  trnvvlling  public — namely,  tfie  elec- 
tric liubthi^  fl  ci-rUiiii  uf  tbuir  tivuvIk.  't'h"Mi  pwnuna  wha 
freiiiiuntl)'  avail  tliutiiHulvtv  uf  tlin  eiini|i4iiy'R  Kteauian  havs 
cutiatantly  conijjlaiiied  i>F  thu  )H>iirly  Li(;]ii«il  condiUon  uf  tlio 
cabins,  whilst  bhc  decks  lmvi\  vy  l>>  tpcnk,  hiul  n>>  artificial 
■llinninatiiiii  wliaU>vi<r.  en  eluding.',  nf  citUTu?.  the  stArboanl, 
hvncl,  Hiiii  WIhiuiiI  lij^liui,  Thrm^  cumplniiUK  iilii>ukl  n<iw  never 
be  rDjieitteil,  aa  ihe  iiHHuciatiun  liikvc  airuidy  hiul  fnur  uf  their 
sU-aiiiers  olcctrlLally  liglit^^d.  Measi-x.  D.  Mackiu  and  Chaltnvn. 
i>f  Turk's  Ilcnd-yanl.  Turnmi1l-atn.'el,  Lundnn,  KX'.,  liave 
lilti*<l  ui>  t]|«  initAllntiiiiiii  to  the  great  aatis^tctiifn  of  tiw 
ciini|)atij'.  Tbf!  iituanH'ni  lightiii  arc  the  "  AlexandiK,'*  whioli 
runs  fiitiit  Litiidun  Bri<lt'i:  ti>  OravtMu-iut  and  ftheemeu  ;  ihs 
"tUcn  Rom."  plying  between  Liiudun  Briilife  and  ChMAoOHin- 
8oB  ;  tlio  "  Duke  of  Edinburgh,"  which  runs  front  Loodon 
Bridfce  to  8hi)«m«ns ;  and  th«  "CuTdiunl  Wolsey,"  tntTellinj 
bvlwvoii  LxHidtMi  Brul)(ti  and  HniiipUtn  Court. 


I 


I 
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n«  IiMbJktiun  nil  thu  *'  Alvxsiidre  "  wm  put  up  last  yi»T, 
therebetiiKSO  UmiMof  16  c.|>.  The  dynamo,  which  is  *>(  thti 
firm's  usuu  type.  Iws  &u  output  of  30  Ainperaa  &t  66  toIu.  and 
ruaBAb660  reTolulaona  per  minute.  Tho  engine  U  »  3  h.p. 
nominaj  Tangyo  MoAni 'engine,  runtJng  at  230  ruvolutiuni, 
Uie  atoam  for  whicli  is  furninhi-<l  liinnik;))  c^ipjior  piiiiiiu 
fnMn  thv  ntvnmir'n  hoilom.  Of  the  30  Inaiiw,  wJiioh 
are  iiufiencleil  fmni  tiliort  (.-■i[)i>cr  filt.itiua.  and  wliiuh  uru 
endiM«d  in  circuUr  ft-inlwl  jilntu  pnilecti>ra  with  tdpjmr  wiro 
guudfl,  eight  arc  InHtAlk'iUu  the  aft  nnlmni.  tivo  under  the  awning 
wbicb  ia  plnced  oTer  the  nfl  dccl>,  four  in  thL-  fnro  cabin,  and 
tho  rcat  In  other  portiuna  nf  the  vciiscl.  1  *n  tht'  "  <Jlon  Riian  " 
19  IaTii|M  of  16  c.p.  aru  put  np,  nnd  i>f  tlimi,^  7  uro  placed  in 
thn  aft  u1u<i(i,  ainl  f<iur  in  th«  fure  cntmi.  A  Ilitidlcy  ungntu  of 
2  h.  p.  nominal  in  emptoyei),  nnd  ihia  ruini  nt  2M  rt- vnliitiimx. 
si'Cniii  being  in  thia  cate  also  nuppli^d  Irt'iu  l.he  ahifi  hitilurx. 
Tho  dynamo  runs  at  1,500  I'cviitutiona,  and  gives  30  «nipi^rea 
«t  50  voltn  prrrsatirc.  On  thin  )il«aiiior  tho  himps  arc  enctvscd 
ill  lriiitrilri(l)nid  fnintM  j;laH*  pnitrcUim  havinjt  a  »onii- 
circular  Iwati  and  (.iiptir.T  niru  uunntn,  Tlie  nanihi-r  of 
lamps  on  Llie  "Cardliial'Volaey"  ia  17of  16  c.p,  A  2  h.  p.  nominal  I 
Tnngye  engine  ia  used,  running  iit  250  r9vo)iili<inn.  Thu  out- 
put of  the  dynamo,  which  rana  ab  1,450  i-cTohitinua.  ia  22 
anipon-w,  tlm  K.  M  V.  I)oiiiji  50  volts.  Four  of  t.hi'  Umpn  aia 
iiutallnd  under  thii  awninj;  in  the  afl.  of  the  voaad.  The  Uinpa 
have  nickel  platK*)  lilliniiM,  and  iin*  nucloncd  in  froxtcil  tflam 
protectore  with  win-  gnunK  aiiuilnr  to  thini!  >m  tlio  ■'('ili-n 
Rosa."  Tho  "  Dultc  of  Kdinliuryh  "  haa  inalnlled  19  16-i:.p. 
lainin.  four  of  them  h^ng  titled  up  under  the  iimiing  in  iIid  utt 
of  llie  vwwel.  T!k>  tmsiiiH,  wrliiiifi  iaof  the  Ilindley  typu.  and 
uf  2  h.p.  nominal,  ruim  nt  230  ri'voliitjouN,  The  dynamo 
hita  an  ruilpiit  of  25  aitiiwrca  at  SO  voltn  proKxiirii. 
The  lampa  have  ptxit-ectora  anil  ituanU  iiiniilar  to 
tboM  on  t)i«  "(ilon  Riwi,"  On  lJi««o  siiMniuii  the  I'liguio 
and  clyiiani'm  ant  pinovd  in  a  huihII  cahin  on  the  deck,  with  tho 
cxcHpt-ioii  rif  in  thn  "fuw  i)r  Ihv  ■"Carilinnl  Wolnoy,"  where  they 
»m  jiUcmI  in  llu-  rniiin  (.•nifine-riKini.  mid  nloani  M  in  t'vory 
initxiice  supplied  Ironi  ihe  main  huden.  \'h«  dynnjitox  utv 
driven  fixnt  the  uniall  enijinea  by  helting.  Tin'  Vlctoriu 
Aaaociation  iiit«nds  loliglit  by  electricity  iiL-vci'at  oihtr  ateniiieii;. 
We  arp  inf-iruKHJ  tbal.  tlm  eli'i.t.ric  lighting  "f  that  iiortiun  uf  the 
vsMvIa  utnlttr  lli«  nwtiiiiuK  ha*  tn'on  parlii-iilarly  r'iiniidvrL<d  m  n 
grvat  buMi  by  |iMML>n;^u'x,  that  Lhiwi-  pi-iiHina  wlio  formerly  did 
not  care  for  traveUiiigat  niglii  by  WHtec,  mnv  iliai  tin-  (iloftric 
light  iH  iuMalleil  tak«  lulinnlAge  of  the  eoiiipauy'H  Htt-atunnt,  .ktid 
that  DO  breakdown  tijit  hitliurto  taken  pliicu, 


ADOPTION  OF  THE  DUBLIN  ELECTRIC   LIGHTING 

SCHEME. 


*^         Tlie  i|ne»tioii  oC  the  eleclrit:   lij(htiii[;  of   Dublin    by  Ihti  (,'or* 

Iporalion  viri  i^grccil  In  at  tho  monthly  nieeting  of  the  Mnnic-iimt 
Council,  held  at.  the  City  lUll.  ItnbLin.  on  Mnndiiy  l»at,  tlm 
lUsht  Hon.  the  Lonl  Mayor  of  Dublin,  M.l*..  jirvitiding. 
Mr.  It'iKiN.Mi.\,  O.K.,  ehainrinu  of  the  ■pcctiil  commitlL>e  on 
•lectric  lighting,  inovud  tin-  ;idojitorti  of  a  ruimrt  (nmirly  flO 
pHliaa)  hy  that  continittee  ret>i>miiu--ndinK  that  nppliuitrori  Im 
uado  for  saiiL'tion  t<>  the  bornin'in;^  of  £50.000  I."  earry  tlie 
•cheine  into  i^ffeicl.  and  alao  that  the  t:inani;lto('  he  omponeiwl 
tn  aciuinia  aitt'  oilmr  than  Ixlnndbrtdge.  TliHrepi.rt.  t»inl.iino<l 
an  t<xtvn<U'il  ucumtnl  of  tin-  pn^'utHJinga  of  tho  noinrnit>l(<e,  iiim- 
mtinving  will)  a  rvaolution  of  the  I'lKnicil  r>(  IK-toWr  22  liist 
directing  that  necehviry  «ta|iB  be  tukeu  to  ubtain  ii  provitimiul 
order  to  anthoriRe  the  (*or]toration  to  supply  electricity  (or 
public  or  priv*tj)  jiiir]>oiii«  w-iliiin  tho  city.  The  mnort  i>lat«d 
that  thv  CHunmitti^ii  |>r<>]ioiiiMl  to  nj>ply  tht^ayxtiun  of  ifluininiilion 
in  tliefimt  LiiatiitiL'u  in  tliuligliliug  iif  tln-xlreelaand  prfintamfmni 
N«la<>n»  F'Uliir  to  St.  .SLephcn's  tireuu,  and  ihriiugh  Uauieaiieiit, 
Pailiament.-Htreet.  lirattan  Itrjdge,  Mary.street.  ami  IlL'tiry- 
Btreet.  F>tiniaien  uiiidv  hy  the  bnrongh  surveyor  au-l  Mv. 
Manvillc  indicat«tl  that  iimviaion  (nv  10.000  liahtawonld  siiltice 
for  thi>  iiiiatjng  duiuarid.  and  th.tt  a  rapilal  of  £45,000  vonhl 
provid'-  thi-  niigiuifa,  lioilera.  dynamos,  and  all  jdnnt,  uidudiu^ 
iuider]*r>mnd  mains  of  size  suRieieni  to  niiiut  the  iiiiUivKiiini; 
demand,  which  might  be  anlieipatwl  n»  further  improve, 
munla  wore  mrnle,  nnd  etioling  patent  rightfi  expiM>d, 
chwipi'nitig  the  anpply  of  ■■ti-<;trj<<ity.  Thia  I'ntimntc  tho 
coininitteu  had  raisnd  to  £60.000  tn  [iruvidi?  for  huild- 
Jnga  nnd  ouulin^fuoiua.  hut  they  looked  forwan)  to  the 
exaniae  ot  careful  e:^an'Hny  in  respect  to  any  eipenditura  In 

•  eoimeotion  with  thia  aubject.  Ver>-  vulunhle  information  was 
voeeived  Inr  the  oumtnittiM  fmm  other  rttie*  and  Ij>«iik,  but 
before  finally  dtwiding  nn  tlieplan  and  enlimatea.  Itu-cumnnttnu 
lumeil  AtiUirnien  l^ornr  and  tlyrne,  ami  ComieiUoni  .}.  L. 
R()bln«[>n,  C.E..  and  Tf>o|e,  accompanied  by  the  town  clerk 
and  the  borough  aurvcynr,  to  liHit  aome  inatallatinna.  in  which 
■ueoaa  apjwaiwd  to  hjire  been  obtainiKl.     In  tb«  rcault  further 

Iinlonnation  of  the  Qr»t  importAtioe  h-id  twwi  rncaivud,  and  the 
oommitteo  npiwndiHl  llio  ni[>orl  (Ap|>)indix  A>of  tho  ruulta  id 
thia  ina|a.'ctioii.  Du^il^{  che  [Hat  fear  ywira  ek-vtricMl  acienott  liaa  ' 


1>e«n  rapidly  iwlvaiM:tti]{.  and  neveral  distinct  ayatems  uf  lighting 
wero  in  aucceaaful  o|>etal^ion.  The  committee  wera  iiu- 
prcBBcd  with  the  rosponaihility  of  adriaing  u  to  which 
dmuld  be  nda|>t«d  for  Dublin.  Iti  connection  with 
biiu  pri'iniftal  to  uliliau  the  water  pnwur  at  lnhmd  bridgu,  a 
nyBteiJi  might  Ik;  ad<ipled  l>y  which  clootrioily  could  Iw  Btorcd 
iluring  the  ihtytiiiiti.  Tho  ruport  then  |ir<)ceedod  :  "  Tho  ciact 
position  of  the  coiitroveray  hetwevn  the  advocates  of  Uieae 
RyHl«iBs  will  ho  bo*l  jilaced  before  the  CiHiiicil  hy  the  eitracta 
from  Major  Mnnndin'a  report  on  the  recent  eni^uiry  in  Lundnn* 
He  oW-rvoB  that  of  the  acinntilic  witneaaes  calle<l  aa  to  the 
relative  meritit  of  ihc  two  ayateina,  the  gruat  majority  wore  in 
favour  uf  the  allorualiug-trHnafonnnr  iiynl^iin  for  large  areas; 
and  among  hb  conduaiona  it  nill  In-  notud  that  he  r\<iKirt» 
'  that  it  must  bo  admittud  that  thu  acienuu  of  electric 
lighting  h'Li  now  rone  lied  tlie  point  at  which  a  supply 
ran  he  triadn  which  will  he  of  very  grcflt  benefit  to  the 
public,  »iid  l.hiit  the  |'im*<:r  of  iditniniiig  this  supply  should  be 
withiti  the  reach  of  all  pemoua  wlm  may  ruiiuire  it.'  That  there 
is  ti  demand  for  t-he  light  Iihh  la-en  ahown  not  only  hy  the 
answers  received  by  Oouncillur  Hobinann  in  reply  (o  an  eTiijuiry 
■m  the  subject,  but  also  by  the  evidence  brought  furwanl  by  tho 
Alliniii-i;  (laa  Cnuimny  at  the  recent  enquiry  in  Dublin.  The 
i|Ui»tioi)  i.f  the  relnlivii  coat.  o(  grw  light  nnd  electric  light  is 
alFci-'ted  by  the  iieceaaity  for  renewal  of  the  innttMltuici.Mit  laiiiiia, 
which  arc  at  preaent  expenHii-u  |>at«nla  ;  hut,  uvmi  tiidudiii)[ 
these  ronewnls.  the  Klectric  Ligliliiig  Oonimitt«e  of  tli« 
Lccda  Oiirpomtioii  mnaider  the  coat  e<|ual  to  that  of 
gnu  »t  3n.  &tl.  pel'  1.000  feet.  I'hia  ia  exclusive  of 
the  grfHt.iir  advaiiLigcs  allund'tiit  ■■ti  lighting  by  clec- 
tridty— such  aa  grtuiler  illiiininnl.ing  gHiwor,  frui.Hloin  fnun 
deleterious  atmosphere,  ileanlinBira,  and  the  avoiding  of  injury 
to  gikling,  to  soft  grnHhi.  i«nd  lo  vtirioiis  mercantile  wares,  at 
preaent  inisvoidulile  in  places  where  gas  is  uacd.  Vour  c^im- 
tiiiltt!!:  now  Img  to  recominond  that  applicntion  Iw  made  ta  the 
Lni-al  (tovernmeiit  Boanl  for  wtnctcitii  to  tiii'  Itorrowiug  of 
£60.000  lo  c.irry  into  el)t».-l  tlii<  Mdii-nie  piiriHinivl,  and  id(i>  btig 
tt.i  ri<ci>inmeiid  that  yiiur.uuiuinitlee  he  eniiKiwnreil  lo  :u'i|uirt!a 
situ  other  than  IsIaiidbriHlgo  in  tlio  event  of  one  being  found 
Iji  he  morn  xiiitiililc." 

Mr.  Ronisso>i  then  iirgi?d  ih<!  inuiortAnce  iinil  raluii  of 
elei'trie  lighliuji.  and  pKiinti'd  out  the  luivnnL-igii  it  would  Im  to 
have  theatationdown  atSirdoliii  l(iiU'i-ni'>irHi|u:iy,  for thuy  would 
there  have  ooal  at  their  cluirni.  aiiit  they  could  avail  them.>ielvea 
of  tile  \nsvi  ciigintiering  syatein  hy  which  aewo^  waa  diajtused  of 
hy  the  aid  of  electricity.  Tliey  Would  W  aaved  the  unormoua 
HtlHUine  of  Hundiiigout  tlio  aewHge  uf  Dublin  to  lEiv  Noao  uf 
Howth. 

Aldorniati  Fla.vamax  aecmded  (lie  iulo[iti<>n  of  the  report. 

Mr.  Mm, KT spoke  tn  support  of  thv  report. 

Mr.  M.  (itij.  Midth'tt  there  were  »  certain  number  of  gentle* 
men  who  dcatrtiil  to  carry  thia  ny  ate  in  of  electric  lighting,  thoiigli 
it  wax  pretty  certain  it  would  invidve  thia  city  in  loaa.  tine  of 
the  niiisl  recently-ktiirteil  eluclrie  lighting  comiimiyaabarm  were 
l>eing  Hold  at  a  heitvy  discount.  In  juBlicir  tohiHeoiiatiiuents  iu 
thia  city  he  should  pri>t4.'al.  iigainsi  the  adoption  of  thia  repiu't, 
for  he  dcairpii  to  place  thia  protest  on  record,  !is  he  coiiaidered 
it  prolaiblo  Ihi-y  woidd  in  a  few  yeiu-B  renliae  that  what  hu  now 
Kiiid  waK  title.  Mr.  UobtiiHun  uiil  that  tho  ciMl  of  l.hia  project 
would  l>e  ab-jut  t'43.IX)0.  but  that,  nt  nil  uvvnia,  he  would  be 
safe  in  putting  the  expenditure  at  £50,000,  Tlie  coat  of  the 
Vartry  scheme  w.is  G«limatvd  by  the  must  eminent  engineers, 
whose  cat.iiimle  w.ia  only  abinit  otio-fourth  <if  the  --vctual  coat, 
Mr.  li< •biiLion  Kiid  thatthoelectrii.*lightingayNt.em  at  blaatlxiume 
wa.H  piiying  11  |H-rueiit. 

Mr.  UoHivsos  .  No;  Itochoiter. 

Mr.  tiiLi.  reiul  the  folluwihg  pasaage  in  the  report  in  refer- 
ence t'l  electric  hi[hlinij  in  Kheffieid  by  the  .SheHicId  Telephmio 
Kxchiingo  HTuI  hlwi-lrie  l.ijiht  ('oiii|iany  :  "  The  conipiuy'a 
undertaking  in  Khelliuld  yielrlii  a  dividend  of  7J  ja'r  ceiil,.  .tnd 
iu  adilition  a  larje  vcAervv  fund  hfia  heioi  ereat.il,  but  the  ivmi- 
|KUiy  carries  on  a  hirge  telephone  ench-mge  biiaiiicmi,  in  aildi- 
tioji  t^i  the  electric  light,"  Mr.  (iill  then  mid  tlwit  that  «>ni- 
[lany  tnighl  [a'rhapa  Iwable  t.o  jBiy  10  |ier  cunt  iintmd  of  7J 
|ier  cetil.  (tut  for  the  electric  lighlirig  which  if  raintM)  on.  lie 
was  opiMiBud  to  the  adoption  of  ihe  rti]«>ft  lu^caiine  he  heliuvial 
the  syaieni  of  electric  lighting  pmposed  would  result  in  loaa  lo 
the  city. 

Aliicnnan  (Iknnrhv,  in  imp<wing  the  adojilton  of  tho  report, 
■aiil  they  wr>uld  hnru  to  deal  with  contractora  and  othrni,  and  it 
would  lie  difficult  ro  arrive  at  a  ch«is  calimate  of  the  ciial  of  n 
pmpnaal  of  this  kind. 

Mr.  IIMkik*  congralulatod  the  conimillee  nn  the  vnhuihle 
report  proaentwl,  niui  whicJi  wna  in  tact  ,i  trmtiav  on  electric 
lighting.  In  the  Mp[icndicm  to  the  rvjHirt  the  eoncluaiotia  at 
which  the  oonimittee  Imd  arrived  wvni  aet  fi>i-th.  and  l.hn  ifjiort 
and  ila  reconimendationa  were  of  auob  a  character  thxt  he  gkve 
them  his  unqualified  support. 

Mr.  .1.  K.  Hk«i.v  Mid  the  proper  lighting  of  the  oitjr  of 
Dublin  waaa  nial(i.''r  which  waa  entilleil  tit  their  best  coniidern- 
tion.  lie  did  nut  think  Umt  the  city  of  Duldin  should  Im  left 
aa  it  was,  while  it  waa  in  i1mu>  puirar  to  adopt  a  lauuli  more  ini- 
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prOTed  ayitem.  With  rwml  to  tha  npiaioo  of  lh»  people  of 
Dublin  oQ  thin  qucstioci,  tlicy  wore  in  fitvonr  of  electric  light- 
ing, a.nH  norlniiily  tlx-y  liiut  n<>  dwro  thst  tbey  abouM  h&ve,  aa 
&t  |>n.>«(inL.  ti>  tliiuii(ti!r  on  in  llii;  <]Hrk. 

AlcleniiHii  Mraober  |joiiitv<l  nut  tlut  if  llie  Oorparalton  did 
ii'it  uiidurUike  the  electric  lighting  at  Dublin,  privitCa  uomiwiiies 
were  i-endy  and  nnxious  ti  ste]i  iik  and  d«r(ve  Lha  pninta  to 
which  the  cilizeii*  wer»  entitled.  He  couJd  not  undentand  why 
tliere  wan  ftiich  Apprehonxiim  nn  the  pert  of  tlioee  iitlereated  in 
the  giu  I'onipimy,  u  theru  u-iuiiin{>!i>  r'Kjin  fnr  the  two  Hystems 
in  lli«  I'ity  a(  Dulilin.  Tli«  gnu  tuinipHny  tUonisolves  Hought 
powers  III  supply  electric  Ughtiii);,  kiid  itilt  thcuw  julvreHtml  in 
the  iwnnpHuy  were  opposed  to  theCorpomUtJii  (filing  the  snmo 
piiwiuv.  In  other  cities  the  munieipnl  nuthoritiim  Und  Ukuii 
ttieoe  powera  rti  electric  hghtin^,  nnd  ne  did  ridt  aeo  why  Duhlih 
■liould  bo  dvj>rivc<l  nf  tho  luh-HntAgeit  uf  auiierior  public  lighting 
enjoyeil  in  irthur  rititw. 

Aldomiwi  BvBVE  «uiiiKtrlpii  ttie  niimrt,  iind  pointed  out  thnt 
ill  I,.'<<U  ujil  nrlii-i  I  i(ii'-,  M/huro  KHM  wiw  n  (.■hnrgu  "f  !«,  lOd.  per 
1,0001'  till  V  imI  ill  I  ill. 1  1. 11  iitiliting  thti  duutric  li((hi,  Th« 
iiiiuiicinil  ^uihiiniiea  wore  nol  nil  foola. 

Mr.  DdHKiiTV  Mtid  although  eleolrio  li^htiujf  mi^ht  oat  more 
the  benefit  to  the  oiti/en  would  compcnaate  fur  tlie  extra 
uutlny. 

Aliloriiiuii  PKititv  iui))>firtjHl  t.hu niiHirt,  and  Htiitcil  t.luil  hu  had 
(ho  ftuthorily  ••!  Mr.  Riulmril  riuiiii  t»  May  tliut  if  thf  Cor|i(>Tn- 
ti'iu  jful.  thu  iiriipoaed  iiowei-  lie  would  niivu  thu  wholu  uf  tUo 
Daiety  Thetiti'L'  lii^htcd  ny  eleclriulty.  If  Dublin  iliil  nut  Inku 
■uch  fornnrl  Ht'epx  an  nllier  eitiea  were  duiiif^,  it  wiiuld  bo  left  ill 
ita  presciii.  Imckwiird  [mgiliim. 

Mr,  fi'iiiKiir  S^:xT■l^  miid  mi  doubt  eluctrio  Ughtliif;  would  bo 
the  light  tif  tint  fiituiv,  and  nhotild  bo  in  thv  Ub-ikIii  of  the 
C<iq»miti'>n,  hut  thu  i|U(ui.tg<.>n  wiw,  ynw  Ihuy  iil  prcMinit  in  a, 
pmition  U>  undetrUke  it,  and  wu  uloctric  li}j;htiii)t  yot  unly  an 
esporiiTittnt  >.  He  thought  before  thoy  uinbarked  in  tho  niidcr- 
Uikintt,  thuy  ought  l{>  hnvo  further  infnmuitinn  m  to  the  oivit, 
which  might  be  onorinoitA.  Tho  li[;hting  of  Dublin  at  jtivnent 
wtM  carbniiily  flcniidnlouJt,  ami  aome 'belter  qrstein  shnuld  be 
ad'ipttKl. 

Tho  Lniio  Mav»ii  anid  ulnctnc  lij^hting  hud  now  piutaod  out 
nf  the  cat«j{i)ry  of  exjierimetitAl  <|tiij«ti(iiui.  They  wvro  all  awaru 
uf  thia.  after  whiit  hiid  happened  at  the  eniiuir^'  in  lyindiin, 
where  aereral  cnnipjinies  ciini{iett.>d  in  offering  t"i  unpply 
tho  city  with  elertrtP  lighting.  If  tho  Cnr|i"ral i. >ii  of 
Dublin  waited  in  tnkinc  "tepa  m  Ihia  mntti^r  tlic  grmind  would 
bo  o«ciipiod  by  miniohody  iiltm.  But  th*i  [irinciplfl  wim  adoplcil 
by  tho  Oouneil  inst  (tetobi-r,  and  Ihi?y  wer«  limnly  ferrying  ont 
the  iiulructiona  the  C'orp Tntion  hiul  in  view.  Tnvy  had  applied 
for  A  ticoiMo,  Mid  if  they  did  not  proceed  fa)  tho  matter  tho 
D»nrd  iif  Trade  would  have  a  (jriml  uxcuae  lo  give  the  mm  cxii- 
paiiy  alicenDe  l«  pmvido  ■.'lonlric  ItghMtig,  whicb  wntild  add  a 
monopoly  Ui  tho  tniiiiojuily  nl  giut  liglitiiis  they  iiow  )'iijuy<!il. 
Am  regnnl*  Ilia  cK|>i!iini!,  hi.-  did  ii«t  thiiiK  it  wa>  a  nulli-'r  r>>r 
eKAfUgenilion.  (>f  cinirBu  thero  w-mld  boa  rink,  but  n^.t  a  ^rcnt 
ono,.-uid  lhvreiinf{lit  be;il<>u  ff-ra  time,  hut.  thv  l.'i'r|>i>nt.ii>n  wt-re 
n-iw  ill  a  (•■•"'I  piwiti'iii  t.i>  piMi'iirv  the  iiocwtHiiry  iiir'iu'y.  Tin- 
ro|>ayinH.M»t  <if  a  loan  ■•f  SSO.OOO,  int.-rcHt  and  prindpal,  would 
lii«nn  a  penny  in  tbit  pxiud,  whilu  tlu-  ^u  bill  ain<iunU  tolive- 
[Wiiou  in  the  pi.uiid.  Thu  i.ld  Kiying.  "  Ni'lhing  venture, 
Iiothin;*  will,''  a|>]ilieil  ju r(ii;ularly  in  ttii*  iiistnlK^v  tie  hu- 
lievoil  the  ratt'iMycr*  "f  Iluhlin  wi-iv  .|iiite  wilHn'j  t.o  run  the 
ri»k,  and  he  Iwhovod  they  w.iiild  Iw  wril  ndviaod  in  d«>in|:i  t-o,  if 
they  only  IiikI  thi^  Iwm  uhiM'tk  in  viuw  -tltat  of  choajiening  Ihv 
(pta  nnil  incrcasin)^  the  raeiUtien  of  tho  uudertttking  of  tlii>)][aB 
wiirks  by  thu  Curpirntion, 

Tho  motion  w«a  then  >uh>iiteil  by  38  ti,>  3  votea,  the  niitiority 
consisting  of  Sir  (•uor^c  Owetia,  ,\ldertiiaii  IV-niiohy.  and 
Mr.  r,dl. 


CITY    NOTES. 


Dlreet  Spuilab  Teleeraph  Conpany.  —Tho  calfiiialL>d  revel[>ts 

for  Aiiftiul  wi-.n-  fil.fiM,  ijpmi.L  i;i,M5. 

Weit  Co««t  of  Amerioft  Tolesraph  Cenpaiiy.— Tho  rc?i».'i[>t>  (i>r 
ttin  niontb  of  Aiij^u-it  »ijirmiit&i  Ui  C4.8&0. 

Great  Nortbern  ToloKrapli  Company.  — Tlio  mu'igilt  fur  .lujriial 
wnrr  £24,CX)0,  mnkiii^  from  the  Nt  ot  J&miary  a  total  uf  £178,200. 
^Saat«rB  TotoKrapli  Conpany. — TUi*  Coinj-xiiy'"  tfallic  fvoei|iU 
for  AuK'i'it  iiiixiiiiitcd  !■)  Sib2,012.  a»  fi^itinl  £43,70&  iu  the  oarrm- 
pdndiii^t  f.cnorf  I'f  ITSiSi, 

W«Bt«m  and  BraaUlan  CsmpaBy.—Thit  C»ii]rMiiy'<i  rrcnipln, 
aflw  iliNiiiFliii;;  t1i>?  "  Itlth  "  (inyitblir  tn  Oiu  f,<>iid(i»  rUliiiu-BrnxiliBii 
Coini»»«y,  vtvir  £S.t'£i. 

Cuba  SotMBartne  ToleBraph  Compafty.  — Tht  traJHn  rvtwipti  fur 
AugUBt  u'tii-  JC',i,100,  i;;kni!iL  i:2.860.  Tbit  iKTi|it«  tor  May, 
Mtiinatnl  at  £3,!>00.  italiicl  £3>iy 

IKuMm  Extonaian  Talosrapta  Compatty.  LUnltMl.  -Tliin 
Company's  lr«l1k'  p!i?iiip(5  lor  tlip  iiifiiiiti  nf  Aiik"-'*'  "■'""'  C59,4Ji9,  an 
aKaiuBt  £S8,1<U  lor  (If.*  miiic  [>c.ri»il  ut  1383 
W«K  India  and  Panama  Talocrapb  Compaay. — Tho  rci-t'i|>t> 
lur  the  hslf-moiith  oiid«d  Aiigu«t  31  worn  £2,118.  upiiitt  £2,520. 
llie  May  receipts,  eoUinated  at  £6,219,  rcoUsod  £6,203. 
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PROVISIONAL  PATENTS.  1889. 


13444 

13059. 

I»fl0. 
13541. 
13657. 

13600. 
13fc3(). 

13640. 

136&B. 

13676, 
I377U. 


Ari.r-i  26. 
ImproToinenu  tn  dyaamo  mactilnot  and  ttie  appllcatlan 
tti«re«r   for    roKnlatlnK    olootno  are  lAmpa.  mtUX  «Ui«r 
piirpoaea.      Fraiu  R.^i:riir,'rr  ami  Willirlfn  Wcnwl,  28,  S">uth- 

■  tuptun  luiMiiiK^  Louiicti. 

Annri-T  27. 

ImproTementa  In  the  oeaatniotiea  or  oleouie  aoeoBaii- 
LaUnw.  r.Horgr  liuwninn,  8.  Qu  dily  (.■nun.  Chaafery-lano. 
(.Jnhiinii  Frani!  Wryiir  iinil  i-'mliimiKl  Ciu.  AUiln*.  and  JoIm 
Ki<¥i»r,  I'mivn). 

Apparatua  tM  obantlBc  »t«racft  kaOarlaa.  w»A  oUi«r 
mupoMa.  WilliAtii  I'rr-KHnt  KnnkuKt}',  ti£,  St.  Vinoont- 
Btii'i;!,  I'lujvjtoa'.      iC"iu|il''l»* »iii"rilii;atuio  | 

Improvemonta  la  eleotrio  win  and  pola  oemwotara 
Chriii^u  ii.-1's  l-idiHie.  41.  Kn-'trlu'Oi).  Ijimiloii.  (Uoatii*.  Mix 
ami  tii-Tii->t.  Liiiiilnl.   Ili-rlin.'i     (I'lniij'li-it  njuw-ifiL'ati')!!.! 

Improvemeota  u  or  ooDneot«d  wttb  baldera  «r  aaofcata 
for  luoandeaoeni  eleotrio  laaipa.  .Umm  Yatc  ilelinwxi, 
47,   hiiioolirniiiii-licM,'.,    MidUc»c,\.     (Jomm    Walter    Collior, 

I'liil.-il  -Stitlii'.  'i     [tJcmijilHo  n|ioi'ilic*lloii,) 

Ar.:l'srr  28. 
An  alAOtrlo  bady  bolt.     f.norgK  Ilenty  KiMifora,    Portcr- 

■  Irri't,  }(lav"l'.y.  nnar  Chanlfrliatd.  l)ofl>y*liiro. 

AU'ii-.-T  29. 
Improvomenta  ta  tbo  manuTactiiro  ot  IndlKO  by  the 
appUoaUoQ  or  dootricUy.     Tiiik    1lu;:!i<u,  7b,  Chanut!!?' 
liiK'.  L [i«i.    [.-Tiut'iij  .U'liu  Mii-JiviiaM,  Kwi  Iiidi««.}    {Com- 

)>ii'i'.*  flm'i-ii)t'ALi<ii(. ) 

Improvcmeaca  la  otofltrlo  nrltobaa.     Waller  ThoaipaMt,',j 

17  oti'l  IB,  Siiiii liikiii|'|iiit-!»iiM<itK-i    L>>ii'l->ii, 
Im  prove  menta  In  automatlo  traaaoilttors  fvr  tolORrapWa  | 

purpoaea.  lliig<j  Ltiblioui',  46,  .S.>iilli4iii|>l 'ii  ln^iMi'iga. 
l»i"lon. 

AvuttKT  30. 

ImpravcmonU  tn  tbo  aironKomanta  aad  appamtna  For 

Blc«trioaliy    IlghtlUK   railway   ualna.      \Vil|];kiii    iOUojrd 

l^ligtloti,  MiiltBirl  iUllwa),    l>a>l'y. 

A  Hi;irM-  31. 
tnaprovemantalaoloetHc  bolla,aBd  tnapparatna  far  wn 
la  oonDOBllon   thorewltli      UIm'Ii'x   ll-ii:(i   VUruii,  11,  Cui. 
imriiU'iii-roiul,  .M  uI<lli»^ti)Ugh. 


SFKUIFKJATIUNS  PUnLISTTED. 

1858. 

I  lb29.  ladlcatora  (or  olootrtc  llsbt  swltoltoa,     Tuwlc  and.  [Mlg- 

Maurlee  and  Otben. 

Bi. 


doii,     6>l. 
linos.  Maasarlax  electric  potential,  tu>. 

IM. 
12376.   ElootrlQaocumulatora.  A«.     Wim' ( V'au  tlMtd}. 


IM73-  Elootrlo  lAnaeboB. 
\AA2b.  Elooirtc  awlteliea 


Sliurdu  mid  Shorriii. 
Six'Il.     6>l. 

61. 


B-I. 


17fi7&.  ToloKrapMas-     F'i[i4iihnr»«i , 

'J375,  Tolapbenon.     Wilkiix.     B-t. 

5011.  Elootrlc  rallvaya.     Va.ii  l>i'|"X-lo.     ti<i. 

11004.  StoraKo  battvrloa.     TlioiiiiLimi  i  Alciandi'r).     fti, 

110i>7.  laaulailou  for  clcetrlc  condactora.     Sii  -'lukor. 


4<l. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Dlvldond. 

Kanie 

[%Vt\> 

1/S 

Angla-Aiui'rimn  Bninh  EE.L. 

n  M( 

£/0 

—  fully  I'aiil  

M  Kov 

om 

Cnii  Ti'Ii'IfIiitiih  ft  Mnia     ... 
llidia  ILiblH-r.  0.  r.  A  TO. 

10/0 

Mi'Lrnpiii  Kld-'lri'!  Siimily 
Loiidnn  Klei'>rioH'>]i|i]y  ... 

>■■ 

■  iO 

12  July   

12/0 

Ti'lt^rAj>)i  Oiiiittruccion  ... 

2  July      .... 

11/ 0' 

riioa 

raid.      WeteM 


I 

to 

5 

H 
li 

i 


BrasUlan     Sabmarlne     Tolesrapli     CaBpaay.  -  - Tliu    nnriota 

uf  lliix  ('aijijiaiiy  for  ilii-  »'t-iik  uiiilt-ri  Aii^'unl  30  luiuii^itvd  tu  £4,977. 

Compaalea  of  ttio  Honih.— Tliu    fullniving  I'hvlrical  comMniae 
liavL-  bxm  K'Kinli^ixl  iliiriiii;  lli>.-  |ia!it  iitniillj  : 

Alooy  tiJ-l  Tiilailia  Kaitway  ui.l  Hurbniir,  £100  ultitm   CSS&.OOO 

ItniBii  Elcotrical  Kii;iii]tciinK  Co  ti|>aiiy.  £2  and  fSshvta  .      750.000 

t'liili  Ttl«plioiKJ  Coui|iany.  £5  Jinres 8&0  iMO 

FiDwlvr- Waiiiijc  CaMr  Coniiimy.  £5  ihann 200.000 

JohanRcnlnii'K  lIlwtuGiiy  Isu^iily  Cuin|i4tiy,  £1  aliarta  8S0.60<} 


NOTES. 


L 


%tok#.— Th«  Stoke  oiiTreiil  Town  Council  opposes  the 
iiitnxlaction  o(  electiic  li^lit 

A  City  UchCAd.— Moscow  i>  to  b|B  lightod  with  u 
WO-light  plant,     ^foscow,  Oreg.,  U.S. 

The  Shockeriea. — Tlic  cti-ctrica)  oxhiliitinn  iit  Birming- 
ham hai  Ikieii  liiiftl^  th«  "yhock«ric8." 

Jlimaioa.-~A  scheme  i»  on  hnnd  fnr  lighting  the  city 
nf  Kitigittowti,  Jauiuic&,  hy  elecirii-  light. 

Mtflbonme. — The  electric  tninin-ay  of  Melltoiuno  will 
shortly  be  ojivntxl  in  part  for  public  riiTining, 

tikaatoii. — The  Town  ('ouncil  nf  Ilkeston  opitoM  the 
Midliind  Hoiise-to-lfoiise  Loniiany'ii  application.  ■> 

lAghtiae  Coal  Mines. — Two  pita  a,l  Morton,  Ifi- 
longing  to  th«  Clay  L'ra<w  Coinjany,  aro  Ifoing  lighted  by 
el&etrtcity. 

Cardiff. — Several  cnmpaniea  are  eom{)eUng  for  the  right 
nf  lighting  this  town.  Ths  mutter  is  iti  the  hnmls  of  the 
oommittce, 

Washington, — It  is  proposed  to  light  Waahingtoti  hy 
dectricity  (i-om  [xiwer  ileriveil  from  the  Great  Falls  of  the 
Upper  PoUimar. 

Xlectric  Lamp-Posts. — Mea^ri^.  John  Sponcer  aiul 
Oa,  WeiljiAsbury,  informs  iiB  that  wroni^ht-iron  tttbee  have 
be«n  mtiiceil  2J  per  cent. 

Park  IJghtliiff.— It  in  prnpoRet)  to  light  the  Alfred 
Fiirk,  Alliihahad,  by  4r)  l*m|>e  of  'lO  c.j>.  The  work  ia  In  the 
bands  of  Messrs.  Siemens'a  ro[)i'osientitive. 

Znrioh.— The  eontratt  for  tlio  sTipply  of  electric  light 
plant  for  the  town  of  Enrich  hits  been  definitely  nwnnleil 
to  tho  Oerlikon  Works  at  the  amount  of  I,327.8ii4f. 

Southend. — A  scheme  brought  liefore  the  Southend 
Loi-sl  lionrd  by  Mr,  Hemmann  for  lighting  the  olifl'B  by 
electricity  has  boon  i-ofurttid  lu  the  lU>!id4  Committee. 

Oldham. — Meurs.  S.  Charles woi-th  and  (vO.,  of  Oldh.-ini, 
will  bencoforth  curry  on  thoir  bimincw  as  oloclrical  engi- 
neers under  the  iimnD  of  Messrs.  Uharlcswuri-h,  ILiUI,  :itid  Co. 

Haddersfleld. — TheCorpomtJoii  of  fluddorsfield  have 
itutnicted  tboEr  dork  to  take  the  necessary  etepia  to  aeciu'o 
for  theraaelvei!  n  prorisionnl  onlcr  to  supply  light  within 
the  iKiroujth. 

Aberdeen. — A  speciiU  uecliug  of  the  Abenlceu  Town 
(jouncil  will  lie  held  ^lortly  to  conitidcr  the  desintbility  of 
a)>p1ying  for  a  provisionn)  onler  to  »iithoriao  theCoiincil  to 
supply  olei'tric  light. 

Norwich. — Tho  Electric  Lighting  Committee  of  the 
'.Norwich  Town  Ootiiioil  aiv  intending  to  tAke  the  advice  of 
experts  npon  the  jiosaihiUty  of  obtaining  povror  for  eloclric 
UghUng  from  the  f»llfi  at  Xew  MUU. 

Telephones  In  Scotland. — The  Nntiomd  Telepfanno 
Company  have  commenced  to  erect  a  tnink  wfro  between 
l>undee  snd  Glasgow  for  the  purpoee  of  CEtublitthing 
telephonic  eommtinication  between  these  citie*. 

Progress  In  Berlin. — The  amount  paid  in  royalties 
to  the  town  of  Berlin  by  the  cutitnil  electric  stations  e<|U;iI 
toX167in  lS85i  j&I,366in  [886;  £2,9^2  in  1867;  and 
£4,739  in  1880.  The  royalties  are  10  per  cMt  of  the 
grou  reoeipta. 


Paris  CondnitB.^Mr.  Crompton  i«  testing  hn  air- 
insnlat^-d  mains  oo  the  system  described  in  another  note,  in 
a  lOin.  iron  pi(>c  for  nw  in  the  nn<leigrouiid  mains  of 
Paris.  The  authorities  in  Paris  stipulate  for  iron  pipes  to 
be  iisetl  in  all  ihcir  work. 

Bnrkoii.— TheUiiA  Committee  of  the  Itmton-oti-Trent 
Town  Couneil  have  received  the  manager's  report  as  to  the 
lighting  of  a  portion  uf  the  borough  by  electricity, 
statutory  meeting  uf  the  Council  will  Ije  held  to  consider 
the  whole  (plication  of  electric  lighting, 

Vevey  Eleotrio  Railway. — The  electric  rail 
between  Vevey  iind  Montrenx  carrie^l  ctiiriiig  the  vine 
fcitivid  tit  Vevey,  during  the  week  ending  lOth  Ailgust,  a 
total  of  Sif>,7M  pciMengem,  taking  nn  itieome  of  14,478f. 
This  was  eipud  to  an  .ivemgo  of  £S7  per  day. 

The  Electro  Harmonic  Society. — We  are  reqiieKletl 
by  the  lionnrary  secrotary  to  infoiTO  meralipi-s  that  shotilil 
their  comnninications  to  him  not  receive  the  usual  prumpt 
reply,  it  will  be  in  consefpience  of  his  al>soncc  from  home 
dnriiig  the  meeting  of  the  British  Association. 

Train  LiKbtinK-, —The  Pullman  Palace  Oar  Company 
hive  just  shipjMjd  !22  sleejMsr  cars  to  an  American  railway 
com|iany,  all  uf  vrhith  wure  wired  for  electric  lighting. 
Electriad  AcciimidaUN'  ComiKiny's  storage  cells  will  he 
employed.  Those  cara  had  formerly  been  lighted  by  the 
Pitntscb  )iAi  Byslem, 

Cable  Repairod.— The  Anghj-Anicriean  Telegraph 
CotniiMTtyV  cM«  Iwtwccn  lire^t,  I-'nincc,  ajid  St.  Picric 
Mi<|iielnn,  laid  in  IHG9  and  brakon  in  dcco  water  on  the 
IJth  of  July  liwt,  was  *itcee»fnllyre|«.ired  on  the  .">th  inst. 
by  the  comj»ny's  ateamor  "Minia,"  Captain  Trott,  com* 
matider,  and  is  now  working  well. 

Conferonoe  on  UininK.— The  conference  on  mining 
and  meUltiirgy  in  connaction  with  the  Paris  Inhibition 
Iiogsn  it*  work  on  \Vo«lnos<lay.  The  following  sulijoctB 
nro  Ui  be  tliscnssci  :  Safety  lumps,  the  nice  of  otectricity  in 
iiiineft,  hlanting  materials,  ventilation,  commtuitcation,  and 
transmiiiHiuii  of  motive  |iu»cr  in  mines. 

Adjostable  Transmitter. —  In  the  usual  fnrm  of 
telephone,  tho  tninsmilLt-T  is  fixed,  making  il  awkwiml  in 
speaking  for  either  -hiirl  or  Lall  [lersouA.  Mr.  .1.  Cnthlmrt 
Cioiddini,',  ol  UaMlitV,  Uas  introdilcod  a  form  of  tiunsmttter 
which  obviates  this  dtsadvantAge,  being  m^lc  adjustable  to 
height  by  mo.(nii  of  a  swivel-joint  nmingemont. 

Telephonic  ~The  Western  Countios  and  Sonth  Wales 
Teleplioni*  C'umiany  liu%'e  sent  ns  their  list  of  288  (lagos, 
com))r]sing  siibsrritwr^  connected  from  Southampton  to 
Plynionth,  .tnd  fioin  .Swaiisoa  lo  Shrewalmry.  The  work 
contains  a  map  of  their  inink  line*,  anil  in  evidence  uf  the 
luiccasing  activity  of  this  enterprising  company. 

Dfochino  Tools.— The  Britannia  Com|iany,  of  Chelms- 
ford, send  M^  their  last  list  of  machine  tools,  including 
screwing.macbinea,  boring,  drilling,  and  surfacing  machines 
for  large  work,  and  electriad  engineers'  drills,  such  aa  will 
be  constantly  and  increasingly  rei^uired  where  work  i* 
extending  or  new  machines  are  being  introduced. 

Rotherham, — At  the  last  meeting  of  the  RothcrhAm 
Town  (.'ouncil  notices  were  read  from  the  IIoiu«.|o>Ilousii 
Electric  Company,  Umited,  and  the  Fllectric  Construction 
and  Maintenance  Com[ntiy,  Lhtiited,  of  their  intention  to 
apply  to  the  Board  of  Tiiidc  for  a  |iroviflion.il  oi-iltft  itu- 
Lboriaing  them  to  supply  electricity  in  the  borough. 
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Foar-Piston  Engine.— A  reversible  rotary  engine 
havinj;  four  pistonft,  and  doveloping  power  with  great 
ocoiioni)'  in  fuel,  is  bein^  biiilt  by  Jos.  S.  Kictil,  of  Cliiuugo. 
It  is  de&igned  for  train  lighting  service  and  c«n  be  coupled 
direct  tfl  the  shaft  of  the  dynamo  or  in  the  ordinary  way 
by  belting.  Aatomatic  regulation  ftdmils  of  high  or  slow 
Bpeedfl. 

CroRoay. — The  MunicipBlity  of  Monte  Video  has 
recently  grantod  acreral  ccmcOB-iions  for  new  h'nes  of  tnim- 
vrnys.  Particiiliin?  of  theao  coultl  bo  ohtaiiiod  of  the 
Cotiitulat«  of  Unigiiay,  A  review  of  the  recent  pro);re«8 
of  th»  Blate  can  be  seen  in  a  neneral  deacnjilinn,  with  datji 
and  illuxintioiis,  iiiiUished  by  UocklilT  Bros.,  44,  l>iuit)a- 
strent,  Liverpool 

Contlnuona  Ralls.— Pruf.  Elibti  ThoTnsnn  ia  said  to 
be  sLron(;U  idvocatiiij;  the  use  of  a  portable  electric  welder 
to  run  alon^  the  railway  lines  and  weld  together  the  iron 
or  steel  rails  in  contiuuotw  Icnfitha.  Joints  will  lie  loft 
every  100ft.  only  to  allow  for  exiHinsion.  It  is  «xiiect«(l 
by  this  inuiius  the  joltini;  of  the  milway  carriages  would 
be  t:reutly  docroiutod. 

Ceylon, — We  am  glad  to  «oo  that  attempt*  »ro  being 
made  to  introduce  the  electric  light  into  our  coloniid 
dependency  nf  Ceylon.  There  is  a  wide  fiold  in  thiR 
{Kweession  as  yet  little  explored.  Mr.  I'en-y  Solloa  has, 
we  hoar,  recently  paid  a  visit  to  this  colony,  and  thinks 
well  of  the  n[)cninga  for  biuinesti  in  olectricul  plant.  We 
hope  soon  lo  hour  of  large  plant  boiiig  sent  out. 

Prepayment  for  LiKht.— It  is  interesting  to  noto 
thut  the  iiy*tfl«i  of  mtpjily  of  fixings  by  the  gas  coin|Miiicit 
and  i^irejiayniGnt  sy-itcm  for  giw  on  the  [wniiy  in-tbe-liox 
■yctem  is  working  very  satiafactorily  at  Itamsgate.  The 
c(>«t  [i«r  house  is  tt;«i  than  £4,  made  up  by  an  inrrease  in 
the  late  from  .'Is.  2il.  to  3a.  yd.  [ler  1,000.  .Nearly  200  ap 
pliottone  were  received  at  once,  and  the  whole  schumc  has 
fp'ven  Batisfactk)').  The  aniuiinte  are  collectwl  weekly  from 
tho  boxes. 

Telephones   from    Xa&ncaBhire    to    London.— At 

Lh«  iiixtiUily  ini't^^ting  of  the  I'lvsithiiry  (Cho^hiro)  Iligbwav 
ttiNiiil,  iiii  :ipplti:U.iuii  WIS  L-onstdered  from  tho  Nalioii;il 
Telephone  Co«i|taiiy  foi*  perniisaion  tu  erect  pole-carrying 
wirM  along  the  road«  tow;knlfi  Conglfeton.  from  the  Miiccles- 
field  boundary.  The  reipiiaite  permieoton  wa^  granted. 
This  will  now  cover  Lhe  space  which  will  bring  all  I^in- 
ciuhii«  and  Cheshire  in  direct  coiDmiinication  with  the 
metroi>oIiB. 

Freuoh  Telephones. — The  dispute  between  the 
Flench  Telephone  i.'omiKuiy  and  the  Govenimeiit  is  Jilcely 
tu  be  brought  before  the  courts,  but  it  is  not  likely  that 
lhe  company  will  receive  much  public  aiipport  in  businew; 
circles,  for  the  rcsnlt  seems  to  be  a  eonsiderable  decrease  in 
the  ratwi.  Alre-idy  the  aiilixcripliuns  for  u-iopbonea  have 
lioen  rodiicod  from  £'2'2  to  £\G  for  Paris  ;  and  from  .£16  to 
!.  XI 3,  or  uvttti  in  «onie  pliicus  £ii,  in  the  provinciM.  Munici- 
pal conlrol  will  evidently  tend  to  public  benefit. 

Telegraph  Cnt-Olf. — The  Hatch   lock,  invontod    by 

,  A.  lUtcfa,  of  Kansas  City,  mentionoil   in  the  Ettcttwid 

\tl^  is  a  device  to  be  used  in  tclography,  by  means  uf 

which  all  connectionti  with  a  telegraph  wire  can  he  cut  ofT 

at  all  intermediate    [mints  between   the  sender  and  the 

Ircoeivor.     The  jiatent  is  equally  applicable  to  telegraph 
wires  and  their  connections.     The  invention  Ja  said  to  have 
lioon  in   use  on  the  ii^b.   Louis,  Fort  Kcott,  and   Memphis 
lUilway  for  some  time,  and  has  worked  successfully. 
^ k 


Storage  Stations.— At  the  recent  meeting  of  the  Oer* 
man  Society  of  Kiiginoers,  at  CarUnihc,  Herr  Meinbeck 
stated,  in  an  interesting  ja^ior,  ttukt  practical  results  show 
th.it  the  working  of  a.  central  station  is  far  more  economical 
and  certain  with  accumulatvrR  tbun  on  the  direct  sup|)ly 
aystei].  He  rtates  that  15  tc  20  per  cent,  greater  economy 
results  from  the  use  of  a  storago  system  for  the  aame 
output. 

Now  Works  Ui  Newcastle.— Large  and  eotnmodious 
premises  are  being  oont^trucLed  at  Heaton,  Newcastle-on- 
Tyoe.  for  Hon.  T.  A.  I'arsfjiiis  and  Co.,  whose  works  ore 
now  at  Park-road,  Gateshead.  The  plant  from  the  present 
works  will  )>e  removed  to  Heaton,  and  tho  new  works  when 
HniKhoi]  will  cover  some  four  to  f!ve  ncroa  of  ground.  They 
will  be  arranged  for  the  mannfactnre  of  electrical  niKchinery 
in  connection  with  tho  ra-rsons  high-speed  turbo-generator, 
and  will  give  employment  to  large  mimbcrs  of  jwrsotiB. 

Rome.— it  ia  aiinonnceri  that  tho  international  electrical 
society,  recently  organised  at  Vieini.i,  has  receivul  a  con- 
tract for  a  central  »tBtiun  at  Kumc  to  light  an  important 
part  of  this  city.  Power  will  be  obtaine'l  from  tho  water- 
falls at  Tivoli,  of  which  2,000  h.p.  will  bo  used  to  drive 
high-presKure  alternate-current  raachineA,  which  will  be 
tninsmittod  to  llorao  alon^  a  distance  nf  ninotmn  miles,  and 
connected  t-o  the  central  station  alroa<]y  existing.  The 
Htatinn  at  Tivoli  will  also  supply  1,700  h.p.  for  other  light- 
ing, and  for  tmnsmisaion  uf  power.  The  pbiiit  will  be  on 
the  Zipcniowski-L)«ri-blathy  system. 

Salt  Lake  City.— An  ekctric  railway  was  opened  at 
Salt  Lttko  City,  Utah,  on  August  16  with  groat  ceremony. 
The  Mormon  city  is  now,  so  far  as  outward  apinarancea 
goes  at  any  rate,  i)uitG  a  tiLttc  |>aradise  holow,  with  hrnad 
streets  shadetl  with  trcoa,  lovely  buildings,  fertile  helds 
where  once  were  only  salt  marshoi,  and  now  the  good 
fathers  have  introduced  the  electric  motor  to  run  their  can. 
The  iitiiierial  piogruss  inudi;  by  a  band  of  men  in  these 
vorilabtfl  wilds  may  well  make  us  reflect  what  beauties 
London  might  possess  if  the  eriergio-'t  of  her  sons  were  also 
bent  oil  <ievel<)pnig  them  U\  the  utmost. 

Nowoastle. — Intimation  has  been  give  to  the  New- 
ciuitlc  and  District  KlecLric  Lighting  C«n]|juiiy,  Limited, 
that  the  terms  of  thoir  hconie  have  now  been  praetieally 
settled  with  the  Board  of  Trade,  and  therefore  the  company 
expects  to  be  in  a  {josition  to  commence  the  laying  of  lhe  main 
cables  almost  immediately.  Great  inconvenience  has  lioen 
eulforcd  by  the  company  through  so  long  a  delay  in  procuring 
the  license,  ivitbout  which  it  was  unable  to  lay  it«  cable*. 
The  machinery  and  plant,  however,  are  now  well  forward; 
and  the  comiHiny  inUinds  to  push  the  work  vigorously,  so 
as  to  bo  able  to  supply  current  to  ite  customers  before  the 
end  of  next  month. 

Harold  F,  Brow^n's  LetterB. — A  sensation  bis  been 
caused  in  New  York  hy  the  publication  in  the  New  York 
SiiH  of  lutiers  purporting  to  be  between  Harold  P.  Itrown 
and  ithera.  Mr.  Brown  is  exhibiUMl  us  incfmatiog  to 
Ediion  that  ho  wants  r),000ilols.  to  "  show  the  lack  of 
eHictency  of  W'estinghoa^e  dj'iumos  aud  head  otfioveAtors." 
He  did  not  get  it,  and  turned  to  the  Thomson- Houston,  to 
whom  it  )ippeai-«  t-hai.  ho  hinted  that  if  he  did  not  got 
Weatinghouse  dynamos  he  might  use  theirs,  saying  that  he 
had  "  withstood  trcmondou!)  jireesure  and  tempting  ofTers 
to  luo  other  machines."  In  short,  Mr.  Brown  shines  in 
brilliant  light  of  a  person  extremely  *'  on  the  make.'  Are 
the  letters  genuine  1  If  so,  Mr.  Brown  himself  is  genuinely 
"done  brown.' 
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BlMlTl«  Ugbt  luid  CatIl«drtUs.— Th«  wiadom  of  the 
,'B«ncber«  of  tiio  Tuaipic  in  utmulily  refusing  to  Hdtsit  g»s 
M-ilhin  the  sacred  i>rnciiict8  of  their  Ancient  nhnne  has  been 
Dioru  thui  justified,  saya  the  ft'iUi/  Tehgrapk  iii  u  recent 
Rot«,  by  the  rctults  of  gas  upon  tho  clerestory  of  G^loucestor 
Catbedtml,  where  after  oentiinei!  of  esiatenrc  the  nLnno  hitd 
prei;en>'ed  ilc  colour  ;  but  Rtnce  the  placing  of  the  gaa  jets 
beluw  the  clerestory  ihere  hiu  lieoti  u  Bt<sulj  discolotirulion. 
It  ie  to  be  hoped  thiit  the  Dean  »n<i  Chit|)ter  of  St.  Paul's  will 
aecnro  electric  lighting  for  the  (ii.>n)e  now  that  the  apaiidreU 
are  bein>;  fUlod  with  now  eiibjeets.  The  electric  light  in 
the  Temple  Thnrcb  hits  proverl  ii  great  «ucce«8;  and  dhows 
up  the  rich  ntone  and  clniireil  marbles  with  ^reat  elfect. 

A  Central  Station  for  Bombay. — The  committee 
^iftointed  by  the  Corporation  to  coiuider  tho  ■'[Uoation  of 
ligbtin{;  tho  city  biis,  it  in  stated,  decided  that  the 
exiatiiig  contr4Ct  with  the  Bombay  (i»»  Company,  which 
has  now  liul  a  year  to  run,  sh»ll  bo  continued  for  a  further 
period  of  three  yoarsi  eubjeci  to  certain  modifications. 
An  area  is  to  bo  r««er%-od  for  tho  introduction  on  a 
conitiderabte  scale  of  clortric  lij^liting.  The  clifltricl 
which  wil!  be  apjiroririatcd  for  tbtH  innovation  will  include 
aome  of  the  princiixkl  etreets  up  to  the  new  municipal  uHices, 
and  the  adjacent  oi>eii  spaces  which  were  a  few  yean*  since 
lighted  by  uluctrieity.  It  is  believed  to  be  the  intention  to 
make  the  conce«8ion  for  the  lighting  of  this  area  depend 
upon  the  rettults  of  a  public  tender. 

Helsbr  Cables,^l  is  nob  often  we  are  called  U|K)n  to 
Acknowledge  tho  receipt  and  to  report  upon  a  much  hand- 
collection  of  commercial  Bamplea  than  that  forwarded 

US  by  the  Telegraph  Manufacturing  Company,  of  Helsby, 
near  Warrington,  and  11,  yueon  Victoriu-street,  E.C.,  in 
a  neat  red  and  gold  lettered  ca»e,  folding  up  in  the  form  of 
a  book  for  the  library  shelf,  labelled  "  Electric  Light 
Cables."  We  have  a  eomplote  set  of  conductor!) — ^pure  and 
v«!ca!iise<5,  double  nibber  coated,  and  scncd  with  braid — 
ranging  up  from  single  stnuid  No.  20  bo  1^-12  table  for 
elocirk  lighting  purposes.  The  cards  are  fastened  with 
bands  of  elastic  ordy  for  ready  rctoroncc,  and  altogether 
supply  a  sample  cam  of  most  neat  and  convenient  design. 
We  commend  this  "  volume  "  to  our  renders  ;  no  technical 
library  should  l>c  without  it. 

W««ms  Electric  Railway. — ^The  size  of  the  train 
m  the  Weems  electric  railway,  which  bus  recently  been 
i,  ib  is  stated,  to  »  speed  of  two  bo  three  milen  a  minute, 
square  by  about  'iOft.  long,  pointed  at  both  ends. 
that  teases  of  farm  lands  in  Garden  City,  L^ng 
I,  bare  been  secured  for  five  years,  nn  which  it  is 
propoaedto  build  twocircuW tracks,  one  of  livomiloscircum- 
lerence  for  automatic  teste,  and  an  iiioer  circuit  of  four  miles 
lor  poMOngor  truin*,  together  with  a  generating  plant  of 
350  b.p.  [t  is  intended  bo  start  the  construction  of  the^e 
roads  by  September  15.  The  equipment  has  already  been 
oonbracted  for.  Tho  com^iany  eetimateei  that  it  will  bo 
noceaaary  to  make  an  outlay  of  from  80,000  t>  lOO,OOOdoU. 
The  Garden  City  scheme  is  said  to  be  preliminary  to  an 
enterprise  embracing  the  formation  of  a  syndicate  for 
building  a  railway  from  New  V'ork  bo  Philadelphia  and 
subsequeoUy  to  Cbivago,  a  diataiico  of  some  2,000  milee, 
which  it  is  confidently  cxi)Octed  will  be  traverseil  at  the 
sjMod  of  300  to  400  mileN  an  hour. 

ArtUtlo  FUtlnffB.  —The  demand  for  artistic  fittings 
ill  Bai'lin,  accoixling  to  a  recent  note  in  Kuhivw't  iiiKtitt, 
teems  to  be  now  \'<<i'y  large,  and  although  tho  tendency  to 
)aix«  and  cheap  tittinn  is  deplored,  there  aeenu  to  bq  a 


very  impottant  trade  springini;  up.  The  Berlin  maniifao- 
turers  not  only  supply  the  German  requirements,  but  also 
thow  of  Austria,  Holland,  Belgium,  Sweden,  and 
Danubian  principal itie«.  The  demand  from  those  part* 
mostly  includes  articles  in  bronze  and  wrought  iron,  com- 
bined with  copi»or  or  brass.  Phoaphor  bronze  ia  largely 
used,  and  still  more  modern  at  present  is  the  gold  bronu, 
used  for  roccoco  articles,  which  are  at  present  in  fashion. 
They  are  omamentod  with  parts  in  majolica  or  porcelain, 
and  it  is  itoiight  to  produce  coronas,  lustres,  and  all 
other  articles  connected  with  lighting,  whether  for 
gas  or  electric  lightv  richly  mounted  and  so  that  they  will 
make  a  pleasing  imjrression  on  the  eye.  The  numerous 
new  buildings  which  are  being  erect«d  in  Berlin,  and  the 
great  attention  which  shopkeepers  devote  to  the  oniamen- 
tation  of  their  ihow-windows  {iromote  the  activity  in  the 
lighting  Bppliiincoii  branch,  which  cannot  complain  of  a 
want  of  employment. 

Increase  of  Tractive   Power  by  Cleetrlolty. — 

The  electric  traction  increaser  for  increasing  the  tractive 
power  of  locomotive  enginOK,  invented  by  Elias  ICl  Kies,  i^ 
Baltimore,  has  just  been  bested,  according  to  the  American 
Eii'jineenng  Xftoi,  with  very  sattsfacbory  restdte,  on  the 
rhiladelpbia  and  Heading  Kailroud.  The  trials  were  made 
on  the  t'rackvillc  grade,  IS.*!  feet  per  mile.  The  apj>aratua 
coiisista  of  a  small  dynamo  and  engine  mounted  up  on  the 
locomotive  and  furninhiiLg  an  electric  current,  which  ii 
paasci  from  tho  forward  to  the  rear  driving- wheels,  through 
that  [jortion  of  the  track  rail*  lying  between  them,  caiuing 
an incicoBod  friction  between  the  wheola  and  tbo  rails,  which 
is  claimed  to  be  far  superior  bo  that  obtained  by  sauding 
the  tnicks.  With  the  dynamo  running  and  a  train  of  45 
cars  attachwl  to  the  locomotive,  the  ascent  was  made  in  28 
minutes,  while  without  the  cttrrenb  a  brip  over  bbo  same 
ground,  with  the  same  train  behind,  required  55  minutes. 
The  current  used  is  low  tension  and  the  increased  traction 
obuined  is  under  complete  control  by  the  engineer.  The 
method,  as  deacribod  above,  aeems  bo  ua  to  be  worthy  ol 
serious  consideration  by  railway  engineers,  ospeciulty  for 
those  lines  where  severe  gra^ltents  are  a  feature  of  the  line. 
We  hope  teats  will  be  made  of  its  usefulnoss  in  this  country. 

Turning  Down  Electric  Llghta.— Kousebnld  users 
of  incandcEcont  lamjw,  present  or  prospective,  have  one 
question  they  often  ask,  Can  the  electric  light  l>e  turned 
up  or  down  '!  The  answer  is,  it  can,  by  a  special  arrange- 
ment of  resistances,  for  which  extra  must  1>e  paid.  It 
seems  that  this  necessity  is  sometimes  a  tcjU  one,  for  instance, 
for  sick  roomv,  hut  ic  is  Tarely  carried  out.  This  is 
because  in  electric  lighting  there  is  no  saving  in  tumiog 
the  light  down,  a:  any  rat«  for  a  single  lamp,  because  tJie 
current  is  morvly  wa^btxl  in  be^t  olsowhere.  In  thoatrei^ 
however,  whore  many  lamps  are  employed,  the  lamjia  are 
often  shunted  into  series  to  reduce  the  current.  In  the 
case  of  a  single  Ump  or  two  this  is  not  ^o  easy  to  rirraiige. 
Where  such  a  thing  is  necessary,  it  eeems  to  us  that  it 
would  be  prefersblc  not  t«  diminish  the  heat  of  the  Ump 
by  generating  it  in  {urt  elsewhere,  but  to  diminish  the 
light  of  the  Ump  iteelf-  This  could  be  easily  done  by  the 
arrangement  of  a  translucent  or  opaque  shade  of  two  or 
more  shades,  which  could  bo  turned  round  to  shade  tho 
lamp  as  desired.  This  would  be  perfectly  aasy,  and  would 
be  far  preferable,  in  ouj-  opinion,  in  moat  caeostban  tJis 
somi-scientifie  talk  by  the  company's  electrician  about  pro- 
viding «u  accessory  resistance,  which,  if  carntxl  out,  would 
bi'  an  extra  expense,  and  also,  in  most  cases,  more  or  loss  a, 
source  of  danger, 


Kndaction    EiqMrimenta  by  Pr«f.   Thomson. — 

Some  very  renuirkahle  and  inter^ting  experiments  upon 
the  imttire  of  induction  have  been  sTiown  at  the  fiallery  of 
Liberal  Arte,  at  the  PHtis  Exhibition,  and  an  ilUistmtfld 
account  is  given  by  M.  Hoepitalier  in  Jjx  Nature.  These 
ox|ierimont8  conaietwl  in  suspending  a  ring  of  copper  in 
Bir  witbont  contact  some  7iii.  above  a  coil  in 
which  an  Alternating  current  was  i>as«iig ;  o[  abow- 
ing  objects  which  [fersistcntly  refiue  to  slay  in  tlieir 
jikceB  when  the  ciirront  \n  turned  on ;  of  balls  o(  metal 
aimponded  in  water  and  mpidly  revolvinj;  mthont  apparent 
means:  and  last,  and  most  extnuiixlinary  in  its  elTcot, 
a  t<mall  coil  of  intiulntod  wire,  to  which  is  attacho<l  an 
incandescent  laiu|>,  jiut  into  a  vessel  of  mitci-,  anJ  when  ibo 
current  is  turned  on  this  riaea  in  the  water  till  the 
repnisive  effect  is  haliLnc<!d  by  the  liyilroetitic  efTect^  at  the 
BUne  time  ligbtinj^  tho  lamp  under  the  water  by  the  indue 
tivQ  action  in  the  coil.  The  ruaaoR  of  the  repulsion  acting 
in  this  extraordinary  way  ajC^itut  f;ravitation  ia  that  tho 
induced  currenta  o))[K)Be  the  variation  of  force  and  cause 
tho  induced  cun-out^  to  lag  a  quarter  period  behind.  The 
sum  of  the  nttractioDS  is  then  less  than  the  sum  of  the 
r^nilHOiis,  and  if  mifiicient  the  diflerence  will  bold  the  ring 
lovpendod  in  space. 

Type  Sotting:  by  Electric  Motor, — The  [)ubliithoi~» 
of  the  Chica^^  Evcnutg  Jonriud  have  recently  inKtatlotl  a 
Thomson -Houston  motor  for  running  a  Thoriia  type  soiling 
nuchina.  This  consista  jnincipally  of  two  iron  cylinders 
about  "ifi'm.  in  diamotur  and  30in.  in  lcn)rth,  mountetl 
vertically  ono  above  tho  other  on  the  same  axii).  A  soriot* 
of  vertical  grooves  runs  the  entire  length  of  cylinders,  aud 
a.*  the  upper  cylinder  revolves  with  an  intormitlont  motion, 
the  grooves  in  it  are  brought  directly  over  those  in  thp 
lower  cylinder.  A  lino  of  used  type,  as  it  comes  from  tho 
"forme,"  isslip[)ed  into  any  groove  in  the  Uji^icr  cylinder, 
and  this,  as  it  revolves,  drops  each  sap-irato  type  into  im 
["eHiiuctive  groove  in  tho  lower  cylinder,  the  operation  being 
effected  by  a  system  of  tiotche-s  cut  on  tho  side  of  citch  tyi*. 
and  which  notches  correapnnd  to  a  wani  [hl.<ic<xl  at  the 
upper  oud  of  tho  grooves  on  tho  lower  cylinder.  The 
opemtor  dtain  front  of  a  large  keylmml  somewhat  re-ietnb 
ling  a  tyjMwriter,  and  by  depressing  a  key  causes  the 
lowest  tyi>c  ill  tha  oorrcciiiouding  groove  of  thii  lower  or 
"  setting  "  cylinder  to  drop  oulw&rd  ou  ;i  rapidly  revolving 
disc  which  carries  it  to  an  ojMning  in  a  sort  of  giiani  rail 
surrounding  the  disc,  and  delivers  it  upon  a  moving  belt, 
on  which  it  is  carried  to  a  lifter  wliich  ntises  it  Into  a  long 
setting  stick  directly  in  front  of  tho  o(>6nLtor.  This  setting- 
stick  terminates  in  a  ju^tifying-stick  at  tho  0|>crator'8  left, 
and  a  geeonil  o[>erator  does  tho  work  of  juntifying.  A 
Hoctinn  of  the  comjioseil  type  is  drawn  to  the  mouth  of  the 
justifying  stick,  and  is  justiflud  with  spacos  taken  from  a 
case  containing  ch<uuiol»  for  the  diflerent  spaces  aud  the 
hyphen,  the  lowoat  of  which  are  ]tartially  pushed  out  by 
QJflCto)-B  wnrkcd  with  a  treadle.  It  is  claimed  that  the 
machine  will  distribute  and  sol  ty|H)  at  the  rate  of  S.OOO 
etns  Iter  hour,  two  girls  and  a  boy  doing  the  work  ol  six 
mull.  Il  will  be  seen  that  this  muchino,  unlike  tho  Lino- 
type, teto  ordinary  type  which  has  afterwards  to  be  justitied 
or  sjucod.  A  Thorno  machine  is  working  at  tho  ^yiso^ 
stand  at  the  I'iiris  Exhibition.  It  bids  fair  to  be  a  really 
useful  invention. 

The  FiTe-Wire  Ssratom,— The  following  absU-act  of 
a  |i.ij>or  by  [>r.  Kroigcr,  of  Knnigsberg,  is  given  in  the 
KUftneal  iyorUl,  from  which  it  ftppe«i-a  that  the  five-wire 
system  is  to  bo  introduced  into  tlial  city :  We  have  no 


sense  afTortling  a  direct  perceptkin  of  electricity.    Still, 
although  we  are  unable  to  see  the  play  of  the  phaoomeQ^ 
tho    practical    applications     increase    daily.      A    oentnl 
sution   is  about  Ut  bo  erecte«l  in    Kiinigsberg  for  inp- 
plying  electric  light  and  |»wer,  and  the  manner  of  dohig 
thitt  is  full  of  iiiteroAt.     Irnagiiio  a  raiwd  tank,  from  which 
water  \%  ted  through  mains  to  a  turbine,  and  you  have  an 
image  of  the  electric  current.     Tho  h«ght  of  the  wat«i 
coricB|>ondfi  to  the  eloctric  prossvu-o  alcove  the  earth,  which 
ij(  oblainoil  by  dynamos.     In  dealing  with  krge  r|Uantiti<i 
of  otflctricily  wo  must  provide  a  s)ieci«l  rotum  lead,  Mmi- 
Lilly  with    water,  by   meana   of  a   water  diachargc     "Ifce 
Liiger  the  current  of  electricity  the  larger  the  wires,  which, 
with  »  large  numlwr  of  km|}s,  bcoomo  oonaidenblo.    It 
we  desire  to  nin  a  double  number  of  lurhinea  with  Uw 
same  'pinntity  of  water,  we  tawX  raiae  it  to  twice  the  heighl 
and  place  one  turbinn  above  aiinlher.     In  the  same  w%y  tfcl 
uiimtier  of  lam|>s    is  incrcuaed  without  more  copper  hy 
doubling  tho  pressure  and  connecting  two  lamiM  in  Boriei. 
To  this  end  a  third  lead  m  placed   between  tho  two   iisusl 
nnoB,  the  lamps  being  equally  distributy]  oi)  both  aide*,  in 
which    case   each    himp   will    receive   aufEcienl   curreDt 
Kf-turniiig  lu  the  turbines,  and  suii)K>sing  the  number  ol 
U)i|)er  ones  is  smaller  than  tho  lower,  while  each  requires 
tliio  same  (piaiitity  of  water,  then  tho  water  flowing  from 
the  ii|j|ior  stage  will  not  sufTice  for  the  lower,  at»d  to  obtain 
nnniiiil  woik  a  i^iocial  wabcr-pipc  must  bring  to  tha  lower 
ones  sufficient  to  nuko  up  any  deficiency ;  so  with  th« 
lani^xs.     If  the  middle  lo.id  returns  to  the  stntion  it  c«n 
I'itlicr    bring  or  convoy  a»vay,   if   the   two   divisions  are 
unequally  burdened,  sufficient  electricity  to  supply  the 
Hurpluii  iiiiup9.     In  a  large  supply    this    differenco    will 
nut  cxceeil  wic-lhitil,  so  that  the  extra  load  only  requires 
one  third  tho  section  of  the  others.  Such  a  system  is  called 
a  Ihi'DC -wire  one.     Nowsinipojo  the  lumps  fixed  serially  in 
four  lirauchex  and   wc  have  the  five  lead  system,  mcJl  as 
i.s  about  to  Iw  iiseii  in  Konigsburg,  and  which  re<iuire6  only 
about  ono-tcnlh  the  woight  of  copjKjr  aa  compared  with  the 
two  lends. 

Reportinir    ProgroitB. — rrogress    in    going    on    ao 

rapidly  in  numu  dintiictn  that  it  'w.  leally  almoat  difS- 
cult  lor  electrical  men  cii^'ossed  each  in  their  own 
work  to  keep  )>ace  with  the  facts,  tf  they  havo  not 
had  sjiucial  ocraiiion  or  opjmrlunity  to  in«i>ect  ibo  work. 
Wc  havo  reported  progrees  on  Bovera!  of  the  central 
sUitioii  undertakings,  and  this  week  wc  paid  a  visit  to  Mr. 
('rompton's  tvurkx  at  Kuitsingtun.  What  will  b«  thought 
of  the  stiiteiuont  tb;it  hero  they  are  potentially,  if  not  at 
the  present  niuniciit  actually,  in  the  iinsitiou  to  supply 
601UV  300,000  inciuidcsDOril  lights  in  the  district  lying 
between  Kensington  Park  to  Netting  Ifill  on  one  side, 
iii4?liiding  by  l^ut^on's  Gate,  Exhibition  road,  CromwoQ- 
ixiad,  lAiBrompton  and  Sloaiie-»quare.  The  mains  are  laid. 
ramifying  in  all  diroctionu,  in  culverts  or  eoadiutci  two 
new  largo  stattoiia  are  pmclically  finished,  one  in  extension 
cf  Lhu  old  ICenEinglon  Court  station,  whore  a  haiidsone 
building  is  approaching  completion,  alongskte  which  Ur. 
Cronipton  is  building  a  lino  hoiiBO  for  hiiiiRelf,  in  which  he 
will  roBido  shortly,  and  from  which  bo  will  superintend 
operations.  The  other  station  is  finished  and  working, 
though  only  a  small  part  of  thu  machinery  is  yet  placed  in 
position.  This  new  station  is  situated  at  the  opposite  end 
of  tho  district  to  Kensington  Court  station,  being  at 
Chafwil-place,  Knightthi'idge,  and  the  two  stations  will 
serve  on  to  tho  »;ime  service  mains.  There  are  10,000 
lights  at  |n-esent  at  woi'k  ;  35,000  lighte  will  be  lighted  in 
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months  from  now,  nearly  all  ol  which  are  ready 
wired.  Several  snbaidmr}'  batten,'  stationg  are  conatnicteil, 
and  more  will  t>o  {jut  down.  The  generating  stutioiis, 
with  the  secondary  gtations,  will  eventiutly  be  in  the 
pooitioii  of  Ixtin^  Me  to  aitpiily  Ritrriiiit  sufficient 
for  a  total  number  wired,  as  mentionod  above,  of 
300,000  luui|»,  though  it  is  hardly  expected,  even  of 
this,  one  of  the  rinheot  diHtricU  in  Tiondon,  that  ho 
maay  as  thiu  will  be  raiiiiir«]  for  nt  loast  many  yoara 
The  plant  in  the  new  station  will  be  the  same  as  that 
itiipi«tied  by  Messrs.  Crom[)ton  lor  the  Vienna  iustAlIation, 
confliating  of  Ribcock- Wilcox  Imilers,  Wilbns  engines,  and 
Croni[>ton  dyn;an)os,  on  the  direct  supply  system,  with  nccii- 
mulatora  aa  resorvo.  The  present  plant  is  to  be  six  engines 
of  250  h.p,,  with  Itoilors  for  2,000  h  p.,  and  battery  jiower 
sufficient,  if  necessary,  to  give  out  at  one  time   .5,000  h.p. 

(The  dynamos  ai-e  wound  Fur  about  2'>(i  voltA,  uud  iire 
p[  180  h.p.  each.  The  service  will  be  maintninod 
lit  330  volt«  in  the  mains.  The  mains  are  bein^ 
laid  on  the  three-wire  system  in  uiidorgiuund  cul- 
verts, the  main  culvert  leoditig  ont  of  the  station 
being  7ft.  bi^b.  The  smaller  cnlverU  mnge  about 
3ft.  deep,  buL  vary  accoixliaj^  to  (maition.  Tho  »yHtcm 
used  is  that  of  air  iniuktion,  with  ociiA«io>ial  contacU.  The 
eonductOR  are  thick  solid  strips  oE  copper  in  one,  two, 
or  tliree  stri|)9  u.ich,  Lliree  set*  in  I'liL'tt  ciilvuti.  Iron 
boxoe  are  provided  at  certain  disUnceH,  and  the  strips  are 
itraitwl  tijcht  by  nietins  of  ocrew  jitcks,  nn^l  lirnilylraltud  to 
the  iron  framewnrk  of  ihe  Imx,  through  vury  st-rotig  g\a.nK 
inaiihilom,  furrowetj  to  prevent  fliirfac« -leaking,  and  backed 
with  indiarnbliur  wiufhcint.  The  cunijKtny  have  :l  Lirgu 
maji,  threaded  with  ditlui-enlcoluui-od  ihroiidti,  haiigin^  in 
ihe  office  to  indicate  with  exactitude  the  position,  number, 
and  cajiAcity  of  thu  main  cubloH  aixl  foeders.  Armngc- 
ment^  arc  made  for  tlie  giiidiul  iucrcit^e  of  the  jilcint  iiH 
demand  incroaaos,  but  iho  buildings  arc  now  complete  foi' 
(he  fidl  tsupply. 

Electric  Tabulating  System. — Mr.  H.  Hollorith  has 
Bont  us  it  descri^ition,  originally  a;p[>e.'mng  in  thu  American 
ScAi<ni  '>/  Miufx  (jiutrSi-ri If  (Nu.  3,  Vol.  X),  uf  bia  elocti'ic 
tdtuIaUng  flystfin,  which  we  have  already  alluiled  Uj,  and 
which  seems  to  bo  ileatinod  to  elfect  a  wonderful  revolution 
in  tlie  mcthoils  of  tabulating  tho  vibd  unil  other  etvlietics 
reliiting  tn  a  general  consus.  The  importance  of  the  subject, 
not  oidy  from  the  |>t>int  of  view  of  Information,  but  from 
tluii  of  mere  expenditure,  ntn  be  guiigud  when  it  is  stated 
that  tbe  American  Goiigretcs  lixe'l  the  coat  of  the  next  census 
to  bo  taken  on  June  30,  1800,  exclusive  of  printing,  at 
6,400,000doU.  A  ccnsuit  may  he  comimrcd,  nay*  Mr. 
Ilollcrith,  to  an  iuBtantaneotu  pholograph  of  tho  whole 
country  uud  thu  process  uf  tabulating  tu  ihu  iluvulupmoiib 
process,  to  bring  out  lirst  the  miiin  fcalures  ^uid  afterwards 
the  half  tints.  If  tiie  country  is  tu  sjiond  S^OOO^OOOduk. 
on  expo«nre,  the  picture  ought  to  l>e  projierly  develope«I, 
Tho  statistics  cajubte  of  being  dovoloitcd  are  the  replies  ss 
to  rice,  coloui',  ecx,  ikga,  tvlatiuiiship,  conjugid  condition, 
occupation,  and  time  vmployod  ;  wbotbar  sick  and  tempo- 
nirily  dimblod  on  d»y  of  census;  blind  or  olherwt«e 
{tcrmanenlly  <lisablod  ;  cinnub rood  and  wriLo ;  place  of  birth 
of  self,  anil  of  father  and  mother ;  also  deaths  during 
previous  year.  Such  an  onumeration  of  this  would  corres- 
[H)ud  to  a  fully  linieii  exiioHUn;  of  iho  plioU>gra.phic  pUto. 
It  is  nui  enough  to  simply  enumerate  tho  additions  of  th&ic 
items,  and  yet  much  statistical  information  of  tho  cnmbina- 
is  has  had  to  be  loft  hitherto  lor  want  of  funds.  To 
lOw  the  numbor  of  single  or  nuuried  is  of  j^reat  value, 


but  it  voatd  be  of  more  value  to  have  Ibis  infonnation  ui 
combination  with  age,  sex,  occujation,  etc.    Again,  we  have 
information  regarding  age  and  occupation.     If  the  living 
|x>pulation   were  tabulated  by  combinations  of  age  and 
occupation,  and  HkonHso  tbo  deaths  by  ages  and  occuintiona, 
we  ithould  then  have  data  from  which  roHublo  iuforcncM 
might  be  [Irawn  regarding  the  effeeta  of  various  ocoupations 
uijon  length  of  lilo,  and  it  might  be  jMissible   to  conaLnict 
lifu  liiblua  for  the  various  occu|Mitioas,  which  would  be  of  ma- 
terial  uee  to  the  iu»umnce  oftices.  They  would  also  point  oilb 
needed  reforms  in  sanitary  or  other  conditions.     This  is  a 
field  of  investii^ation    which  ah  yol  'm  almost   entirely 
unexplored,  a-nd  is  one  which  almost  before  any  other  than 
that  of  defence,  belongs  to  the  work  of  the  State.     To 
obtain  those  data  ([uickly  and  rotiably  is  the  object  of  Mr. 
Hollerith's  miwhino.     In  the  usual  method,  if  tho  answers 
were  written  on  a  broad  strip  of  pn]ver  half  an  inch  a[jartt 
it  woulfl  take  a  length  of  iiOO  miles  lo  contain  the  answoit 
uf  tbe  approaching  Americiui  census.     Ench  of  these  items 
would  have  to  lie  gone  over  by  the  eye  again  and  again, 
and  ticked  olf  by  the  persons  tabulating.     Or  if  cards  woi'e 
used  4D0  lone  wuuld  l>o   roi^uii'od,  and  if  a  single  card 
iMcame  displiicei.1  it  wuuld  cauw  almost  endloss  confusion, 
instoatl  of  this  method  Mr.  Hollorith  proposes  a  combiued 
mechanical  and  electrical  miichino,  which,  by  means  of  cards 
first  punched  with  holes  cornMpotiding  to  the  returns,  cut 
hiLve  uny  combination  of  electrical  contacts  connected   by 
the  fidliti>{  of  nietallii;   pins  into  mercury  cups  through  the 
holes  on  the  cards,  and  thus  moving  any  desired  number  of 
dial  counten;  stvp  by  stop  by  moiuis  of  olcctromagneta. 
Tho  details  of  this  machine,  the  cards,  and  the  |iunchca  Mr. 
Hollerith  hiw  very  ingeninusly  worked  out.     Tbo  record 
nutls  (siKe  about  Sni.  widu  by  o^iu.  long)  have  a  carefully 
arninged  sot  of  divisionR  of  i|uarterini:hBcpiareB,  each  square 
having  a  sjtccial   meaning  or  nunibei-  assigned  to  it,  which 
of  course  can    vary  according  to  the  statistics   rei^uiroil. 
Tho  divisions  wouUI  coire8|>ond  to  sex,  married  or  Einglc, 
illiterate,  etc.     But  details  of  specificaUon  would  be  indi- 
cated by  a  cumhinHtiori  of  two  or  more  holes.     These  would 
be  punched  by  a  special  machine  having  movable  punches, 
and  several  cards  could  be  punched  at  one  npcratioii.     The 
district  is  Indicated  by  a  cei  tain  combination,  and  on  a  c.ir<l 
being  misplaced  it  is  only  nunetDitiry  to  niii  wires  through 
the  bundle  of  caiils  to  rivtoct  a  misplaced  card  at  once,  ^is 
alone  naviuy  ondlrs-i  confu.iiiH!  and  roscnrch.    In  tabulating, 
a  Borica  of  dials  like  small  »ci«are  clocks  are  anungod  on 
aholvos  oil  a  table,  each  one  registering  to  10,000,  and  all 
being  muvahle  and  intcrchangcnble,  and  arranged  to  make 
their  own  electric  contacts  on  being  pushod  into  their 
places,  so  that  manipulation  is  siniplu  and   catty,     'fheir 
electromagnets  are  connected   to  a  l>attei-y    and   to  lh« 
mcrciu*y  cup  of  a  tibuUiting  plilo.     The  caitis  are  slip^wd 
one  after  tho  other  rapidly  iiiio  a  slot,  a  press  with  spring 
{HiiiiLs  is  brought  down,  coiitiictH  are   ma<Io  through   the 
pniicliod  holes  only,  and   the  whole  of  the  details  of  one 
cut!  is  legistervd  ut  one  o]»erdtion.     My  a  suitable  Bysl^m 
of  leliiys  any  |ios»il>lo  combiiiatiun  can  be  taken.     For  tbe 
two,  at  ]»resent,  most  inijiortant  fuiiUires  of  a  census — time 
and  accurucy— tho  system   prwents  great  advantages,  but 
bbe  greatest  will  be  the  possibility  of  a  thorough  cominlation 
and   Uhulation  of   all   dntails.      The  introduction  of  this 
system  can  hanlty  (ail  to  be  of  immejise  utility  to  statisti- 
cians and  Government  dejiarimenta  in  many  brancfaos,  and 
Mr.  liolleriLhe  work  will  probably  be  found  to  have  b«<n 
one  greut  factor  in  the  knowledge  of  conditions  of  life  and 
tbo  subaaqueiit  advaucemenl  of  humanity. 
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PRF.S1DEKTTAI.  ADDBKSS. 

Th«  fifty-ninth  annual  mofttic^^of  the  Briti^th  AmocmUoii 
oporuid  on  Wodiiedday.  at  Newcaatle^n-Tyiie.  Th«  town 
H  crowded  with  distingitiahef)  vieitors,  aa<l,  frum  tlio 
tickets  imiiteil,  it  is  ox)tect«iL  Urn  this  year'n  nteeting  will 
be  &  larf^e  ami  tb(>rou(>hly  sii<.-(.-«)i»ful  oiio.  The  iniui^iir.il 
uldreiu  t/iok  place  in  a  larga  hall,  holitiiig  3,000  |ioo]ilc. 
which  witfl  lilled  with  n  biilliiiiit  Hudieiice.  Sir  Froderick 
Bramnrotl,  F.KS.,  I.liv  ivtiritiK  [ii-e«)(leiil,  io«>lc  the  chiu; 
am]  gracefully  iiitrixhicud  tiiii  KUccemor,  Prof.  Kliiwer, 
F.it.S.,  to  wh(««  work  herald  it  would  ho  su[H;rorogation 
to  ineiitioii^firNt.  in  th*!  Crimeiin  War,  aftorwaiTlH  in  coit- 
nection  with  the  SlitMtim  of  the  Ttoviit  College  of  Hurgeoim, 
knd  Ut«r  in  the  ortice  he  now  hold*,  of  IJiroctor  of  the 
Natural  History  Branch  of  the  British  Mu&ciim  At  Houth 
Kensington — ^work  which  IiaiI  made  him  worKl-rennwned. 
Sir  Fredarivk  BrHTnwwIl  then  vacjttol  the  chun;  which 
was  taken  by  the  Prwidont.  Prof.  \V.  H.  Flower,  C.B., 
IiIj.D.,  r.K.A.,  Prea.  Z.S..  cU;.,  who  was  rccctvod  wiih 
loxid  cheer*. 

The  President  then  doliverod  his  address,  in  which  ho 
took  for  a  auhjoct  the  imtwrtMnco  of  pnblic  miLscnmfl,  and 
from  which  we  lake  the  following  extracu  . 

The  fint  reconlwl  institntion  which  bure  the  n^mc  of 
muscuin,  or  temple  or  hu.iint  of  the  Muses,  was  that  founded 
by  Ptolemy  Soter,  at  Alexundria,  about  300  B.r.  -,  but  this 
WM  not  »  musenrn  in  our  »onm  of  the  wonl.  hut  rather,  in 
ttccunlaiivo  with  it«  otymoloi^y,  u  plaoo  appropriated  to  the 
cultivation  of  Iciimine,  or  which  was  fr(M)Uont«d  by  a  society 
or  ai.jwleniy  of  lo^irried  nmn  licvotinj;  thcmHulvea  to  j>hiIo- 
KOpbical  ttudieM  ^ind  the  improvement  of  knowledge.     .     . 

All  tho  6ftrli«8t  collwtiotis,  romixuMble  to  whut  wc  coll 
nusentna,  were  formed  by  and  maintained  at  the  c\f  toimc  of 
privBM  indiviiliial.s  ;  som^-timei  phyiiiciani,  whoHo  Hliidiea 
mturally  Ie<]  them  to  m  tiistfi  for  biological  Hcieiico  ;  often 
groat  morchaiit  princes,  wbo«o  triidin>;  connections  affotde<i 
opportiiritic-i  for  bringiitK  toKothcr  tbin^  that  wore  con- 
ndered  cuiiona  from  foreign  lands ;  or  ruling  tnonat-chs  in 
their  pHvnte  cajtacity.  In  every  case  thoy  were  main- 
tainod  miiinly  for  the  gnitificalion  of  the  |M}HBe&»or  or  his 
personal  friends,  »nd  nirBlv,  if  ever,  iusoci»tci  xrith  ;iny 
Kyntematic  teaching  or  pnblic  buiielit.     .     . 

In  Kngbind  the  earliettt  Immn'Uidt  uollectorv  of  niiiccl- 
liiiiiMiUs  objects  were  the  two  Juhn  TiTuloMrunts,  futJi«r  uiid 
son,  the  Utter  of  whom  published,  in  Itirj6,  a  little  work 
called  "  M<isft-um  Tradescantiannm  ;  or,  a  Colleclion  of 
Kau-ities  preserved  tit  South  famlieth  neer  Iiondun." 

The  iflea  th:tt  the  mxintemince  of  a  museum  was  a.  jior- 
tion  of  the  public  dnty  of  the  State  or  nf  nny  niuntcipd 
institution  had,  however,  nowhere  cntoi'od  in^  ibo  mind 
of  man  at  the  beginning  of  the  loat  century.  Kvoii  the 
groat  teaching  bodies,  the  univeniities,  were  rIow  in 
ac^uiriii;;  coUectioiiK,  but  it  iniiiit  be  recollected  thut  the 
snbjoctH  considered  most  oMnitlal  to  the  wiucHtion  they 
then  professed  to  give  were  not  those  which  needed 
illustration  from  the  objects  which  c-in  he  brought 
boKolher  in  n,  museum.  The  Ituliuri  univertiil-iee, 
where  atutomy  wan  tiiught  as  li  science  tuirliur  and 
more  thoroughly  than  anywhere  else  in  Kuroiw,  soon 
found  the  deairability  o(  keeping  collections  of  preserved 
ajx.'cinivns,  and  the  iiit  of  pre|Mring  them  attained  ii  high 
degree  of  excoUencie  at  Padua  and  Bologna  two  centuries 
ago.  But  thuso  were  gonerally  the  private  property  of 
the  iirufosa^irti,  aa  were  nearly  all  the  cnllectionn  uned  to 
illuslmte  the  teaching  of  anat  my  and  pathology  in  our 
conntr)"  within  the  memory  of  many  now  living.     .     .     . 

Though  the  cxficrimcntnl  sciencoe  aiid  those  which  deal 
with  the  laws  whu-h  govern  the  universe,  rather  than  with 
the  materials  of  which  it  is  composed,  have  Hot  hithertn 
greatly  call&d  forth  the  collector's  instinct,  or  ilo))ondcd 
U|ion  muKOums  for  ihuir  illuMtration,  yet  tlic  grout  udvun 
tages  of  collectiuHH  of  the  various  in^ruments  by  mcuns  of 
which  these  ^ieiicos  are  pursued,  and  of  evaniploa  of  the 
methodaby  which  they  are  taught,  arc  yearly  liecouiing  mure 
manifest.  Museums  of  Hcieiitific  apimratiin  now  form  ])or- 
tiona  of  every  welluiiiiipjteil  (.tducational  G8tablisbmmtt,aml 
under  the  auspices  of  th«  Jjcioncq  and  Art  l>eprti-tme«t  «t 


tode 


South  Ken»inj^n  a.  national  collection   illuittrating  ibow 
bmnchas  of  natunil  hifitorv  Bcience  which  have  escapad 
recoi^nition  in  the  British  MuHCum  is  nMuiaiog  a  magnitude 
and   imiKirtancc  which   brings   the  question  of    pro]; 
hoiiiiing  and  dii^tlaying  it  urgently  to  the  front. 

ArtomAliet  such  as  these  ftre  certain  to  occur  in 
present  almost  infantile  though  rupidly  urogresuve  state  of 
science,  ft  may  lie  taken  for  grant«l  that  no  scientific 
inatitiilioii  nf  any  complexity  uf  orgsnisution  can  he, 
except  at  the  moment  of  it«  birth,  abreast  of  the  meet 
modern  views  of  the  filibjtx't,  esitccially  in  the  ilii*iding 
lilies  between,  and  the  projiortional  ropresentaCioD  of,  the 
Various  bi-aiichee  of  knowledge  which  it  includea. 

The  necccaity  fur  subdivisions  in  the  study  of  iMiicnco  ■ 
Gontinuxlly  iKioomJng  more  ap[iarent  as  the  knowledge  of 
the  details  of  each  subject  multiplies  without eomMpondinc 
incrO'iJiie  in  the  power  of  the  human  mind  to  grasp  and  deu 
with  them,  ami  (he  dividing  lines  not  only  become  sharper, 
hut  us  knowlmlge  advances  they  friviuently  remiiro  revision. 
It  might  tw  supposed  that  auch  revision  woiila  adjiut  itselt 
to  the  direction  taken  by  the  natural  development  of  the 
relations  of  the  diflorciil  hi-anchoa  of  science,  and  the  truer 
conceptions  entertained  of  such  rcUtions,  But  this  is  not 
alwiiyfl  f*o.  Artifii^ial  harriem  arc  conLintialty  being  raised 
to  keep  the«o  dividing  linea  in  the  direction  in  which  ther 
have  once  stait«d.  Ibfficulties  of  readjuntment  arise  not 
only  from  tho  mechknicul  olMtaclefi  caused  by  the  size  and 
arrangementH  nf  the  huilclingH  and  facilitlec  for  the  alloca- 
tion of  varinuR  kinds  nf  collection)!,  but  still  more  from  the 
numerous  i)Ci-so«al  interests  which  gi'ow  up  and  wind 
their  mesncs  around  such  institutions.  Profenoflr- 
shipR  and  curator  ship  of  this  or  that  di  virion  of 
Kcionco  are  foiuidc)  and  endowed,  and  their  faoMers 
iitx:  usually  tvnacion.f  either  of  encroachment  upon  or  eJ 
any  wide  enlargement  of  the  boundaries  of  the  subject  they 
luive  iindort;Lkon  to  teach  or  to  illustrate;  and  in  this  way 
more  than  any  uthor  iKusJiig  phases  of  scientiiic  knowledge 
have  bc^rome  cryKtallised  or  fossilised  in  inatitutions  where 
they  might  least  have  been  expected.  I  may  imunce 
many  Kuro|>oan  universities  and  great  museums  in  which 
Koolog)'  and  ooin|)sn>tive  anatomy  are  ^till  held  to  be  dt»- 
tinct  fiubjecu  taught  by  diflfereiit  profesMrs,  and  where,  iR 
consequence  of  the  division  of  the  collections  under  their 
ch»rge,  the  skin  of  an  animal,  illustrating  its  soology,  and 
its  xkeleton  and  teeth,  ill  ii'ttra  ting  iti  anatomy,  miiat  be 
lookoil  for  in  difTerunt  and  i>erhaji>t  remotely  plaowl  build- 
iiiga-     .     .     . 

The  Hrat  considemtion  in  eBtablishiiig  a  museum,  large 
or  amall,  either  in  a  town,  institution,  society,  or  school,  » 
that  it  »(hoiild  have  «omo  definite  object  or  purpose  to  falfil ; 
and  the  next  is  that  means  shunbl  be  forthcoming  not  only 
to  establish,  biitaluu  to  miiintaiii  the  miiacum  in  a  suitable 
manner  to  fulfil  that  ptiqwee.  Some  [torsons  are  enthusj- 
dsbic  enough  t«  think  that  s  museum  is  in  itaelf  w  good 
an  object  that  they  have  only  to  provide  a  building  and 
ca«os  and  a  ccrttin  number  of  specimens,  no  matta* 
exactly  what,  to  Rll  them  and  then  the  thing  is  done ; 
whereas  the  truth  is  the  work  has  only  then  begun.  Whai 
J.  nuxwwm  rcidly  dc|>ctiiU  u|K>n  for  its  sucoeatani)  useful- 
nees  is  not  its  buildi  ng,  not  ite  casos,  nob  oven  its  specsmflK 
but  its  curator.  lie  and  his  staff  arc  the  life  and  moI  of 
the  institution,  U]Min  whom  its  whole  value  de|iendii ;  and 
yet  in  matij-— 1  may  say  most  of  oiir  museums — tttey 
uro  tho  lust  t«  he  thuu;;ht  of.  Tho  ati'O,  the  pru»orvalion, 
the  naming  of  tlio  sjiocimenE  are  either  left  to  volunt»rj 
cfl'ort  -excellent  often  (or  H]>ecial  collections  and  for  > 
limited  time,  hut  never  to  be  depended  on  as  a  |>ernunL-nl 
arrangement — or  a  griovously  underaalaried  and  eoll)^ 
qnentiy  uneducated  ollicial  is  expected  to  keep  in  order,  to 
clean,  diist,  arrange,  name,  and  display  in  a  manner  which 
will  contribute  to  the  advancement  of  scientific  knowtedj^o 
collections  ranging  in  extent  over  almost  ererr  branch  of 
humnn  learning,  from  the  contents  of  an  ancient  Briti>li 
barrow  tn  tho  last  discovered  bird  of  [laradise  from  -New 
Guinea. 

Vabiabits  spocinieris  not  unfriM]Uontly  find  their  way  iutu 
muwums  thus  managed.  Their  jniblic-Gpiritod  owners 
fondly  imagine  that  they  will  be  preserved  and  made  of 
use  to  the  world  if  once  given  to  such  in  irutitutioa 
Their  fate  U,  uiUortmuttely,  far  otHenrisQ.    Uir^, 


lected,  iribtiout  tolwl,  their  identity  lost,  they  are  often 
litulljf  dovoiired  by  insecta,  or  cleftreil  atray  to  make  rooni 
OQ  the  crowded  ahelves  for  the  new  donation  of  some  fr^sh 
patron  of  the  instilulioti.  It  would  )>o  far  bettor  that 
uuch  muiHiunui  should  never  be  founded.  They  are  truiM 
pnto  which  jirecious— sometiniM  pricolew — objects  fall 
only  to  be  de«troyed  ;  and,  what  ia  still  worao,  tnoy  hrin^ 
diaeredit  on  all  simiUir  institutions,  make  the  vorj-  name  id 
mUMiim  a  byword  and  a  icj^roacli,  hintleritig  iuflleiu)  of 
sdvatncin^  the  revo^jiiition  uf  their  valtic  as  ivgcnta  in  the 
it  ediicationul  movement  of  the  age. 
A  tnu8«um  is  like  a  Hnng  organism — it  requires  con- 
nttui  and  tender  care.  It  mitst  grow,  or  it  will  ponah; 
nd  the  cost  and  labour  required  to  maintain  it  in  a  sitatc 
of  vitality  ie  not  yet  by  any  moiins  fully  realised  or  pro- 
vided for,  either  in  our  j^real  national  ORtablishnioiita  or  in 
onr  smaller  local  inatitiitionH, 
L  Oft«n  us  it  has  been  naid,  it  cannot  l>c  toooften  repeated, 
pfcftt  the  real  object*  of  fonninf;  colltwtiunB,  of  whatever 
Vind  (a|nrt.  of  course,  from  the  mere  pleasure  of  aci|mHi- 
tJon— tornvtimes  the  only  motive  of  luivate  collectore), 
and  which,  alth'Oit>;h  in  v«ry  different  degrees,  and  often 
without  tieiug  recoKnined,  underlie  the  urgBniaation  of  all 
muiteumK.  iire  two,  which  are  ciuite  distinct,  am!  Botnutimes 
even  i»nflieting.  The  liret  ia  to  advance  or  inoreaae  the 
knowlcdj^  of  some  pveu  nubject  ThiH  in  i^ncrally  the 
motive  of  the  iiidividiial  collector,  whose  experience  shows 
him  tlie  viii«L  aei^istaiice  in  forming  definite  iueos  in  any  line 
ff«f  research  in  which  he  may  be  occupied  that  may  be 
Herived  from  having  the  iiiateriatN  for  its  study  at  his  own 
conunand,  to  hold  ami  U>  hamlle,  tu  examine  and  i:uRL|Htre, 
to  take  up  m\<\  ]±y  nnide  whenever  the  favourable  moment 
to  do  BO  occurs.  Hut  untcaa  his  subject  is  a  very  limited 
otie,  ur  tiis  means  the  reverae,  he  ttoon  Hnd»  the  neceastity 
of  consulting  colloctionti  luutxl  on  a,  larger  «eale  than  hix 
own.  Very  few  people  have  any  idea  of  the  multiplicity 
of  apecimeiiH  rcquire<l  for  the  purpose  of  working 
out  many  of  the  simplest  problems  concerning  the 
life-history  of  animaU  or  plaDte,  The  niitiyali^t 
has  frequently  to  raruuu^k  all  the  muBeums,  both 
public  and  private,  of  Europe  and  America  in  the  endeavour 
to  eom[x>«e  a  monograph  of  a  single  common  genus,  or  even 
8i>ecie«,  that  shall  inchwle  all  questions  of  it<t  variation, 
chaoges  in  different  seasons,  luul  iiuder  ditTerent  climates 
and  conditiona  of  existence,  and  the  distribution  in  epHce 
and  time  of  all  itM  moctitications.  He  often  has  to  confess 
at  the  end  that  he  had  heen  Iniltled  in  hin  renciuch  for  want 
of  the  requisite  miiterials  for  such  an  lunlertakiny.  (H 
course,  ihia  on^ht  not  to  bo,  ami   the  time  will  conic  when 

rwtU  iKjt  be,  but  that  time  ia  very  far  oflyet, 
We  all  know  the  old  saying  that  the  craving  for  richca 
gruwB  as  the  wealth  itaelf  increaacB.  Something  Jtimitiir  in 
true  of  scientific  cotlectiona  brought  together  for  the  piir- 
pOM  of  advancing  knowlnlgc.  The  larger  they  are  the 
their  deKcienciea  seem  to  became  consnicuouii ;  the 
deeirouB  we  are  to  fill  up  the  gaps  which  provok- 
ly  mterfei-e  with  our  extracting  from  them  the  complete 
iry  they  have  to  tell. 

Such  uillectiutm  are,   however,  only  for  the  advanced 
Btudeiit,  the  man  who  hM  already  become  ac4|uainte<I  with 
olementH  of  his  science  and  is  in  a  posiliuti,  by   hi^ 
iwledgv,   by   his   training,  and   by    hix   observing  and 
ling  capacity,  to  take  Ad%'antage  of  such  material  to 
on  the  snbjMt  to  n  |K>int  l>eyond  that  at  which   he 
ea  it  U[L 

Hut  therein  anotberand  afurki'gerclin»  to  whom  inuseumH 

i,  or  should  be,  &  |>owcrful  moans  of  aid  in  uc<|uiring 

owlodge.     Among  such,  tho.sc  who  are  I'ommenciitg  mure 

ious  sttidies  may    be   includeil ;  but    I   eH|>ecially  refer 

the  much  more  niimerouH  cIam,  and  one  which  it  may 

be  hoped  will  year  by  year  bear  a  greater  relative  pro|»or- 

tJon  to  the  general  |>opulaUon  of  the  coiintxy,  who,  without 

having  the  time,  the  opportunities,  or  the  ubilities  to  make 

,«  pr<4ound  study  of  any  branch   of  soiencc,  yet  take  a 

fsnerul  interest  in  ita  progress,  and  wish  to  po8»e«s  some 
nowledge  of  the  world  &round  them,  and  of  the  principal 
facts  ascertained  with  regard  to  it,  or  at  least  some  jxirtions 
uf  it.  For  such  persons  museums  may  1)6,  when  >voll 
«rganiiied  and  arranged,  of  benefit  to  a  d^ree  that  at 
mt  can  sotrcely  bo  roalised. 


To  diffuM  knowledge  among  penwna  of  this  class  Is  the 
aecuiid  of  the  two  pnrpoiteit  of  mnsoimis  of  which  I  huve 
apoken. 

1  believe  that  the  main  caime  of  what  may  1>e  fairly 
termeil  the  failure  of  the  mnjonty  of  museums,  mpecially 
mn-^teunnof  itatuml  history,  to  )>erfonn  the  functions  that 
mi^bt  l>o  Irgitimiitcly  cxiwctcd  of  thoni  is  that  they  nearly 
:tlways  confound  together  the:  tivo  distinct  objects  whicn 
they  may  fulltl,  and  by  atleniplliiit  t^i  a»nil>ine  )>nih  in  the 
sitnte  i-xLibilion  pntctic«lly  nccomplish  neither. 

Ir.  accordance  with  which  of  those  two  object*,  which 
may  bo  brieHy  called  moinh  and  iimlim-litin,  ia  the  main 
end  of  the  museum,  mi  should  the  whole  be  primarily 
armnged  ,  and  in  accordance  with  tho  ubjoi^t  for  which  oacn 
specimen  is  r«qnireil,  so  Ahoitld  it  t>e  trtutud. 

The  s})ecirocna  kept  for  riacan::h,  for  advancement  of 
knowledge,  for  careful  investigatioDs  in  stnicture  and 
development,  or  for  showing  the  minulo  di«tinctions  which 
must  he  studied  in  working  out  the  problems  counc-cted 
with  voriutions  of  bihkJoe  acconling  to  age,  sex,  season,  or 
locality ;  for  Kxing  the  limita  nf  geographical  diatrilmtion, 
or  determining  the  nmge  in  geological  time,  mu»t  )>u  not 
only  exceedingly  numerous  (*o  numerous,  indeed,  that  it  is 
almost  im[Mwaible  tu  put  u  limit  nn  what  may  be  recjuired 
for  such  purposes),  but  they  must  also  Ite  kept  under  suoh 
conditions  as  to  admit  of  ready  and  close  exaiiiinalion  and 
coui[jariHon, 

If  the  whole  of  ihs  t>|jecimcns  really  iMiquiriMl  for  ndarging 
the  boundaries  of  zoological  or  botanical  science  were  to  be 
displayed  In  such  a  manner  that  each  one  could  be  dis- 
tinctly seen  by  any  vi»itor  miuntoriiig  through  the  public 
galleries  of  a  museum,  tho  viistnesc  anrl  cxiwhsc  of  the 
uiatitutiori  would  1m  out  of  all  projMtrtion  to  itA  utility  i 
the  flfieiriniens  thrmRelve^t  would  lie  (jnite  inaccessible  to 
the  exitminutiim  of  all  thi>iie  cujialile  of  deriving  instruction 
from  them,  ami,  owjns  to  the  iiijurioiu  cflucta  of  continued 
cxiKiHui'c  to  light  upon  the  grwitcr  number  of  preserved 
natural  objects,  would  uttimately  loee  a  large  part  of  their 
permanent  value.  Collections  of  this  kind  must,  in  fact, 
be  tro:ited  as  the  Itouks  in  a  libnu'y.  and  bo  uaed  only  for 
couHultatioti  and  reference  by  those  who  are  able  to 
read  and  uppreciato  their  contents.  To  demand,  aa 
ha^  been  ignorantly  done,  that  all  the  bpecimena 
Itelunging  to  our  iialioital  muaeuma,  for  instance,  should 
bo  diejtltiyod  in  easm  in  tlw  juiblic  gulleriea,  would  be  etpiiva- 
lent  to  asking  that  every  book  in  a  library,  Instead  of 
twing  shut  up  and  arrangtd  nn  ahclvca  for  consultation 
when  lei^nired,  should  have  ever}'  single  page  framed  and 
glazetl  and  hung  on  the  walls,  so  that  the  humblest  visitor, 
aa  he  piistTca  nlong  the  gtiUcries,  bait  only  to  open  his  eyes 
and  revel  in  the  wealth  of  literature  u(  alt  ugcH  and  all 
countries,  without  so  much  SB  afiplyiug  to  a  custodian  to 
open  a  case.  Such  an  {arrangement  is  jierfectly  coriceiv- 
aulc.  The  idea,  fiom  some  |ioint<(  of  view,  ia  wagnillcenti 
almost  sublime.  Bui  imagine  the  sjMce  re<]uiie<l  lor  such 
sn  amuigement  of  the  iiatii>nal  library  of  books,  or,  indeed, 
of  any  of  the  smallest  lot»l  libraries,  Imagine  the  incon- 
veriieiice  to  the  riral  stu^lent,  the  disadvantages  which  be 
wuiitd  be  under  in  reading  the  jwgca  (4  any  work  fixed  in 
ikn  immovablo  jxiejtion  beneath  a  glass  case.  Think  of  t^e 
enormous  distances  be  wouhl  often  have  to  trurerse  bo  com 
jure  a  inference  or  verify  a  quotation,  and  tbe  idea  of 
sublimity  *ioiin  give:t  phuM!  to  its  .uniial  aiititht^is.  The 
attempt  to  display  every  bin!,  every  tnsocl,  uholl,  or  plvnl 
which  is  or  ought  to  lie  in  any  of  our  groat  tnnseitms  of 
reference  would  produce  an  exactly  similar  result. 

In  the  arrangement  of  collections  designed  for  reaeanih, 
which,  of  course,  will  ci>iilain  all  thu.tti  pi'ecious  siiecimeoA 
called  "types,"  which  must  be  appealed  to  through  all 
time  to  determine  tbe  species  to  which  a  imme  was  origil^ 
ally  given,  the  princi[Kil  [Xnnls  to  be  aitue<l  at  are — the 
preservation  of  the  objects  from  all  influences  deleterioim 
to  them,  LfipL-cially  dust,  light,  and  dam]) ;  their  absolutely 
tori'ect  identification,  and  record  of  erer^  circumatenee 
that  neeil  lie  known  of  their  histor)-  ;  thoir  chaification 
and  storage  in  such  a  manner  that  each  one  can  be  fiMiml 
without  difhculty  or  loss  of  timo;  and,  both  on  aeceuot  of 
ex|fcnso  as  well  as  convenience  of  ikccss,  they  should  W 
made  to  occupy  as  small  a  simco  ob  is  comtNitiblc  with  thi»6 
roqiuremeDts.      They  abuuld  be  ke|>t  in  rooms  provided 


n 


vith  suitablfl  tAbles  and  gocHi  lifzfat  for  tiieir  «XB1i)!nalion, 
and  wittin  reach  of  the  iwceasary  books  ni  i-^iuretice  on  Iho 
particular  subjecU  wliich  the  ftpecimena  ilhii'.rate.  Fiirth«i'- 
moni,  the  i-ootuk  slioiild  lie  ho  Mtiiit"'!  thjt  the  ofticers  of 
the  iiiu>>eun),  without  too  gi'flat  himlruict-  to  their  own 
worlc,  can  be  nt  hand  (or  oecaaional  aesisUnco  and  3U]}«r- 
viHion  of  the  student,  »ntl  if  cul lections  of  research  n-nd 
exhihiteil  Kpi'irinmriH  iirc  contained  in  oii«  hiiilding,  it  is 
ob\-ioufl  that  the  closer  the  contiguity  in  which  thoec  of  any 
particular  gronji  are  |>liu.-eil  the  greater  will  Ite  th*  convoiii 
enc«  both  of  students  uml  ciinitoni.  for  in  very  few  oalah- 
liBhmentfi  will  it  ho  poesilde  to  form  «!a<:h  mrien  on  Biieti  ii 
scalo  as  to  be  «iitirely  independent  of  the  other, 

On  the  tithcr  hand,  in  a  colloction  arranjieil  for  the 
iimtnictiun  of  the  ^uiienil  visitot'i  tUc  i-onititiuim  nndur 
M'hicli  the  s(M.'ciinens  iir<;  koiit  Hhotdd  l>c  totally  diflcroiiU 
In  tho  Hrst  jilaco,  their  nnmltora  iniiBt  ha  Btrictly  limit«tl, 
ccoi'ding  to  the  nature  of  the  subject  to  bo  iliuntnited  and 
i)c  apacu  Avtuliihie.  None  must  b«  [diittied  too  hi^h  or 
too  low  fur  ready  tixaiiiinatioii.  There  miwt  l»  no  crowd- 
ing o(  9j>ocimons  one  behind  the  other,  everyone  heina 
iierfeclly  and  diatiiirtl.v  »e«n.  and  with  a.  clcsir  a[wceuit)iiiiil 
It.  Imii(;iii<;  a  picture-^dlury,  with  half  the  [licturcx  on  the 
Willis  |iarti;ally  or  entirely  eoncotduil  by  others  hiiti^  in 
front  of  tbeui ;  the  idoM  ae«mH  pre|>u9teron8,  nnd  yet  this  ia 
the  upiirovcd  ari-nnji^menl  of  N|tecimciiit  in  most  iHd*li<' 
mudcumi;.  If  an  object  m  worth  (mtlin^  intft  »  );atlei'y  iLt 
all,  it  is  worth  aiich  a  i>oaitioD  as  will  enable  it  to  be  «een. 
Kvery  R|iocimcn  oxhibit«rl  fthoidd  be  ^ood  of  itA  tciiul,  and 
nil  avaihtble  skill  aritl  c.ire  should  l>e  snent  n|tr>n  \U 
prCKOt'vatiori  Bind  rendering  it  caialdo  of  t^jwning  the  loaiwtn 
it  ia  intended  to  convoy.  And  horo  1  cannot  refrain  Irotn 
saying  a  word  upon  the  fliully  iieglected  art  of  tutitlermy, 
which  cnntinno»  to  fill  the  eaaes  of  moRt  of  onr  nniKcnniR 
with  wrctchc<l  and  repulsive  caricaturci)  of  mumtuiiU  and 
birds,  out  of  Lill  n;ttnral  pn>[wirtions,  Hhriinkcn  here  .ind 
hlo.it«tl  there,  and  in  attitudes  absolutely  impoasible  for 
the  creature  to  have  nfMiinicd  while  alive.  Happily  there 
miiy  be  seen  occosiomilly,  vspcci^dly  whore  uinittenin  of 
artistic  Uifltf  and  ;;ood  knuwlud}{e  of  naUttuI  hittory  have 
devoted  thumselves  to  the  B»bje<^4,  examples  etiouf^u  — and 
youare  foitnnale  in  [)o«aei»ain);th«ni  in  Newuislle — tfishow 
that  uii  animal  can  be  converted  afl^r  death,  by  a  proper 
application  of  tixidenny,  into  a  red  life-like  ropreiseiit/ition 
of  the  original,  i>erfect  in  form,  pmportioiw,  and  attit«do, 
and  ftlrooiHt,  if  noltinilo,  a-i  rabmltlc  for  euiiveying  informa- 
lion  on  theite  [toints  a«  the  living  crenture  iUelf.  The  f;tel 
is  that  t^ixtdeitny  iean  art  rcsomblirii,'  that  of  the  [tainlcror 
rather  the  8cil!]>tor  ;  it  requires  natural  geniiia  an  well  as 
;;rcat  cultivation,  and  it  can  never  lie  ]»crmftnontly  iniprovcfl 
Uiittl  we  have  afKtndoned  the  |M'e8onteonvention:d  low  siaii- 
dard  and  low  ^»ayment  for  "  bird  stuffioj',"  which  is  utterly 
inadequate  to  induce  any  ni.in  ol^capociby  to  dovoUi  hini- 
Rolf  to  it  as  a  profesHinn. 

To  return  frnm  this  digrcftsion,  every  specimen  eschibito^l 
should  have  its  definite  pnrituao,  and  no  almubile  dujibcate 
should  on  any  account  Iw  pcrinittod.     Above  all,  the  |mr- 

tiose  for  which  e:icfa  apecimen  Is  oxhihiiati,  and  the  main 
easoo  lo  he  donvc<l  (rout  it,  mti»t  be  distinctly  indimte<l 
by  the  labels  atri.xed,  both  as  heodiuj^s  of  the  varioun 
divisiuns  of  the  soHet),  and  t<j  the  individual  s|ieciinenE.  A 
wcllttrranijed  educational  miueum  bus  been  defined  as  a 
collection  of  inatmctive  labels  illiutratod  by  wetUolected 
apacimens. 

What  is,  or  should  be,  the  oitler  of  evenU  in  ari-angin^a 
portion  of  a  public  museum  1  Not  certainly,  aa  too  often 
tiappcns  now,  bringing  a  number  of  specimens  together 
alniosL  by  haphazftrrl,  and  cmmraing  them  as  closely  n* 
po«eiblo  in  a  cose  far  toosmall  to  hold  tboto,  and  with  littlo 
reference  to  their  order  or  to  the  pnaHibjlity  of  their  being 
dii<tinctly  seen.  First,  as  t  said  before,  yon  miwt  have  your 
curator.  He  mu.U  narofully  cnn-tidor  the  objuct  of  the  mu- 
aoiim,  the  class  and  capiicitics  of  the  persons  for  wbosc 
instniction  it  is  founded,  and  the  3|xiceav>ilahlG  to  carry  out 
this  object.  He  will  then  divide  the  subject  to  be  illustrated 
Into  group*,  and  conaidortheir  relative  proportions,  accord- 
ing to  which  ho  will  plan  out  the  sikicc.  Large  labolo  will 
next  bo  pruiwrcd  for  the  |frincipal  holdings,  as  the  cliaj> 
tcrs  of  a  i>ook.  and  am&ller  onee  for  the  various  sun- 
divisions,     Certain  proiiosiUono  to  be  illustrated,  either  in 


the  structure,  classification,  gMgrapbical  dlstributioit, 
geological  poeition,  hi^ta,  or  avolution  of  the  subjecu 
deiJl  with,  will  be  laid  down  and  reduced  to  definite  aiul 
concise  langua^^c.  Lastly  will  come  the  illustrative  speci- 
mens, each  of  which,  as  procur'ed  and  prepared,  will  fall 
into  its  appropriate  place.  As  it  is  not  always  eoay  to 
obtain  these  at  the  time  that  they  are  wanted,  ga)e  will 
often  have  to  he  left,  but  these,  if  jiroperly  ntdiaed  by 
drawin^n  or  labels,  may  lie  mide  nearly  as  tucful  as  if 
occupies!  by  the  iictuul  Hpecimens. 

A  public  exhibition  which  is  intendeil  to  be  inRtriictiTe 
ami  interesting  must  never  be  erowdei).  There  is,  indeed, 
no  reuMii  why  it  ever  should  be  Every  such  exhibition, 
whether  on  21  Urge  or  small  scale,  can  only  conLain  a  rojire- 
seolative  series  of  specimens,  selected  with  a  view  to  the 
nee«ls  of  Lli«  (niticular  claxs  of  iK'rsone  who  are  likely  to 
vinit  the  gallery,  and  the  uumltor  of  it|>ecimenB  oxbibitcd 
shoul't  )>e  udapteil  to  tJie  bu:ic«  available.  There  is,  there- 
fore, rarely  any  excuse  for  Ailing  it  up  in  such  a  numiier  u 
to  interfere  with  tliefull  view  ofevery  apeoimen  shovn.  A 
crowdi<d  gallery,  except  in  some  >'erjr  aYC6pUonal  circum- 
stances, at  once  condemns  the  curator,  as  the  remedy  is 
gcnendly  in  hia  own  bandK.  In  unler  to  avoid  it  he  h»i 
nutUing  to  do  but  Hternly  to  eliniiiute  all  the  less  important 
spedmciis,  If  any  of  those  (xMMeKB  foaturen  of  historical  or 
i4cioutilic  interest  demanding  their  perraanoub  prwdT/atiOB, 
thvy  Mhonid  be  kept  in  the  reMive  collections  ;  if  olbennu, 
ibui'  fihuuld  nut  be  kept  at  all. 

The  ideal  public  mu&ouma  of  the  future  will,  howevor, 
■'Cijuire  far  more  oxhibitimi  s)iace  than  has  hitherto  Iteen 
allowed  ;  for  thoufjh  the  numU^r  of  B[>ocimena  shown  ataf 
bo  fewer  than  is  often  thouf^ht  neccfisary  luiw,  each  will 
require  more  room  if  (lie  caiulitiuns  abuve  described  are 
carried  ont,nnd  ei^itecially  if  it  is  bhou}|;ht dcsinkbld to  slioiv 
it  in  HHch  u  manner  :u(  to  enable  the  visitor  to  realise  some- 
thing of  the  wonderful  cumplcxity  of  the  ada^itations which 
bring  each  a(>ncica  into  hai-uioniouB  reUtiou  wibli  iU  MT- 
ninnding  condiliaus.  Artintie  repruduotiotu  of  naSQCa] 
onvironmontA,  illiMtrations  of  protective  ri!aeiinblancefl,erd 
siKicial  moilcA  (if  life,  all  roipiiru  much  room  for  Lbair  iii- 
play.  This  method  of  exhibition,  wherever  faithfully 
can-ied  out,  is,  however,  proving  both  instructive  ami 
attmctivv,  and  will  doubtless  be  greatly  extended.     .    . 

Hnvh,  then,  in  the  primary  principle  which  aught  to 
underlie  the  arraugunieril  of  all  muwum*,  the  distinct  aoM- 
ration  of  the  two  objects  for  which  collections  ara  maue; 
the  ]inb!icly  exhibited  cnllection  being  never  a  atorocooca 
or  nugnzine,  but  only  nucfa  as  the  ordinary  vialtor  OU) 
utideratand  and  profit  by,  and  the  collection  for  aLadento 
being  an  iirraiigod  as  to  aAbrd  every  tociliby  for  exaiaitGi- 
tion  anil  roHiirch.  The  imiirovemunta  that  can  bo  made  in 
detail  in  Ixtth  demrLuienld  are  endless,  aodtoentar  fiirthar 
into  their  consiJeratiiMi  would  leiul  me  far  beyond  tba 
limits  of  this  addresH.  Happily,  as  1  said  before,  Che  subject 
is  receiving  much  attention. 

However  ntnch  we  may  1>e  eonnoced  of  the  supraoe 
value  of  Hcientific  metlioiU  of  obsenatinn  and  of  ronaoo- 
ing,  both  as  nionta.1  trainini;  of  the  individual  and  in  the 
ehicidatinn  of  truth  and  adv.incemont  of  knowledgo  g*QV- 
rally,  it  is  im|)o»!iible  to  be  blind  to  the  fact  that  w«  vlio 
are  enga.gcil  with  the  in  vestiuation  of  those  subjects  which 
are  commonly  accepted  as  belonging  to  the  domain  of  phy- 
sical sciencfl  are  unfortunately  not  ulways,  by  virtue  at 
being  ao  occupied,  po.<iseHsed  of  that  most  precious  gift, 
"a  right  judgment  in  all  things." 

No  one  intimately  acqiiuintod  with  tbe  Uborioua  and 
wavering  steps  of  scienttlic  pro^jresa  (1  cau  aosver  at  leait 
for  one  branch  of  it)  can  look  upoa  thai  progreaa  with  s 
perfect  feeling  of  satisfaction. 

Can  it  bo  said  of  any  of  ufl  that  our  obsarvations  are 
always  accurate,  the  materials  on  which  tiwy  ara  band 
always  aulficicnt,  our  reasoning   always   sound,  our 

elusions  always  legitiuatel    Is  there  any  subject,  ho« 

limited,  of   which  our  knowledge  cam  b«  said   to   htf* 
reached  finality  1 

Or  if  it  happens  to  any  of  us  m  to 

A  nisn  who  looku  it  |^sas 
On  it  may  ktAj  hU  eva, 
'  Or  ir  liD  iilMtaen  lliTeiifin  It  pass, 

And  tlien  ihc  Ii«aT«ns  upy, 


are  not  those  b«&veiis  whicb  aio  beyond  the  immedijLti> 
objects  of  our  ob««rv3itiun  culonrol  hy  our  prejudices,  pre 
possMaions,  emotions,  or  imfi^nnation,  m  often  as  tbey  are 
(IflBned  hy  any  |>rofoiiii(]  iii»iglil  iriLo  the  iloptti  uf  iiiituru's 
tawa  T  III  luml  of  tliCHC  i^iie^ftiuiis  ;in  ojwn  mind  aiii)  a 
ftiiKpeiiiloi]  jtiilginorit  ap[)o:ir  t^)  me  the  tnio  scientitio 
Ikositton,  wbichover  vray  o»r  incliniitiond  niuy  lead  ua. 

Foi  myJKclf,  I  iiiiist  own  lliut  wliirti  I  uEiikavuiir  Lo  look 
beyoml  the  ^i^»,  atitl  frauiu  euiiio  idt'a.  of  the  plan  upon 
wbf«h  all  toe  Hiversity  in  the  or^nic  world    imn   been 


In  a  recent  niimber  we  deticribed  tb«  extension  of  Uus 
sj-stcm  (rom  the  Fourth  Avenue  Wne.  Wo  arc  now  able 
tu  ilhislmtc  oar  No.  H  iix  umm]  in  thin  system,  and  it  will 
be  aeen  that  some  now  feattire^  are  introduced  into  the 
cuDstniction  of  tbia  car  due  to  tho  uhn,ri^e  of  tiiotive  ixiwer 
from  horses  to  liatteric*.  Fig.  I  shows  the  car  referred 
lo.  Euch  car  bos  two  10  h.|>.  motors  mounted  on 
the  truck,  which  is  iudejwmleiit  of  the  car-body.     Each 
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hrofigbt  :i)Kiiit.,  I  sue  the-  sti'Oii<^»l  >;i-oiiri(ls  for  the  belief, 
difficult  lU)  it  aomoLimes  in  in  the  face  uf  the  strange,  iii- 
compreheosible,  ap^xirent  defects  in  stnictnro,  and  tiie  far 
stranger,  weird,  ruthless  sava^ry  of  habit,  often  broit^lit 
to  h'ght  by  the  xtudy  of  the  ways  of  living  crttitnrex,  tn.it 
nattiml  aolectioii,  or  survival  of  the  fittost,  h.u,  nmong 
other  agoDcieA,  )>layei]  a  moet  iiii|)ortant  [lart  lu  the  pro- 
duction of  the  proaent  condition  of  the  organic  world,  and 
that  it  i»  a  universally  u-etiiig  mid  bonetiuont  force  coiitiri- 
tially  t«ndinj;  towards  the  perfection  of  the  individual,  of 
UlB  race,  iuiilof  the  whole  hviiig  world. 
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car  rcijuires  '2\(i  accuimibtors,  and  thu  methods  of 
changing  the  deuxl  from  the  livinjj  cells  is  thuwn  in 
Figs.  3  ai)d  ■?.  11i«  car  rune  into  the  tUtion  between 
two  elevators,  Ifift.  long,  composed  of  two  shelves, 
the  lower  one  containing  the  newly  charged  celU,  the 
upper  one  to  receive  the  discharged  set  as  withdrawn  from 
the  car.  The  blevatora  are  run  by  stationary'  motors,  and 
the  time  occupied  in  chansing  the  celU  h  stated  to  be 
throe  minutes,  lliose  rseKa,  with  motors  and  alt  the 
|ur«pheniaha  re<)uired,  occupy  a  apac«  c»f  34ft.  by  ift.  on 
ea«h  side  of  the  cai'. 
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Sftcimen  eepiu  of  the  paper  wtU  be  eent  on  rtftteri. 


THE   PRESIDENT'S   ADDRESS. 

"  Every  man  to  his  last  'is  as  true  of  presidents 
and  presidential  addroa&es  as  it  is  elsewhere.  YHien 
we  cotne  to  consider  it,  what  »  uiultifarious  mitid 
tbis  world  has.  The  speciality  that  delights  one 
person  is  abhorred  of  another,  and  no  doubt  this  is 
in  its  way  good,  because  it  keeps  the  ranks  of  the 
speciahsts  rather  meagre.  Up  to  a  point  the  loeo 
who  underBtaiid  a  aubject  are  l^on,  past  that  point 
the  HlarH  only  shine,  and  the  multitude  is  quite 
agreeable  to  let  them  shine.  Kvery  year,  then,  a  star 
is  chartered  by  the  British  Association  to  leave  the 
realms  where  space  divides  him  from  his  fellows, 
and  to  make  a  more  or  less  briUtant  meteoric 
display  before  a  mixed  assembly,  an  a&seinbly,  by- 
the-bye^  which  cares  as  much  about  scieDoe  and 
scientific  things,  except  as  a  means  to  an  end  oa 
that  particular  evetiiii);,  as  about  their  neighbours* 
dresses,  for  n  good  sprinkling  of  hearers  always 
consists  of  ladies.  Hence  the  flutter  of  excitement 
in  the  aseemblagc  is  greater  when  the  star  leaves 
entirely  the  high  regions  be  usually  traveisee  and 
comes  down  to  the  lowermost  stratum  ofthisranndane 
sphere,  then  every  bearer  who  can  hear  understands 
something  of  the  discourse,  and  goes  away  flattered 
that  even  be  or  she  rniderstands  something  of  this 
subject.  Ever  after  the  address  forms  the  high- 
water  mark  of  scientific  discussion  bi:tween  Crieuds, 
who  direct  every  discussion  that  can  be  directed  into 
certain  cbannels,  and  clinch  every  argument  with, 
You  remember  what  Prof.  A,  B,  or  C  said  in  his 
presidential  address. at  the  meeting  of  the  British 
Afisociation. 

The  presidential  address  this  year  is  witliin  the 
comprehension  of  everybody,  ajid,  as  it  deals  with  a 
most  important  general  subject,  should  have  a  cor- 
rotipondingly  good  effect.  "  The  value  of  nmsenms" 
is  the  text,  which  might  be  expanded  into  two  beads  : 
(1)  educationally  ;  (2)  as  a  foshionable  lounge.  Prof. 
Flower  expatiates  on  both  these  heads,  and  tells  ns 
the  best  arrangements  to  be  adopted  to  obtain  the 
best  effect.  If  we  were  to  consider  the  question  of 
museums  from  the  narrow  platform  of  the  electrical 
engineer,  we  should  be  able  to  find  httlo  that  was 
good  in  them.  But  electrical  engineering  is  only  one 
phase  of  the  application  of  ncience  that  agitates  the* 
mind  of  the  universe,,  and  other  branches  may  largely 
be  benefit(>d  by  the  extension  of  museums.  Almost 
all  the  mining  industries  especially  would  so  benefit, 
as  would  the  textile  uiaimfactuiers.  The  mining, 
the  hydraulic,  and  the  civil  engineer  shoold 
be  good  geologists,  and  not  bad  pala^ODtologists. 
Knghsb  trained  engineers  are  to  be  found  all  the 
world  over,  and  many  of  them  have  to  tbauk 
the  School  of  Mines  for  the  thorough  training 
received  to  lit  them  for  the  work  they  have  to  do. 
We  are  inclined  to  doubt  the  value  of  the  small 
specimen  sets  so  iadustrioasly  advertised  and  foiatod 
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npoii  toachera,  a-nrt  although  Hie  pructice  long  since 
followed  by  the  wntei  may  not  be  possible  in  all 
cases,  it  was  found  from  experience  to  be  better  than 
any  other.  It  was  in  years  gone  by  that  tbe  plan 
vaA  carried  out — which  was  to  tramp  the  whole 
district  within  walking  range  of  the  ptipils,  and 
periodically  to  spend  a  day  in  the  Jermyn-street 
Museum.  The  notes  of  the  former  work  induced 
a  defiire  for  fuller  information,  which  was  obtained 
in  the  luiiseuiD.  Patting  aside  what  way  he  looked 
upon  as  the  scientific  valne  of  the  mnseum,  we 
would  like  to  refer  to  another  value  which,  so  far  as 
we  know,  has  not  been  discussed.  The  Auglo- 
Sftxon  race,  if  it  is  anything,  is  a  migratory  race- 
given  to  aettlihK  everywhere  at  the  expense  of 
the  aboriginal  inhabitantB.  Well,  the  emigrants  to 
Australia,  to  Canada,  and  to  other  of  our  depen- 
dencies, cannot,  as  a  whole,  be  dttbbed  scientific 
experts,  yet  it  would  he  val liable  for  them  to  know 
something  of  soil,  of  fauna,  and  of  flora  iudigeiiouB 
to  the  parts  in  which  they  are  to  settle.  Failure 
has  had  to  be  writtitn  again  and  again,  because  of 
the  lack  of  a  little  knowledge.  Information  has  had 
to  be  gained  from  (experience  which  might  have 
been  obtained  by  a  day's  teaching  in  a  museum,  and 
it  is  from  such  consid* rations  as  these  that  we  con- 
clnde  th&(  muBcunis  should  be  arranged  for  the 
rudiment!u-y  education  of  the  million  rather  than 
the  advanced  education  of  the  few. 

There  is  the  further  point  to  be  considered  in  the 
advocacy  of  museums,  that  it  is  in  them  that  ihe 
filtration  of  knowledge  from  the  experts  to  the 
populace  can  best  take  place.  Books  may,  and  do, 
carry  out  this  training,  lectures  in  classes  are 
necessary,  and  addresKes  such  as  that  we  are  now 
commenting  upon  are  valoahle  beyond  others,  from 
tbe  fact  that  they  (embody  the  newest  and  most 
interesting  discoveries.  Bat  the  mon  who  seeks 
abstruse  knowledge  is  in  reality  of  the  same  nature 
as  the  child  who  seeks  general  knowledge,  and,  in 
tho  same  manner  that  it  is  Impossible  to  teach  a 
child  so  well  from  books  or  from  words  as  from 
actiinlly  seeing  aiLd  handling  Ihiugs,  so  for  higher 
scientific  knowledgt!,  one  glance  all  roond  at  a 
specimen,  one  thorough  examination  of  an  actual 
object,  does  more  to  fix  the  necessary  qualities  and 
attributes  of  the  matter  in  question  than  almost 
any  amount  of  reailing  or  of  listening  to  lectures. 
Object  lessoHFj  are  the  order  of  the  day,  and  object 
lessons  for  men  as  much  as  for  children.  It  follows 
uecessarily  that  if  museums  arc  to  bo  of  real  and 
teaching  use,  they  must  be  inspirud,  organised,  and 
arranged  by  those  from  whom  something  can  be 
learned,  from  whom  knowledge  can  filter,  and  this 
being  80,  there  seems  to  be  nothing  worthier 
of  the  attention  of  our  most  brilliant  specialists  than 
that  of  the  development  to  the  best  advantage  of 
museums.     The  old  idea  of  a  muMum  us  a  curiosity 


shop  is,  we  are  glad  to  say,  now  practically  defunct, 
Tbe  object  of  a  museum  is  to  teach,  and  its  right  aim 
is  to  be  a  place  in  which,  if  he  will,  a  person  can  learn, 
and  learn  bctterthere  than  anywhere  else,  except  in  the 
actual  works  of  a  manufacture  or  place  of  growth 
of  a  natural  history  specimen.  We  are  glad 
to  see  Ppof.  Flower  lay  stress  on  two  points :  (I) 
that  a  muscun^  should  be  well  labelled,  and  (21  that 
a  museum  should  be  for  the  few  earnest  students 
and  for  the  general  public  at  the  same  time. 
As  for  labelling,  it  is  not  everyone  that  wishes 
to  wade  through  a  catalogue,  and  often  desires 
only  to  8«c  those  things  which  most  interest 
himself  personally.  Tbe  chief  points  given  od  a 
label  are  sudicieiit  to  him  for  most  specimens ;  and 
furthoL'  details  can  then  be  obtained  of  those  he 
more  specially  requires.  There  is  another  incidental 
but  important  advantage  to  be  gained  in  following 
Prof.  Flower's  suggestion,  which,  while  wc  are 
talking  of  museums,  we  may  mention,  and  this  is 
the  absence  of  headaches,  which  the  constant  shift- 
ing of  the  focuH  of  the  eye  from  object  to  catalogue 
causes.  But  this  is  by  the  way.  Tbe  second  point 
is  far  more  important,  (reueral  visitors  should  Ke>e 
tbe  general  features  and  be  instructed  and  amused, 
but,  hidden  away  from  too  careless  ga7,e,  and  yet 
instantly  accessible,  should  be  all  those  more 
minute,  more  detailed,  mure  scion tilicaliy  interest- 
ing objects  which  the  real  student  can  pore  over, 
examine,  or  handle  at  his  case. 

There  Ja  a  certain  class  of  museum  that  is  exceed- 
ingly interesting,  and  would  admirably  suit  the 
fashionable  lounger.  It  ruay  be  termed  tbe  historic 
or  archioologic,  which  exhibits  principally  apparatus 
long  since  abandoned  for  somelhing  better.  It 
show.'!  that  development  is  gradual,  and  that  perfec- 
tion is  not  arrived  at  in  a  moment.  Tbe  dwellings 
and  instruments  of  to-day  arc  not  those  of  the  years 
gone  by.  In  our  own  branch,  the  dynamo  of  to-day 
is  not  the  dynamo  of -even  ten  years  back,  and  the 
sajue  may  be  said  both  of  the  incandescent  and  tbe 
arc  lamp.  Auxiliary  apparatus  has  sprung  up,  each 
portion  of  whicb  introduces  an  improvement,  and 
thus  the  history  of  our  own  industry  coidd  be  writ 
clearly  oud  unmistakably  in  a  well-arraaged  historic 
museum.  So  might  that  of  telegraphy  and  that  of 
telephony.  Kdison  is  said  to  have  ransacked  tbe 
world  to  obtain  the  best  material  to  carbonise  for 
his  tamp  filaments.  The  results  of  bis  experiments 
would  form  a  chapter  in  the  museum,  with  a  moral 
that,  could  be  read  by  tbe  veriest  beginner.  In  a 
field  such  as  our  own,  the  coiustant  development 
and  evolution  of  tbe  applications  of  electrical 
science  by  man  is  one  of  the  most  interesting  at  the 
present  stage  of  history,  and  will  tend  to  become 
more  and  more  important.  The  history  of  the 
dcvolopmeiit  would  well  be  written  large  in  such  a 
museum.    Not  only  would  historic  articles,  auch  as 


the  coil  that  Faraday  ancil  in  his  rxpcrJinenfa.  thf 
firat  commercial  machine  made  after  those  exp*ri- 
meuts  (the  prototype  of  all  our  modern  dynanioej, 
the  iostrument  by  which  the  first  tela^min  waa 
flashed  across  the  Atlautic  cab1«',  the  first  practical 
incandescent  lamp— not  only  would  these  find  their 
fitting  and  honourahh;  reciting  pUci;,  hut  a  place  of 
studious  resort  for  the  illustration  of  important  fact»t 
or  laws,  and  specimens  of  materials  might  make  it 
of  lastinf;  cnminerciat  benefit.  To  us  also,  then, 
these  lucitcmcnts  of  the  President  of  the  Hritiiili 
Association  may  well  conic  witli  practical  meaning, 
and  it  might  he  well  if,  among  their  other  duties, 
those  engaged  in  the  higher  branches  of  our  particular 
subject  were  to  add  t,o  their  duLies  that  of  en- 
couraging, organising,  and  rendering  universally 
useful  a  museum  nnch  an  has  been  spoken  of  at 
this  meetiug  at  Newcas  tie-on -Tyiie. 


MEW  YORK  NOTES. 

(irROM  Ol'lt  HTKi'lAI,  t'4MlKKSr<iNI>KST.) 

J  n'ha/ftaU  iCrpiW. 

Tt*  "Suu"  SAftfa  Li-iM  ttfOH  Mr.  if-rruf((  /'.  Brmi'n'*  Mt!lu<J: 

T/k  "  Ciiet  Jilri-tTi.iciiiii/a'T"  midtrtt  HtK'  A'prrt. 

He  uNu  ' '  On  l/tt  iVait. " 

3if  /Vi«W«  nW  Ba*keni  in  Iht  A  uli-  l^mt  ini/htni^i  druiuuft, 

Weidin^  It-tiji  tii  EJfrtrifili/. 

iMep-Sta  ToaperaiftTta. 

The  U$t  Mf/lifH^ian  lo  U  Snavgurat'd  J'ntm  UmtriJ. 

General  Baulan^r't  Voict  Itnii'd  in  N*ir  York, 

Nkw  York,  AitguM  30,  ISSfi. 

The  nensatioii  of  the  week  in  electrical  circlca  has  boon 
the  cxtK«»re  niiictfl  In-  one  of  tho  loulinc  New  York 
dailion  of  Mr.  Humid  I'.  Urown'a  raolhtxl  of  niiiriiiig  the 
" electrociitioit "  biisincM  to  his  nHni  pecnni&iy  iidvaiitnge 
nnd  for  the  detriment  of  the  Wo»tiii£(hnuiio  system.  [ji8t 
•Suiiduy,  Iho  Sr/n  duvotod  ulxiiit  tivc  cvluiuva  and  a  h%\t  to 
I  he  piihliuitiuii  (il  currcsjiotidi-MH-i!  hclwoen  Mr.  Brown  and 
viiriouEmiinagervaiid  ofBciuU  of  electric  lighting  coin|nnies 
and  others.  It  is  notorious  that  sti-otig  »tis|)ici<jii  \im  cxiatcd 
ill  many  qiurtei^  na  tu  Mi'.  Bruwti'»  diKinturoatcdiic-sa  in 
the  malter  of  electriciil  oxuctition  nutwittuiUinding  the 
nttitudo  of  H«ioiititic  xenl  uiul  pure  phiUiithropy  which 
he  has  always  atiivcn  to  trntintaiii,  hut  u  porunul  of  th<»e 
letters  i)hon'.<i  vei'y  clearly  that  Mr.  Itrown  Wiw  ncliuted 
onliroly  I>y  '.t  Venn  denire  to  discroihl  llio  Wealinyhousc 
Byatcm  iMsfore  tho  K*i>ond  p^ublic,  aiid  by  a  atill  keener  pur- 
snit  of  tho  "miuii  cbnnce  '  on  his  own  tiehalf.  Tho  >S»ij 
offers  no  proof  or  lussiirancB  of  tho  geiiniiioriess  of  llio 
lottOTB,  and  carofidly  ahxtairiR  from  ctatint;  tho  m.inncr  in 
vrhicb  they  wero  o)ilaiiii»l — pcrh^iK)  there  nmy  Ikj  a  Pigutt 
in  the  cilsu  uftor  all,  but  it  Hcarccly  soonia  admiHuililo — mid 
as  yet  no  one  u(  ihu  many  whose  nameii  are  pritiLod  ik» 
coiTeepondentfl  of  Mr.  Brown  has  denied  the  authenticity 
of  any  of  the  lotterti,  and  Mr.  Bruwu  himself,  who  la 
•enerally  only  Uxi  eaj^er  to  writo  columns  of  matter  whan 
lis  pot  nouby  ts  bein^  discuBscd,  has  not  yet  been  bean) 
from. 

The  Sun  prefaces  the  publication  of  the  letMn  by  the 
following  testimony  given  by  Mr.  Brown  duiing  the  hear 
ing  of  (he  Kcmmler  ca««  last  month  : 

Q.  Arc  you  connoctcd  in  any  way  with  any  of  tho 
oloctric  lighting  oompanioa  t 

A,  No,  dr. 

Q.  Or  have  you  any  connection  with  the  tldison  Com- 
pany! 

A.  No,  ah. 

Q.  Ot  with  Mr.  Edison  I 

A.  No,  sir,  except  a  pei-sonal  actitiaititaticc. 

The  first  document  cited  is  »  letter  from  Mr,  Brown's 
father,  dated  fjeptember  16,  l&tiA,  from  which  the  foUuw- 
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ing  quotation  is  given :  "  I  thank  yon  for  the  pafwra  relat- 
ing to  your  discufwion.  How  did  the  matter  end  t  And 
did  it  advance  your  interest  any  1  I  was  ft  little  sttrpriseil 
at  your  sbitemont  th^t  you  were  not  connected  with  any 
electric  Komjiany.  I  thought  von  were."  ProKihly  nthern 
were  na  mnob  8ur[tris«rl  as  Mr.  Brown,  «en,,  lv)th  on  tho 
occasion  referred  to  and  at  the  hearing  of  the  Kommler 
aise  thLi  xtnnmer. 

FoHovving  short  letters  of  flight  interest,  comes  one 
fmm  Mr,  lirown  to  tho  Thomson- 1 loiifiton  Electric  ( 'ob>- 
jany  »t  Chicago,  tluinkjiig  Ihem  for  tbutr  anthoristtUoii  tn 
chiillotige  the  Wcfitingbonsc  clAtmn  concerning  high 
otlicioncy.  Mr.  Brnwii  uiinkH  that  "  tho  result  will  lie  a 
doathlilnw  to  that  inelhtMl  of  doing  Inuineiw."  In  tliesatae 
letter  ho  itbitei  (hat  the  Duoeuiltcr  cluillunge  U>  WesUng- 
hoiiHO  t:o«t  him  i7!M\oU.  for  a  single  in80tt4ou  ia  the 
Iltratti,  HWid,  ■'^uh,  and  Tnlrnvr,  tlm  marks  of  "  wlv."  being 
in  each  cane  nniituxl.  The  Stii  ntinarks  that,  so  far  as 
that  jmper  is  oonccniod,  this  ettktement  ti  an  ahsohite 
falschoud. 

In  the  ni-xt  leitor  Mr.  Brown  tells  Mr.  FVHmn  how  he  is 
striving  tu  imiiim  the  Mayor  of  Scmntnn  to  alKdish  fium 
that  tovrn  the  "  hi^h  Icnpiun  idternaliiig  ciirri;nt,  which  in 
luiHuite^l  for  commercial  lighting,"  and  asks  Mr.  l-jlison  fur 
a  teittimuniat,  which  the  uiziird  didy  funiiNbun.  I 
Macdonald,  of  tho  State  Anhiut  fur  [nsnne  Criminals 
Auburn,  then  wrilCH  tii  Mr.  Brown  Hii^^geslin};  that  he  aoi 
lo  the  Su|renntendent  uf  Slate  Priitons  an  estimate  of  tf 
coHt  of  clec^ti-ical  execution  plant  for  one  prison,  togeth' 
with  a  dctiiiitc  pro|H>sition  to  furnish  and  set  up  the  apja- 
latiis,  ami  In  put  H  htin  ftrartinti  ofKntliiin,  the  pm[K>-iition  to 
cover  Mr.  lIrowii'«  ttervieos  and  those  of  his  wtsistaBt 
"  cloctrociilioners." 

Mr.  Bniwn  sccma  to  h.tvc  acted  upon  this  suggestion  with 

Eeit  iH-omptiiess,  for  eight  days  later  he  writes  to  Mr, 
linan  faying  thai  he  hmi  hAi-n  uuthoriaetl  hy  the  SlJite 
authorities  l"  |<iiitdia-e  Hlternalin^cnnent  ilyuamus  made 
for  tlcctrii-  lighttu>;  on  the  "  uinvi-ilcr "  sysk-iii  tur  the 
idectriuil  oxwution  planl«.  Mr.  Brown  pni|HiSBS  u>  iHiy 
West inu house  dynamos,  one  <d  which,  tukittgit  for  granted 
that  WeHlin^hou.HO  will  nut  reply  to  Mr,  Hi"owii'j^^ 
"itntliorUeil "  cliallengH  U)  cJim^Mtre  hilt  plant  with  that  o^^| 
tho  Thomson- H(iU9ton  by  means  of  ii  I  hrve  months' test,  is  t^^^ 
b«  iiHed  iuT  tho  pur|Hisc  of  a  public  cflicienvy  tcsL  This 
would  re'iin're  an  itivestmcnt  of  7,000  to  ^.OOOiIols.,  n»iil 
tfir  jiffJ  r.i-rruluiii  ytiim  tliitf  IFn-  phut  ii  tniMilr.  Mr.  Broim 
mtmly  ]>ro|><-)ftCdt  ihAt  Mr.  t^lisoi)  should  Ixtok  htm  ut  the 
extent  of  .'^OOOdols.,  and  ihtircby  (.-tiulilo  hiin  to  carry 
<lealh  and  destrueLioii  into  the  Wcstinghnnse  raiik^^H 
-Mr.  ^»iKon  ovidt-ntly  did  not  "{iiiit,"  tut  the  rest  of  corre^^l 
mtiidence  i»  chiuMy  with  theTliomHon  Iloit^tont'omiMtiy,  of 
BuHton.  This  comiKiny  and  Mufisis.  Ki'ank  Itidlon  and  Co., 
d»]jlei>i  in  second  }i  a  nil  eWtrii^d  aii|iar:itn«,  uIhu  of  Biifiton, 
arfangO<l  the  purchase  of  tho  WcstinghoU'M)  ]>liuit  for 
Mr.  Brnwii;  ninch  o(  the  eorrcftpwiidciuie  relates  to  the 
pei'idtar  [n.in(ier  in  which  the  niachinen  were  purchased, 
and  minute  in-tnu-tions  arc  givoii  by  Mr.  Brown  lui  to 
the  removal  of  all  marks  liy  which  the  machines  migh 
lie  ti'Hccd,  and  ai  to  rarcfid  fucking  in  onler  tn 
vent  them  fi-nm  "accidental"  damage  in  Inuisit.  M 
Bivvwii'k  curcful  attention  to  his  [>ocitniaiy  tntcreata  is 
cvidciicvd  in  a  letter  ^ddiiMscil  to  him  by  the  XhumJKMi- 
Houston  Company,  in  whitli,  after  offeriiii;  him  suhslari' 
lial  distcount^  and  "  dpawlmeks"  on  Wcsttni'house  plant 
innchiued  thiuUKli  Ihem,  they  nay  :  "  We  will  pay  you  on 
account  of  expenses  atlciidin^  the  Biltimuro  tost  one  thou- 
sand duUarg,  and  will  cmsider  that  we  aiD  held  to  [my  you 
I'll  <if9"ii(nffiitiit'r  rjprrt  'firir/.f  an  additional  amount  o^uO 
to  five  hundred  dollars,"  Sulieciiiiontly  Mr.  Brown,  aoomiRg 
t«  think  that  the  pureliaw  of  Westinghoiise  plant  dniga 
somewhat,  in  a  letter  to  th<t  Thomson  Houston  Company, 
darkly  hints  that  tremendous  pressure  is  being  brought  to 
bear  from  Pittsbui^h  "  U>  prevent  the  test  ami  lo  yet  'liha 
tipjiaral'ii  thnn  Ihnn  K.s/rf,  offering  decided  indiieement^,  and 
every  day '.1  delny  ho1|ts  them.  .  ,  .  'fhere  in  n  chance  for 
them  to  overthrow  the  deal)  mulym  mn  ntulmiafd  Unit  Un» 
ttvi/tit  V  iy»y  dfiriininltd  {•.•  airiainHusiwi  iitleitstt.'  In  another 
letter  relating  t»  the  method  of  paying  for  the  maehities, 
Mr.  Brown  says:  "  I  have  withstood  trcmundo4ii>  prewmre 
iiud  tempting  ofTors  tu  iiae  otbai  machines  for   that 
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poM,  but  bav«,  nevettbeleaa,  kept  my  agreeuient  to  (bo 
lettor." 

I  have  giv«ii  above  )tiil  u  bri«f  xyiiopsiii  of  the  corfos- 
ponden<«,  wbicb,  ihongh  highly  interoating,  i»  disajtpoint- 
ing  in  name  reflpci't«,  as  there  are  nianjr  oiuissiotis  of 
repliei  to  aoiiie  of  Mr.  Dmwn's  leltera.  Some  of  these 
missing  letturs  would  huvu  throtvn  more  light  on  the  siili 
joct,  bat  it  in  obvioii:^  tliiit  an  extremelv  discreilitablu  cuti- 
flpiracy  ha.'^  existed,  ;inil  the  active  ringleader  in  abown  up 
in  a  very  jioor  light  indnLnJ,  Kvciylmdy  knows  that  the 
inventor  of  the  t;iilll<>tirie  Wiki  the  hrst  to  fidl  a  victim  to 
the  rreation  of  hii^  own  bmin,  and  it  would  now  seem  tlmb 
the  chief  cx|>onvut  of  ■•  el€ictrociilioit "  has  wrought  hia  own 
proftssionsl  extinction  before  be  has  had  a  chanoc  to  aveit^h 
a  niiirdaror  into  the  next  worlil. 

The  Westt  Knd  Ikiilwjiy  Com[i»ny,  nf  TVwtnii,  which 
owiu  the  Utmost  electric  niilwsy  «y«l«m  in  the  country,  ia 
about  to  relay  ita  entire  track,  eomo  lifO  milos  irt  extent, 
with  heavy  railx.  The  wnrk  has  been  delayed  by  the 
Ji^nstowD  Hood,  as  the  iiiiU  are  being  made  ut  the  <  'arabriit 
IronWorka,  which  wore  (Hirtially  wrecked  by  the  flo.)d..  When 
tho  new  rails  are  laid  it  is  cx|<ccteit  thiit  ninniii;^  titnu  will 
be  reduced  by  one  half,  thereby  doubling  the  cafiaciLy  of 
the  line.  In  laying  the  new  tracks  a  Ihnmwn  Houston 
eluctric  weldin({  muchino  will  bu  nKe<t,  imd  thv  niU  will  be 
welded  into  lengths  uf  3UUft,  This  innovation  in  ruilwuy 
construction  will  doiihtieRRly  render  the  ti-ack  excoptionally 
amooth. 

Tho  snrveyin''  scbijoiiei  "  (.iniiujHiis,"  Acnt  out  by  the 
United  StaUs!i  Fitih  (-'Dniniiiwion  to  iiivosttfjAte  dooi)-«e.i 
t«inperatiiT«:t  t;etwe«n  the  New  England  Const  niid 
the  Oult  Stream,  hai^  made  several  trijie,  and  ia 
about  to  Htart  on  another.  About  100  soLUulin^rx 
havo  been  made,  chiefly  in  ilu|ttbB  not  uxeoodin^  TiOO 
fathomii ;  17  theiinonictera  ind  two  water  cups  arc  sent 
down  each  time.  Hvidonco  of  the  warm  (inlf  Stream  water 
h:u«  Iwen  found  within  i't  iiiil&i  of  the  ooiwl,  but  here  it  is 
only  a  shallow  layer,  five  or  10  fAlhuiUH  deep.  itoneatU 
this  warm  AtrHtiicn,  which  ^rudiially  intiroasca  in  doptb  to 
2.')  or  30  fnthoiiui  ax  the  iliRlance  from  land  incrnaaeR,  Ihore 
is  a  KUdden  fail  in  temperature,  which  in  smmo  caact 
reached  as  much  as  10  or  IHdo^.  within  a  vertical  diatanuo 
of  Rvc  fathoma.  Noaicr  the  (iulf  Stream  a  warm  band 
ta  abo  found  underlying  the  colder  water,  the  same 
sounding  fnK|u«ntly  tjhoA'intc;  the  tempeiuture  at  -iO  to  ]0t> 
fathoms  to  be  'idci^.  to  lOdcj;.  higher  than  that  at  'AQ  or  -10 
fathomK.  At  ■~)00  fathoms  tlis  toniiierature  woM  Uiually 
below  lOdeg.  F. 

The  latest  propusitl  re^anlin^  the  189i!  RxhiMtion  is 
that  S]3aiii  M  connection  with  the  discovery  of  America  W 
sigitttJiaed  In*  the  exhibition  being  inau^irated  by  youn^ 
AJfoQSO  XIII.,  who,  in  hia  |>alace  at  Madrid,  is  to  touch  an 
electric  button,  ami,  .1,000  miles  of  contuinon.«  comuuinica- 
tion  havin;;  been  ai-Trtn<;od  lui  Iuk\  sei  goiiif!  the  mnjrhiiiory 
of  the  exhibition. 

When  licneral  nonlunjfcr  was  informod  that  a  ro|>ortivas 
current  to  the  effect  that  he  was  nlmut  to  rnmovc  to  New 
York  ho  i«  ib\i<l  to  have  i|niililte<i  it  aii  "  an  infamous  false- 
hood." However,  he  hius  sent  his  voico  on  by  phonogram, 
and  a  feature  of  the  phono}^iphic  exhibition  at  the 
panoraDia  of  tliQ  Itattlo  of  (iattysburg  is  a  brief  addrons 
from  Che  rodoublabic  K^ueral  "To  my  friends  in  America." 
The  record  has  just  been  receivod  fruu^  Lutidon. 


METHODS  TO  DETERMINE  THE  EQUIVALENT 
AREA  OF  ARMATURES. 

BY   KRVIN   H.    FKKRY. 

In  many  caleidntionsi  upon  the  dynamo,  it  is  necessary 
to  know  tho  strength  of  the  magnetic  field  in  which  the 
armature  revolves,  or,  in  other  words,  tho  number  of  linos 
ol  force  that  traverse  the  armature  during  its  rotntion. 
The  most  convenient  way  tn  determine  this  strength  of 
field  of  the  dynamo  is  to  find  what  in  culled  tho  "6<{uiva- 
lentarea  of  the  armature."  By  tho  e>iuivaleitt  are*  of  a 
uoil  of  wire  ia  moant  it«  cajKuiity  fur  cutting  lines  of  force 
in  4  ^ven  magnetic  lield.  The  area  \i  piopoi'tiutul  to  tho 
sii«  of  the  coil  and  to  the  iatensity  of  the  inaguetic  field 
in  which  it  revolves. 


The  eimpleat  and  perhaps  the  least  .tcciintto  method  to 
deturiaiiic  the  nundier  of  lines  of  foi-ce  truversing  an 
armatitie  is  to  ukc  S.  P.  Thompson's  new  e<]uation  of  the 
dynamo, 

* 

when  V.  is  the  total  K.M.F.  generated,  ji  ia  the  number 
revuhitions  per  second  of  tho  armature  ;  C,  the  number  of 
conductors  on  the  armature,  and  N  the  niiml>cr  of  linea 
uf  force  traversing  the  aimatui'e.     Then  e<iiiAtiiig  for  N  we 

net 


^ 


where  n  and  C  ai-e  known.  But  the  difficulty  lies  in 
[net  that  E  cannot  lie  etuily  determined  ai.:curately.  It  i 
be  detormined  approximately  if  the  followiiij'  conditions 
are  made  good.  tiojKiratoIy  excite  the  pole-piecce  to  the 
same  degree  ■ah  when  the  dynamo  ia  running  under  its 
nurnial  coriditioiiK,  llien  observe  the  voltage  at  the  brushes. 
Then  Bii1>stitnting  thi^  K  in  the  proviuus  equation,  we  ohould 
obtain  N. 

Itnt  there  are  two  xtronK  objections  to  this  method. 
First,  it  \*  very  diHinilt  to  attain  the  same  degree  of  mag- 
notu>ation  of  tac  p'<les  by  sopmatc  excitation  as  when  the 
machine  jb  nnining  nonmdly  with  part  of  tbc  current 
^f^iientted  licing  absoihed  in  the  magnetisation  of  the  poles.^i 
Second,  no  account  in  iJiken  of  the  K.M.F.  lost  internalljr^H 
by  houtinji;  ami  Foucault  ciirrenU.  ^^ 

Another  way  to  find  N,  also  suggested  by  S.  I'.  Thoinp- 
Ron,  ix  to  wind  a  single  turn  of  insulated  wire  around  the 
arinuliiru,  parallel  Uj  thu  cujiiluuti<.>rs,  placed  in  the  line  of 
comuintation  of  the  aruiabure,  and  thun  magnetise  the  pole- 
pieces  by  some  external  current  to  an  amount  eijiial  to  ita 
normal  value.  (Jn  making  and  breaking  tho  exciting 
ciurcnt,  K.M.F.  is  generateil  in  the  turn  u[)on  the  arma- 
ture, which  may  bu  meaHai~ed  by  a  bidlistJc  galvanometer. 
This  F.M.I''.  is  pro[>ortio.nil  to  the  number  of  lines  of  force 
tninsveniijig  tho  coil.  Now,  to  dotcrmine  tho  number 
of  these  lines  of  force,  wo  lake  a  coil  of  wire  of  known 
geumotncuJ  aruii,  revolve  it  in  a  nw^notic  field  whose  in- 
tensity  io  known,  aiid  com[>arc  the  doflostion  due  to  the 
K,M.K  genonitod  by  this  standard -coil  to  that  from  the 
Iwin  around  the  armature. 

Then  if  N  cpials  the  number  of  iine-t  of  force  pasfilug 
between  dynamo  [wlcs ;  N',  the  ri\imtH!r  cut  by  revolving 
tbc  standard-coil ;  <i,,  the  galvanometer  doHoction  due  to 
the  single  turn ;  ami  d„  tho  deflection  due  to  the  revolution 
of  tho  standard -coil, 

N  :  N' : ;  -i, :  .L. 

Or,  since  the  equivalent  area  is  pro|,K>riional  to  the  numlier^ 
of  lines  of  force  in  the  two  Behls, 

A  :  A- : ;  </, :  i^. 

By  revolving  the  Btandaixlcoil  in  tho  fioUl  of  the  horiEontd^ 
cumiHJiient  of  the  earth's  magnetism,  wc  know  the  number 
of  lines  of  fortie  cut  by  the  eoil  to  be  equal  to  its  gcomo- 
trical  area  in  cenlimeti'c^  times  -X^i.  This  product  ir  the 
oiiuiralent  area  of  tbc  coil.  Sulietitutiog  this  value  for  A', 
and  the  obsorvoil  doHoctione  \iy  and  dp  we  get  the  equiva- 
lent ai-oa  of  the  turn  round  the  armati'.re.  If  the  number 
of  hnos  of  foroo  i«  ilcsired,  flividc  this  equivalent  area  of 
tho  turn  by  its  geometrical  area,  and  wo  have  the  number 
of  lines  of  force  per  unit  of  area. 

We  now  see  that  we  may  define  "  ecpiivalent  area  "  as 
the  geometrical  ai-ea  multiplied  by  the  number  of  lines  of 
foicu  ijussin^  thixiiigh  thi»  area  per  unit  of  area  Hiia 
method  of  uot«rmining  tbo  equivalent  area  of  tho  irma- 
ture,  however,  is  oi«"  to  two  fanlt«  :  first,  tho  difficulty  of 
8eiMrat«ly  exciting  the  jxiles  to  a  degroa  equal  to  their 
normal  ni)ignet>>«m  when  the  machine  is  running ;  second 
the  value  thus  obtained  is  the  area  of  tbo  armature  only 
when  the  dynamo  ia  at  resL 

The  next  method  to  determine  the  fxjuivalent  area  of 
armatures  is  called  for  brevity  the  method  of  "  l!op]iaRes." 
There  are  two  ways  in  which  thi»  method  may  he  applied  t 
the  raethixt  of  constant  rcsistaucc  and  rariamo  deflociion, 
atid  the  method  of  constant  deflection  and  variable  resist' 
ancc.  The  o\i4tix  ofirmmli  of  the  former  method  ia  aa 
follows  ;  The  armature  is  mounted  upon  a  cradle  so  tliat 
it  can  be  revolvat  through  some  cquvwmjbiWv  ■*).v^t,\v\ "^as* 
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strtVn  fi«l(l.  Thou  the  bnuihRt  iif  Ihr  iviniaLitn-,  thu 
standan]  coil,  iintl  n  (li^1t<Ml«  U  llU.it'  giilvaiiinnat«r  arc  at] 
i!niiiierL«(1  in  uriiw.  Now,  alUM'n.itcly  ruvolvn  thn  arma 
ttiro  and  tho  etanitard-coil  ihroujjfa  ibo  same  angW,  and  li  the 
j^dh'anoaiattir  doflBctinns  from^  the  ixii)  and  the  armature 
are  due  to  a  rotation  in  the  same  cotiifKinGiit  of  the  oarth's 
nuif;n<!li«m,  th«n  th«fl«  rlcfloctions  uro  proportiomil  to  the 
equivalent  areiwt  uf  the  coil  nr  aniuitiirc  producing  them. 
So  that  we  have  at>  Inforo : 

Bt  revolving  lioth  coil  and  annnture  in  the  known  lieid 
of  the  horinxital  (->tm|ioiienL  of  the  enrth's  luii^^itetisiii,  the 
fiumbur  of  lines  of  furci;  cut  hy  tho  winuUirn  niay  be 
detorminiHl  »h  in  the  provious  nietbod, 

in  the  method  of  constant  dellttutioii  and  variable  rosist- 
nncc,  the  armature  and  the  a>il  are  »ej);iratel^-  conuenUid 
to  tho  |j;:Llvaiioniet«r  with  uii  aucuntte  rogiBtaiiuo  box  m 
lach  ci^cui^.  Thia  connection  i»  beat  done  by  moune  of  a 
aiX'Way  switch,  thereby  using  the  mime  reaiaUnco  box  in 
both  circuits.  By  this  arnuigenient  we  can  tontml  the 
ri»»[>atitiv«  defleetiona  from  tho  armature  And  the  coil  by 
in«urtin)|;  rcsistunuo  in  the  rcaiioctivB  vireuitA,  au  lh«t  ice 
can  ^ol  the  deflection  from  tliu  mi)  and  the  urmatiirc 
eijunl.  Then  the  areoH  are  pro[)ortional  to  tJie  rasistanca  ii] 
cii-Guit,  or 

A:1A'1::H:K'. 

Those  two  uietbodH  of  flo|i|>a)res  \pvis  the  same  area.  It 
ntakes  a  difft>reTii-e  in  the  area  found  by  tbeae  incthudg  of 
tlopua^iei*,  whether  the  aimattire  ip  |(iointiiig  north  and 
south,  or  aut  ami  wojtt.  The  renxun  U  th^it  the  »ba|>e  of  4 
single  .iritutiu'e-<M[l  h  oblong  irivtcairl  of  riicukr.  From 
the  direction  of  tlio  magnetic  di|i  wc  sot;  that  a  horixontitl 
circular  ixiil  will  alvrayn  lontiiin  the  »iniie  inuubur  ni  Unun 
of  force  in  wh;itev«r  direcUon  it  in  |ilB(;ed,  with  respict  to 
tho  i>oinbt  nf  the  (Tomftaui.  We  alio  see  that  in  the  ciuie  nf 
un  ubKing  coil  this  is  not  so.  U  ita  longer  usis  is  placud 
noith  and  n'uith  il  wilt  conbiin  a  ciM'taiu  nunilHir  uf  lines  uf 
force  ;  but  if  the  lun^vr  axin  is  placed  e^st  and  wl>sL  th«cuil 
will  contain  a  greater  nuiulterof  lined  of  force.  The  roai«on 
of  this  in  th«t  tlie  liiics  of  force  are  evenly  difltribnted 
lei  to  the  dip,  so  that  on  ciittin);  a  horiKonul  phuie 
th^  are  nearer  together  in  the  east  and  west  direction 
than  in  the  n*>rth  and  south  direction. 

In  ourex|>erimeiilA  on  this  pmint  with  nil  nmiatiiri*of  the 
Thomson-Hi.iiaton  iiiJ-'iindesceiit  tyjw,  it  wai:  found  lliui  tho 
•qiiivklent  area  of  the  armivturc,  when  nuith  and  soiitb, 
waa  73,024  9(|uai'c  L'cntimcti cs,  while  the  a^ol^  when  arma 
ture  [xiinted  eaat  and  wetit,  was  T3,s2r»  .m^uuie  eentinietreK. 

The  met  Km  1  of  tiopiiagea  i.-c  o|>cn  t<>  noitic  ueniuiit  ubjoc 
tions,  umung  which  may  be  nutml,  bi-st,  tbu  area  found  is 
not  the  anyi  when  under  workiiiji  citmtitiiHis,  when  the 
caacbine  iqruntiiii<;  and  when  vaiious  heatini^and  Foucanlt 
cffecttt  occur  that  do  not  o<.'i^ur  when  the  aiiuatiu'e  is  still. 
Bocoiid  the  area  thus  foiitgd  in  an  incorrect  value,  even 
tor  a  moltunlewi  urmutiire.  Thei'vaxon  of  thin  n  nut  far  to 
seek.  The  great  muss  of  iron  core  iiiHido  tho  arniatme- 
coils  attracts  into  the  armature  more  linc><  of  force  than 
would  yiasa  through  the  armature  were  thera  ito  iron  in  it. 
The  atandani  coil  haa  no  iron  in  itA  const  ruction,  m}  that 
the  ratio  really  is 

(/:</'::  A  :  A'  +  k; 

whei'e  k  is  a  consUnt  that  cannot  be  directly  detomiined, 
depending  upon  the  muss  and  the  ptirity  of  the  urnmture 
core. 

Having  now  atuilied  tho  errors  and  imiierfectionii  of  these 
methods,  it  remaina  to  describe  a  metho<l  by  which  they 
can  be  almost  entirely  avoidetl.  If  we  wind  a  turn  of  fine 
jiiBulatol  wire  amiiii'il  the  anunturu,  |iiir»llc1  to  the  con- 
ductors terminatijig  at  a  twu-jxirt  uummutator,  we  can 
com|M]-«  the  KM,  P.  f;oiioratod  by  this  coil  to  that  generated 
by  the  aimature,  when  tho  armiituie  iit  ninnin^  under 
normal  coridiiiniiR.  As  the  geuniutrical  area  of  this  turn 
,  is  kiiuwT),  we  can  Hiid  the  otjuivaleiit  areii  of  the  ariuAture 

Il.y  tho  ratio, 
A  ;  A'  :  :  rf"  :  rf*. 
: 


The  oquivalont  area  of  the  same  armutum  ait  uaod  in  the 
fortiKtr  experiment*  wan  found  by  this  method  to  Iki  fty,2S9 
•quare  cenUtucti'cs.     This  result  is  much    li»s  than   thai 


obtained  by  tho  previous  methods,  as  was  expected  l>eIore 
this  method  was  tried.  From  this  disiurity  in  the  two 
determination!!,  we  peremve  the  Rriat  effoct  the  iron  core 
exerUi  in  the  method  of  flupimgcs.  Hv  this  method  of  the 
cnti  around  the  amiHturc.  the  area  obtained  ift  a  value  id 
which  all  the  conditions  of  a  machine  in  nonnul  operation 
are  accoiinied  for,  such  M  heatiDg  and  Foucault  elTeets. 
Again,  there  are  fewer  mccb;inic]d  iitiil  l«rhiiical  diflicilltiefl 
to  be  overcome  in  this  method  than  in  any  of  the  otben 
investigates  I. 

Ttiitt  diirvreiice  is  well  brought  oiit  when  we  consider 
the  iltfTuivnce  in  the  voltage  dealt  with  in  the  varimu 
invthods.  The  volug?  given  by  revolviriL^  the  standard' 
coil  was  determined  to  bo  OOOI-'i  volts.  The  galvanometer 
empKiyed  tviui  autlelicateU  wljiintcd  that  this  O-OOin  volte 
pve  a  ilelleclion  uf  3r>9  millimetres,  and  as  <letlectiori«  could 
bo  accurately  road  to  one  milbmetre,  the  galvanometer  wa* 
sensitive  to  a  change  of  jioi'eiitial  of  0000,004,32  volts. 
The  K.M,F.  genentod  by  revolving  the  armature  in  the 
earth's  field  wax  OHXHtrtd  volta.  In  ronifHU-inoii  with  the  ex- 
treme acnsitivenos^  of  galvanomotcr  iiecvJcd  tn  the  mctbcxi  of 
flop[)aj{os  with  that  rtv|uii'e(l  in  tho  method  of  coil  around 
armature,  we  lind  llial  in  the  klter  case  the  voltagea 
obtained  from  tho  .trmatnre  and  the  coil  around  the  arma- 
ture wore  143iiti  volt*  and  5-I4I  volts  rosiwctively. — 
EltdriaU  Iforld. 


ELECTRIC  RAILWAYS.* 

BT  tlKO.  W.  MANSriKLH. 
(Cuiirhulrd  from  fHigf  198.) 

We  now  have  thirty  two  cars  in  D(>eration,  and  observa- 
tions, in  so  fur  u«  ihey  have  been  taken,  show  • 
marked  decrease  in  horse  i)owcr  (ler  cur.  At  Kichmoiid, 
\'a.,  some  rough  tests  gave  the  electrical  bone-power 
re(|tiire<]  per  car  at  the  station  as  from  -I  to  5.  <)n  the 
Anbury  Park  roud,  at  Lafayotlv,  111.,  iho  figures  of  Dr. 
Bell  show  tho  remark:! ble  tuw  figure  of  '25  e.hji. 
TheiG  are  a  iiuniber  uf  eircnmstjinces  on  this  road  thtt 
would  tend  to  make  thia  figure  bo  low.  The  cars  are 
smaller  than  those  onlinarily  u.s>e<l,  and  I  .thonld  juilge  that 
there  were  other  circunutunrjjs  entering  into  the  nilcuUi- 
tioii  that  would  t«nd  to  reduce  it.  However,  it  well  ahow«, 
[toasibly,  one  oxti-emc  tn  railroading. 

The  othei  extreme  might  be  cited  in  the  case  of  the 
Lynn  road.  Highland  division.  Here  only  one  ear  ia  in 
o{)0nitio]i.  In  the  course  of  its  route  it  ascends  u  hill 
gniduil  ai  tho  rate  of  81  [ler  cent  for  300ft.,  and  iiumeili- 
ateiy  (tasses  down  on  the  other  side.  In  this  case  the 
engine  was  indicate^l  Five  cards  w«re  taken  wben  the  car 
was  attceniling  the  gnwte,  the  avunigu  of  which  wa«  .'i2'2  h.p. 
If  we  atlowcl  udynauiuefticieiicy  uf  W  [>er  cent,  this  would 
iiHlicitlo  UF)  eluctrica)  horeti  power  of  47  h.p.  This  is,  un(|iiea> 
liomihly,  a  very'  extreme  and  exceptional  cune.  1  niigbt  add, 
incidentally,  that  the  car  jwiys  Imnd.ioinely. 

At  Hymouth,  Matt«.,  a  i-oiul  Imving  niiiny  heavy  gradea, 
the  maximum  being  over  10  i)«r  ci^nt.,  and  op«rating  but 
three  electric  cara  each  with  tow  cars,  itie  electncal 
horac-i>Dwer  at  the  station  ]>er  oar  wait  a|i|i(oxiinately 
7T2  h.|i.  On  tho  cars  the  extremox  vary  obvioimly  oworu- 
iiig  to  speed,  grades,  load,  etc.  It  frc^jiiently  reaches  from 
fuur  to  five  times  the  average  value  during  t^iul  time.  In 
Lynn  the  variation  is  eiiorroniia.  In  Cindiridgo  the  current 
froqUentlv  rises  to  from  GS  to  70  amperes,  or  about  43  h.p. 
I'^fipecially  is  this  tho  cnaa  on  nturttiiijc. 

Von  can  see  fmiu  th«se  tigiires  the  tni|Kis>>ibility  of 
giving  only  tho  most  approximate  hgurea  in  this  direction 
uidt-m  every  detail  aa  to  operation  and  voinliliune  arM 
known. 

I  feel,  however,  that  on  riLuls  having  no  gradea  over 
.')  {ler  cent.,  and  openiting  under  10  motor  cars  with  low 
car»,  1')  h  p,  per  iMr  wuuld  be  a  safe  figure  for  dynamo 
capacity.  On  large  roads  this  figure  co«l(t  !«  reduced  to 
12  and  (mssibly  10  h.p.  )>er  car.  wbiloon  small  three  or  five 
car  roads  with  heavy  grades  18  or  20  h.p.  might  not  Itosny 
t^xi  much. 

*  PkjMT  rosd  at  tfa«  Natien>l  ElKtri«  Lif;)it  Cenvention  st  Hiagaia 
Fslls. 


,,  At  Ounbridge  tests  show  thtt  of  the  total  tima  <!on- 
JOIUd  bf  8  car  in  a  round  trip,  it  wuh  taking  powur  unly 
61 '6  por  cent  of  I  he  time,  iiiiu  tJiut  5-7  percent  of  the 
total  time  the  ca.r  whs  stoppeil. 

At  Wftflhington,  where  the  Htreet«  were  freer  ftiid  not  bo 
thickly  m|iiilatoi].  the  nl)ove  K^tire  fur  time  whoii  imwer 
wa«  luen  roue  t«i  6ti  per  cent. 

Xeitlier  ot  these  rtKuJs  are  what  you  inij;ht  call  Iitrgs- 
It  HMBis,  however,  that  fioni  .10  to  40  iier  cetit.  of  jwwer 
in  CXCC8H  of  the  alisoliiie  reqinr(»neiit»  cuii  )je  ulanncu  for. 
I  do  not  think,  however,  ihnt  this  can  )m>  implicitly  reli«d 
upon  a*  in  otlier  jiower  business,  aiiico  there  are  many 
tacUint  in  the  goneml  oifemtinns  of  »  milroai]  sygtem  that 
might  .it  »iiy  moment  Uix  the  coiitml  »Uition  Ut  its  iitnioiiL 
In  n^itn)  to  total  clcctrii^l  and  total  commoi-cial  efli- 
ciuncioG,  it  is  imiKiafliblo  for  nio  or  anrone  elae  Ui  t;ivp 
ui-cnrale  figtireii.  There  are  no  many  niictnatin;r  f»€toi'» 
entering  into  Mich  it  rlotorminatinM  th»t  whoreiui  a  tent 
maile  Unlny  wonUI  give  mo  ccrUin  figurca,  ii  tfst  made 
Uvmorraw  or  a  w«ok  later  would  give  me  entirely  dilTerDut 
figuies.  I'he  time  factor  muat  <^nter  largely  into  8neh  a 
teet. 

From  CHtimatioiiB  tnacd  ujxwi  many  fiRitres,  I  foci  certain 
that  a  total  eloctricat  allicteney  of  a.t  leaat  70  [»er  ront  can 
bu  obtained,  and  a  total  commeiviat  nfficiency  meiumrAd 
from  the  indical«d  hoi'so  ^lowor  of  the  undine  to  tho  cur- 
wheel  horse-power  (W.H.P.)  of  from  45  to  50  ))er  cent.  If 
the  road-ljod,  rollln)' stock,  and  all  the  electricjd  a|»jwratU8 
is  maintained  an  it  nhouid  be,  I  liopo  and  see  nu  reason  why 
this  li^itra  ciinnob  Iw  vxceoded. 

Un<)ue$l]oriabIy,  to  the  railroad  man,  one  of  the  must 
vital  pointt  is  the  coat  of  repairs.  We  all  know  i.ha.t  in  so 
far  aa  power  is  conconied  a  horee  imwor  can  lie  produced 
and  delivered  10  hour.*  per  day  tno  year  round,  with  a 
profit  at  ab'iut  7'>i1u1h.  per  year.  The  cost  of  maintaining 
a  horse  for  only  aliout  (our  hours'  work  yer  day  on  a  horae 
car  is  not  far  from  ISOdoU. 

There  ik  one  (loint  which  is  of  vital  interiHt  to  tho 
managers  of  electric  li^ht  com]Kiuies,  am)  that  is  huw  they 
<(halt  charge  the  railway  coiupunies  for  tho  power  which 
they  desire.  1  have  alrearly  shewn  you  that  it  is  an  ex- 
ceedingly difKcuH  thing  to  eatltnate  ujion  the  rei|uiKite 
power,  as  tho  conditions  are  «o  tluctiiatinj;  and  so  variable. 
Aft«r,  however,  tho  ipiestion  of  the  amount  of  power  has 
been  sottlod,  the  next  jKiint  Ui  determine  io  whether  they 
shall  chMrge  the  lailway  oom[iany  by  tbo  hour,  by  the  iliy 
or  by  the  car  mile,  \Ve  have  a  large  nnmbor  of  roads 
already  hiring;  power  of  toeul  com|mnio3;  all  of  tho 
mcthoila  just  mentioned  aio  in  use.  I'lHtn  snitill  roads, 
where  the  «cherlnlf  of  the  railway  com[ian3'  it  such  that 
they  havo  only  a  few  cnn  running  continuotigly, 
meeting  enicrgoncics  by  extrns,  and  whoro  the  grades 
arc  heavy,  a  satiNfactory  baaifl  has  bean  to  charge 
ao  much  |ier  da}'  |>er  oar,  tho  price  ranging  all  the 
way  from  3doh,  to  Tulols.,  GOoIh  ,  and  even  Tdols. 
When  the  roadi)  arc  of  muilcrato  shv,  oc  are  subject  to 
many  vuri^tions  and  huddeii  demands  on  the  port  of  the 
public  for  butter  fitctlitii>«,  or  when  the  line  runs  to  some 
roaort  aiul  the  main  bulk  of  business  lay  Jn  picnicH,  etc., 
eliargos  on  the  hour  bssia  iiiiSometimuM  preferred.  This 
price  varies  from  Li  to  30  cents  per  hour.  On  larger 
systems,  where  the  schedule  is  definite  and  tixed,  the  mile- 
age \wHS  is  the  preferable  by  far.  The  prices  on  this  boais 
rungo  from  two  to  six  cents.  Vou  can  readily  see  that  if 
tho  cars  [un  at  infrequent  intervals,  and  if  the  morning  and 
ai^ning  traHic  waA  especially  heavy  and  required  a  larger 
number  of  cars,  while  during  the  major  part  of  the  day 
only  n  few  rars  wure  out,  tho  mileago  \miik  would  be 
quite  unsatisfactory,  since  on  the  whole  you  would  have  to 
maVc  steam  pos«ible  for  the  maximum  railroad  output^  and 
maintain  it  throughont  the  flay.  All  of  thoiie  estimates, 
however,  ciin  only  be  determined  by  knowing  tho  local 
coiKlitituM  and  circa nistanc«a. 

In  tho  b^t,  where  coal  rangus  from  4dols.  to  5duls.  per 
ton,  naturally  the  prices  conld  not  com|>ote  with  tho  rail- 
roads ol  the  natnnd  gas  and  cwU  ret;ioim  where  fuel  can 
be  ul>tainml  fur  almost  nothing,  an  in  some  cases  for  10 
cental  per  ton. 

I  w>>u)d  like  now  to  enter  a  wedge  here  in  favour  of  the 
very  but  uf  coifstntction.     Your  own  ex|>en&ticfi  haa  pro- 


bably rlictatwi  that  there  Ib  no  economy  if  the  origtnal 
conetniction  be  put  in  with  either  infei-ior  or  faulty  material 
or  apparatus  It  ia  more  imfiortant  in  railroaiiin;;  than 
pos«ihly  in  lighting  that  the  overhead  innstruotion,  the 
track  circuit,  the  wiring  of  the  cars  and  all  other  details  be 
as  perfect  as  it  is  |in»iible  for  the  best  skill  and  brains  to 
make  them. 

Ef  the  light  comjninios  would  nwpiiro  proper  and  roasoii- 
able  guamntoes  in  this  direction,  whenever  they  do  supply 
power,  it  woiihl  not  only  be  a  flureCy  in  regard  to  their 
own  protection,  hut  al«o  wmdd  ho  a  strong  inducement  for 
tho  very  best  of  constructinn  work. 

The  railmod  man  should  sob  that  it  is  for  his  inberesta, 
since  there  is  no  trouble  that  will  consume  prolits  more 
rapidly  than  Itrealcdowmt.  There  is  no  excuse  now  for 
electrical  bruukflownit.  When  such  do  happen  it  is  either 
citrelossnc&.i  or  che-ip  construction. 

Railroading  ia  an  exact  busine»<.  The  cars  must  be 
ready  and  go  |)recisely  on  time.  Delays  in  milroading  uo 
niinuiiK.  All  such  can  lie  avoided  by  {*arfocl  honest  work. 
I  call  nptin  olectric  light  men  to  strongly  urge  this  moat 
vita!  o(  all  considerations  upon  the  railroad  world,  h  is 
an  ex|H:invnc«  wo  have  giuii«l  iit  a  tremendons  cost  Is  it 
not  to  our  interests  to  see  that  others  becoming;  assocfated 
with  US  do  not  suffer  t  Should  not  alt  electricians  bend  all 
their  energies  toward  making  this  new  and  richly  promising 
Iteld  a  niagniliccnt  siiccewi  t  Have  you  not  millions  Lo  gain 
and  nothing  to  lose  7  Are  yuti  ready  for  it?  Are  you 
going  to  do  it  'I 

There  are  some  1,<!00  central  electric  ligbl  sutinns 
alreidy  InciLted  throughout  tho  couiitiy,  and  some  435 
niilroad  coniiianies  that  sooner  or  later  will  have  to 
hare  electric  [inwor.  Is  there  any  reason  why  you 
should  not  do  it  1  I  know  of  many  a  aI;ition  that 
has  to  atint  and  i^avij  to  lido  over  tho  yeiir'K  dull  sea- 
eoiia.  Vou  have  uo  day  circuits,  arc  held  by  the  sim  to  one 
Bchc<lule  and  by  tho  mnon  to  another.  The  munici{>al 
authoriUes  jump  at  you  from  behind  one  poti,  and  yonr 
commorcial  cnsComcrs  from  behind  the  next.  Stygian 
darkucsa  is  over  your  salvation,  and  all  conditions  have  to 
1>e  met  and  illuminated  by  v»«r  lieautifiit  light  Vou  can- 
not afford  to  lose  anything.  Here  is  an  opportunity  for 
still  r>iiu  nioi'o  chance  at  pruiit.  If  ncccauiry,  enlarge  the 
scope  of  your  charter*.  It  wilt  |uiy  yoiu  Your  securiuea 
will  lie  woith  mure,  and  can  he  more  easily  and  natififac- 
torilv  placed.  l{ailro;id>»  have  an  older  and  belter  stand- 
ing in  the  financial  world  and  on 
electric  light  comuanies.  Can 
opportunity  go  by  1  From 
own  jitdgineiit  would  l>e  that 
be  the  coinjiany's  siilvatiun. 
is  rupidly  coming  when  great 
5,000  to  yO,000  h.i...  are  to  be 
pkiita  of  fiTHii  .'i,000  lo  10,000  h.p.  ali-eady  built  for  manu< 
factiii'ing  pnr|K)ReK.  I  have  Ijeen  tohl  that  the  Calumet 
and  tlccla  plant  has  in  the  noighbourfaood  of  12,000  h.pi. 
Tho  Now  York  Steam  Ifeatfng  ('om|iany  have  about 
10,000  h.[ji.  nf  boiler  cajMcity  in  ihoir  itations  at  Oraen- 
wich,  <'onn. 

There  axe  many  mills  e(j,uip))0(I  with  invrerof  from  1,000 
tu  '>,000  h.p.  Even  our  (x;ean  i^teamships  are  plants  of 
from  8,000  to  12,000  h.ii.  Why  cannot  electric  plant«  of 
euch  power  be  built?  Why  arc  tbov  not  7  Is  there  no 
buainees  enough  in  ligbling.  jjowor,  and  railroailingT  Almost 
every  <ctalioii  i  go  into  the  country  over  is  adding  to  its 
ca[iacity.  "  New  occasions  teach  new  duties,  time  makes 
ancient  guod  uncouth."  The  horse  is  uncouth.  Electricitjr 
ia  our  life. 
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Eleotrio  Cure  for  Blight.— An  interesting  eipori- 
merit  in  an  elVort  U.\  discover  tho  cause  of  blight  of  pear  and 
apple  trees  haa  been  made  by  Henry  Roby,  of  Burlington, 
\  ermont,  U.S.  He  was  iinprewed  by  the  fact  that  treat 
ha<l  often  shown  blight  suddenly  without  any  ap[)*reDt 
caiuo,  and  it  occurred  to  him  that  possibly  the  trees  were 
affected  by  electricity  during  nhowent.  He  took  a  large 
ca|ij>er  wire  and  bent  it  m  that  it  woukl  pats  ovor  the  trees, 
the  end  beii^  pressed  into  the  groond  utn  arrester.  The 
trees  thus  protected  during  the  nresosit  ooasoii  are  in  uer- 
(ect  condition. 


t  DUBLIN. 

In  our  last  iwu«  ire  gave  the  rMtilt  of  the  invMtig.itifin 
.  itf  tbe  Dublin  authorities  iato  the  lighting  question— that 
tliey  bad  determined  to  obtain  a  license  to  authorise  the 
Corjkuratioft  to  8U|>[>]y  electricity.  The  elaborate  report 
pieaetited  by  the  committee  on  electric  Itghtint;  to  the 
KCouncil  contains  three  apiiendice^  the  Rmt  of  which  vo 
feivQ  herewith,  the  lecond  bcitig  an  extract  from  Major 
Marimline  report  to  the  Boanl  of  Trade,  and  the  third  on 
account  of  ex|tenae8  incurred. 

r  APPENDIX  A. 

otet  tf  tkf  Jnfvrmali'in  vllainrd  in  rtgard  h  the  JSfcr/riV  LiyMimj  <■-} 
thr.  teivrat  Cities  aiirt  Tvo-ru  omlal  Ay  yoiH'  Snli-OoinmttM. 
Lt  VfClSISKtL. 
The  livflrtwil  Bloctric  Supply  Coinpuy  ham  hwl  ft  lic«aM  troui 
the  Boanl  of  Tnul*  »»no»  tlic  wrfy  jwftbti  of  Iwt  )■««■,  atKl  IkH  jwir 
havo  got  ■  iiroTisional  ortlor  will:  th»  "(Hinonl  n(  l,hr>  Coiimrttiin.  In 
thi«  provliioual  orJer  (vhidi  U  for  certain  pnrlio'iii  nf  lltr  Hly  nnly] 
tbs  CuriK>ntii>u  liari  livl  LiihiImI  tbn  ro]iii^iU'  cIaum-h  foi  their  ynti- 
toction  as  rur&iilH  ilie  uimIu  of  laving  ttic  nikius  mul  t4ikiii;;  \\\i  ami 
roionntiiij;  tlii;  [lAvt'iucu to  lUtturboJ,  anil  diar(;u  iliv  l-i)iij).iuii_v  iLc 
actual  co»t,  willi  au  ailililifn  of  10  |>nT  oniit.  TI>p  liill^  f>ir  t1i'<i-  4ln«<1 
opMtiiif^  are  mule  out  siiJ  [tfiul  vceltly,  anU  the  C-urjioi-atioi),  itii>ier 
thu  |>fiivisioii«  i>f  till!  onler,  holil  in  raacrve  fMO  uf  lln^  ('unt{iiiiiy'« 
moocy.  TliiH  ■uni  Uu  alwaya  to  Ua  iuaiuialii«tl  ai  a  ilagioiic  Kir  the 
prot«ction  of  tbn  CoTpanttioii. 

TIi(<  r«Tiitntiy  <']iaiKe  ft'r  tli«  cIcHHc  llglit  Uic  lulluwini; — r\i.  :  Fur 
tbu  fiiot  IK)  lioivrs  (]"pr  iimsiUt)  >t  tli«  rate  of  la,  [wr  ltaaT<l  uf  Ttiuir 
tiiiit ;  liMimii  lOO  sixl  200  linura  at  the  mte  or  8it.  ]r<«r  Itoard  of 
Trada  nnil ;  any  iiunibor  uf  boura  uver  SOO  at  (lie  rata  of  4iJ.  pur 
Boutl  ot  Jndt  unit. 

Tbe  iinilnrKniiiii'l  >ritin  fur  I'la-tric  liKlititif;  anr  iinvr  \nnm  lai<l  iii 
Ibo  tharouRbratt-t  of  thr  ritj'.  Tlio  mutbtxl  »ilii|ilrit  \*  la  pUco  tbc 
tslw  OQutattiiajf  lli«  win.'*  ill  ■  cutiimii  iL'.iniu^,   nith  Bucki't*  (oonic- 

vhat  PMMubliiig  a  uiiiitir  cain  V/ati:!'   iii|n.'   iiiL   in    t»<i    |«il>    !ll^^ittl- 

d{nall]>),  Ihii  iroiigb  hr\i\^  tlirii  lilW  wiih  1>Uinii''.n,  ami  itnnlly 
eorcrpiJ  fin  l/ip  witli  I'r-iii'iit.  formn  llii>  rmii[iloii>  itrtiuiptniiint  for  \titi- 
locltii);  tli(>  I'alili-B.  Tho  iiflW  jlmitric  iiiniiiii  aiii]  i-jililiu  Ilsvh  nut  bw-a 
yvt  liroufrlii  ihtti  rci|t\LHili(ii},  ami  ii|>  to  [Iiti  pinrnt.  tjiiiu  llivim  U  tiu 
|inUii' ulcL-tiii'  li^litiiiK  ill  Livi'i|>iivl.  TIk'  »yHtviii  irill  \)v  a\]  liigb 
telisiuti,  inliK'Oi-l  ill  til"  ooiiukrv  hui  I'V  liai|Hr<iini«i>i,  Mioniiiiih 
[lyiinniron  ai)>)  WillniK  xtuntn-rn^iji  ^  arr  iiMvt  in  Ih4<  onraml  itatioiiN 
i»  Uie  L-i<y.  Thu  avorngn  aiiiiiml  [Nthad  (it  jnililir'  li>;htiii({  Viy  sbk 
in  4, OCX]  liuuia.  Hiiil  the  prii;*  w  from  &.  9il.  lo  !».  per  I.OlXI 
cubit'  TotL. 

IIkaiifuhk. 

'  ThD  gaA  works  iu  Brailfunl  am  tlin  [iTopnfty  nf  tliii  Coi'|iorattoii. 
whit'h  cnjpujretn  lUlivwr  IS-i-aiull"  k**  t"  ih"  noTuninKnt,  ImC  in  rwiblj 
tho  ita]i<l*i<i  of  anjiplj  it  iiixintAinnl  at  IB  c.p.  Piiir  lo  the  Corpora 
ttaii  auitiiiriu^  tlio  varka,  tbo  jirirc  ofga*  wai  4it.  |ior  l.OOOfl.  i  it  ii 
now  rMiiail  to  iia.  3<I.  IS<»ii]ea  tliiainibstaiitiil  buiit'tlt  lu  (bit  vuii- 
auuiiira,  (,-»ni-i<l*ral>lej.Fi»Iitit  liavc  IwiTii  ivaliwul  fill' tliii  Imuulil  uf  tL<A 
town,  aiiifiiiiii  '•!«•'>  £30,000  in  tlir  first  yf jir,  wl]  iUl  Ihs  jtim  of  ga* 
wan  <4S-  fwr  l.OOO  ciiliin  f«iit  ;  ami  £17,000  Iuhc  y<:«r,  whi>o  ;^  was 
Sa.  3U.,  witli  lb(-  otill  fiirllifT  i»lvaiiLaj;«  of  liiTlu^j  the  uiillro  tiLiiiii- 
(n|ial  ami  {iuIiKl' b^btui>:  (tlii<Ki'iliL'i  ftwuf  uist.  Tbc  imrctianB  ofiht^ 
pa  works  iHMt  ilie  town  £810.000,  tlic  tiiuirev  \u-\ne  Ijnrrawcil  at  4} 
ptr  crat.,  and  IhU  rat«  lta»  "iiio>'  iiwtu  mJiiwI  to  3ilw'r  cuut,  Tlic 
old  HradfArtl  loanA  wilt  bo  ]«itl  otfin  100  yMTai,  anJ  the  in^iri:  rp<?Fiil 
na  worki  loan  ulll  only  aoiijiD'cmoo  to  be  npaii  when  thu  lofiuur  loun 
Id  paiil  iiir.  TW  CuT|Rrrali(iri  allowa  a  dituouiil  at  2^  {a-r  euiit.  uii  all 
gM  aooninita  frutti  £1  Iv  £16  ;  froui  £1&  In  £M,  b  l>vr  cL-iit.  ;  fniai 
£M>  to  fi45.  7t  jxr  r^iil.  ;  fnnii  i'<lfi  Ut  £tiO,  10  iiu  cunt.  ;  £bO  niiit 
llpvania  L2)  yst  muU 

Tbe  Oorpotallou,  iiii<lvi-a  ptovi.i'Mial  on[«r,  U  about  tv  ilintriliiilv 
the  alecttic  eurrcnt  for  tloiiimtlu  lifjhtiii^,  iiiativi'  power,  uud  otlior 
IHiriHMat.  it  bi  not  biteiiilL->X  tu  iiitri>aiiL'«  piililic!  ulw-'tiiu  liglitiiig 
UDiliT  thu  (ir.lii'iiie  until  it  in  iuci'iiaiiitit  tu  u'ltat  Fitrail  lliv  |iiiblii: 
will  avail  ttieiiiMilven  of  tbi;  elinarii^nuiijily,  anil  aim  in  (■aii»n|i]Riii'/' of 
the  gnat  aucoca*  af  the  ({an  uiiiliitakiuf;.  Tlic  new  li);lit  iant  ii-ivdciiC 
U>t('4iii'.<Ll  f<-r  the  lIlumitiBtiou  oI'Ikiiiwu  aji't  builOilr;;)  in  tlii<  tfiilral 
[)i>ilit.IU   of  the    tovfO.       Thr    ucciianiy   »otki  Uic  o%ti riiatfil    tfl  coit 

£24,000.     Till-  Comuiiitiuii  jiroimivi.  tu  >ii|i|ily  Lliu  light  at  n  diai')^ 
of  61.  pnr  Buarii  ofTnule  unit. 

Ill  mgani  to  niarhim^ry  ami  iilaEit.  tlic  iviitml  atatioii,  vhic-h  U 
reiy  Dcaily  hniihcU.  coiitaius  tlira?  tiioiiiciia  ilynamoa,  uoch  ot  600 
ani)Mi'M  an-I  l&O  votts  i  Iwooii^noa  by  Willaa*  anil  Bobinivii,  ainl 
ona  by  Uarahall.  SotUi,  aud  Co.,  coi^Ji  of  150  h.p.  iixliuat'il  ;  lhi<-i- 
Meal  boilan  liy  Holilxirnrlh  niul  S«n«.  of  PintiUnnl  (lyinc&shii'a  lyjv). 
7ft.  dlampfir,  28ft-  in  l«i;ilh,  having  two  ftiiSH,  auil  fiitpil  witli 
I  IMlowBj  mint,  etc  Theao  hailnm  work  up  to  1401b,  iki  xijiiarci 
incli,  iiiiil  liavr  Woilliin^on  fnnl  piiiii|>n  attachcil  lo  tl)>cni.  Tli" 
Bhiiuurv'  i  ('I  &■'■  &KI.  uutforiu  iiit<«nat  iliatt)i:tciT  tliTouubout, 
aa4i-l(Alt.  in  ln'^lil.  The  en|{in«-iooiu,  60ft.  bv  3Ift.,  eontitiim 
a  travAlIiiiK  K'^utry.  Tliotv  are  at  iiiiwint  fmir  ragulaton  lo  imlii-alc 
Lht  troiion  at  oorr«s|>ooiliiix  "bt.xlinji"  jioiiita  ia  tlic>  toun,  u\A 
by  iiieaoi  of  IbcM.  thr  catroiit,  which  h  ia  intcndei)  to  dclivai  li>  thv 
houau  at  low  tGDHioD,  can  be  coiitrolluit  and  incrcaacU,  bolli  in 
quantity  and  lu  {jnason,  as  laquirnL 

Bijfht  ami  a  Wf  mile*  of  clonttic  niaiuA  ba**  K-'ii  luiil,  ibn  wtri'n 
bolDf  caau«d  in  l«ad  )>i|w,  with  an  outur  oov«riii£  of  tarred  jutQ.  TItt- 
cablcH  are  «lniply  Iniil  la  the  grounil,  generally  nudur  the  {laveiiKiiit, 
aavt  Lncuitalu  [rlacej  aL'i'ua  ^laaMifea  aiitl  luitUi.   ulicic  tmall  bii<:k 


enlnrta  an  eonitrmtad  u  an  ailditienat  means  ot  firotBtUoB  for  th« : 
tnaiiii  tttsm  tiie  bwTj  trnflo.  ,     » < 

Tlw  Bradfvrd  Coi|K>ralioa  »ill  work  lli«  iii.t-IUlioM,  ami  Wpply  an 
lJn!  tlaolric  current,  aimilarly  aa  it  doMwith  th*  gaamipply,  boiI  will 
not  alloa'  aiiv  comj^ny  or  cMitraetor  to  pt  any  pomTm  ill  tex*"'  t» 
vlei^lrlL'  lighltn^, 

II  oboDliI  be  noted  that  th«  above  iiipply  of  electricity  ta  on  tha 
"cumtiiiuouK-t^unent"  ayntMn.  and  adapted  ibcntfare  ta  tbe  sojiply, 
not  merely  uf  lixbtiuK  hut  also  of  motire  p»ww,  the  oac  ot  ttocaM 
battcrira,  lliu  Jcjmsitlou  of  mutala,  and  otlier  nomerotts  imtaauml 
applicatioiiR  of  thv  t^lFCtrio  oiirrmt,  whtUt  atill  Mlalnitig  tb*  poww 
otucing  "  Uiftb  pre«ure  "  whan  iwiiaiiwi  in  the  "caTrying  maim 
for  tramiiiiittiuji  tlw  curreul  tu  a  dislamM. 

AftttrinvrdiiratiO'ii  of  ttiit  variout  ay^tanw  of  town's  anpply,  tba 
Oriinralioii  dwndwl  in  favour  ot  the  abovo   "  conthiuoirt-Mirrent  ^ 
(lyslriii  as  against  that  of  "aliernating  ourroitta  at  hixh  ptOMQK, 
Vrhicb  tbay  nalcis  n«t  adapt«l  t*  uuuf  of  the  abon-named  a|^in- 

tlMI-*. 

Lkkm. 

The  [Xirtuiintiou  of  Lead*  own  the  bm  work*,  anil  tlwy  'oiiply  (Eta 
to  tho  pnlilioat  the  jirifle  o(  la,  lOi.  per  l.OOOft.  Aa  wnarts  tkil 
liw  price,  yoHr  Ruli-doiinnitlct!  wure  informed  that  the  tiolicy  ul  the 
Gm  CommittPP,  i«  nrjifi-nnnlinit  the  Toaii  Caniiril  pl  liindii,  ba* 
aliTayK  IWd  lo  AUpplj  K<a>  to  thr  ralR;>avcrs  at  a  |irlc<  as  nrar  aa  ptw- 
aiblv  lu  that  uf  prodni.'^tioii,  whert««  in  niauy  other  luuniuijAlitiu  thi> 
praclicu  apiionri  to  li«v«  lio««i  to  wicply  K*a  at  wieh  a  nrin!  nji  would 
■<n«1)lu  till'  aiithoriiii-*  Xn  rMliac  a  oonildcirable  proHt,  Kiidt  pralU 
Injiiig  i>iiil  Ihli)  the  poTinratc  etchnijiivr.  and  applied  in  r*luc>tiun  al 
tliu  aiiiiiial  rat«a  loviml  tbmnulinui  tlu'  itintrict  to  meet  the  exiMsd]- 
lore  uf  lliu  aevetal  corporate  ilr|iarMiinnta. 

Su  far  aa  lietde  i«  uoua:incd  th«  |alcc  ol  la.  lOJ.  |>«r  l.OQOrt. 
rbarKad  to  i!jn«iiiiiir»  duriuK  the  i>wit  fi'W  ycftm  boa  uot  tij»bl«J 
Uiv  <<oiiiiiiilt«a  to  baud  over  any  •'OUoi-krabU  proHt,  tbe  rea»aD 
l*liitf  the  grtit  rpilui'tioii  in  the  priMw  iiudim^J  liy  l!ie  eammtttoe 
fur  tlic  lOKidiui  produetH.  but  u  aj>[iearanL'n»  now  uiid  inwanli  tbe 
prolinliility  »f  an  iiii:reui<  in  thu  iirii-es  far  losidiml  pmlucta,  iba 
c^'nijiiitlti-  BUtirijialc!  an  (larly  rualwaliou  of  inoivaard  protita  Irom 
tliiK  iionrce. 

Tlic  C'frpi>r«lion  of  Lrciln  h«v«  \<vn  oiigag^l  in  e«rrytui(  Mit 
cx|wriniiiiitAl  worka  in  rlv>>tri<!  Iij>lititi^  «iiiM  Hay.  1883.  and  al  a 
uinciiiig  of  tbn  TuiAu  C'«uni-il,  held  on  ;b«  Jul  July,  thn  Kli-clric 
Lillhlinf;  Cgriiniitt«t  of  lli«  tj"ori"niil.i'>ii  jireteiitinii  i  ivj»rt  lo  the 
Oniincil  fiviiin  n  review  of  llni  ptiM-<'Liliii;;»  of  lb":  OJiiiiiiiitlor  aiifi-p  its 
foiTiialion  in  TdSSi  itiiil  al.to  th't  iiariiculan  uf  a  v'.lienie  fur  lighting 
till'  tovni  hviii  a  cunlial  atatinu. 

III  iluit  io)-i(t  to  the  t^ouucil.  Uie  comniittoi?  atate  that  "The 
loiin<Uti<in  of  iiiniiriai  in  all  lliii  ]>iaiu«  visilul  ia  ImmkI  oil  tti«  iiw  of  a 
iiiiich  bi^hvr  |N>ti>iitiid  than  llint  hFrrtloforv  uu-il  ill  ICujtlanil.  from 
the  1'miLn  nUitol,  thu  Coiiiiril  uill  kft  lli«t  ibn  olLTtrii^liirbline  of  wide 
areas  Iroiu  cvniral  ntjitionii,  itinl  at  a  rauniiiiltlo  taritf,  baa  at  U«t  \MUk 
auvuiii|ilUlivi.b  llaviug  uomii  tu  tliU  uanvluxion,  your  onniinitlaa 
di'videil  to  tuuaidur  (he  .lutaila  ■>(  iiteh  b  ncbeuie  tot  LoiJa,  aud  refiOPt 
the  MD]i>  to  th«i  Coinioil. 

"  Iti'foro  [H'owtidiiiK  In  t.limn  diitiiiU,  hnu'rvir,  it  ha*  t»  |ioio[  out 
Ijiat  whtlil  the  allematinij  hi^h  |>otentijJ  current  lyitcm  liaa 
achiuvej  ai)  niui:b.  it  faiiiiot  at  pcrMcni  .inpply  oloctriral  i-uetfQr 
i-A|>al)I<i  uf  UM  fur  niul'irfl ;  u,U)iijiu;li  tvitliut  the  Iwt  few  days  dia- 
vvveriv?  bav«  bvvu  uiudu  lu  this  I'tviHu^C  wliii'b  makn  your  coinoiltte* 
Itojwful  tliatm  a  veiy  abort  tiiu«  llus  ilmwhark  will  lii'  rnmovaiL 

"A  further  point  lo  wluch  atiiiHion  •hould  l«  made  in.  thu  tlia 
iileoliLD  inirrtrnt  unud  iu  tlui  iii»tallaiLun»  jiwl  desciibod  and  apiiroved 
liy  your  UDUiuiittei^  ia  au  »!iorusriui;  utJ«,  wlitlaL  (tor  tlie  rMaon 
piuviunnly  net  furth  in  tlil.i  n.-|iiirt)  ymii  euniinilteo'a  citattni; 
inaldlljlioUN  liavv  been  put  in  oil  llie  wiutiniioua-eurreut  ayai«nt. 
Thl><:han);«  of  opinion  in  tlie  rmidt  ft  aeaing  alternating itiatalla- 
tiotiii  sctudlly  in  work,  and  tho  knou'leilga  outaiued  Ihat  the  altar- 
iialiuH  \\\^\t  iwluntiil  nirrvut  bui  (liy  reason  ol  tlio  iiso  of  traiia- 
rornii^n  tu  lower  thi^  jiotuiitiHl  lur  xnfrly  riiiiuini;  tbi)  lamps,  by  the 
;;i»t  iinpruvcnimLi  tiiwlc  iu  iuaiilntioti,  and  by  lliu  ailuptiou  of  loore 
IKifect  inodf*  of  Uyiufi  tliv  i^iblvnaiid  iwrviues)  Ik-coms  pra«ti';'ble «nd 
suHicicntlj  eafi!  lor  gntii-nil  iiw, 

"  In  rcgaexl  to  sir*ot  liRKtlna  your  cwniuittsi'  r^|>orla  that  whilat 
iiKuuilcJu-fiit  lauii.s  havo  jinivi'd  t,  crujiiplulu  fuliiiv,  ihuuld  tbe  Coaucil, 
at  any  tiiiw,  think  lit  to  light  tliearnTta  of  thin  dlstrli;!  wiih  arc  Umpa, 
the  ■iy\ti'in  briv  dualt  with  n-ailily  |uruiiLs  at'  tbo  uinr,  as  the  juwer 
rt>|nircd  is  only  ei|ual  lu  4,000  uK-AudcawnL  Uiui>a,  wliiub  nuuibcr 
ie  luvtu'lcd  iu  tim  total  37,&00.  From  thi»  fact,  too,  the  Council 
will  u  niters  til  nU  that  tbis  iiy>k'iu  prttiiits  oiLHloinurti  la  uae  either  an 
li^litx  ui  iiiiuuidunoent  lauijis.  ur  ».  coiubiiiatiun  of  bath.  Aa 
iu  practice  it  in  [onml  lltal  unly  tuo-thiida  of  tbe  uumbsr  oT 
lanijM  ii)  an  rloctiical  in>lallat.ion  will  Iw  buruiii;;  atone  liaM,nipiNa 
.lud  dvnaiiKM  for  Uio  in*tAlUtio]i  prujiufv*!  need  only  bo  nulScicut  for 
2&,00U  lainiw.  Tlic  liorK-ponvr  re>[uircd  for  tliii  aumbet  ufiiiMn- 
.I.--'.iiit  ^llllp^  would  I*  fllifmt  1,700  mdifawd.  The  lamp*  in  tbia 
hrdimic  «ir  Liikeii  niiniiiiaUy  nt  10  v. [v.,  I>ii(.  they  n-ill,  uu  duutit,  b« 
liuriipd  iniiivwiial  hiK)i''''r  than  UiaL  Thia  muidle-jxiMer  liaa  tMcn 
l»k«ii.  iMYiiinw  ill  Iiriii<ian  it  ia  found  oiuivalent  in  power  lo  the  gi*. 
burner  pmcmlly  u»cd. 

"Aa  to  tholcada  or  iHre*,  the  ■)Ui-»tion  oi  overhead  v.  ondcrgrouad 
wiri'h  haa  tKwn  vnry  iniioh  diuiiaaed,  more  especially,  perlufie,  in 
Antrrioa,  with  tbu  rr.nlt  tliat  tlui  avkti-'in  of  uiidurgrunnd  win*  in 
ii'on  Jiipaa,  ia  adoplvil  as  th«  bi-al..  The  ouuitdrrralioiut  wtiicli  Ixd  to 
tbl>  (oncluiion  wi^rr  the  re<luc<r>l  ri»l;  of  (Knonal  dan},Tr ;  thci  ^''Datar 
cac  of  inskin;;  cunncctionn  ar  repaire  ;  >nd  the  rvrnaTal  of  tbo 
nti-i({htly  sppouATicc  wbi«h  tbe  large  electric  wireit  and  their  tup  porta 
I  nx  nted.  Tliia  iriattxr,  biiwrvfr,  ih  now  regulated  Ly  the  Itoard  at 
Tr.de  ;  and  of  oiii^h  itnjvirtaiica  dow  the  lioftnl  ^t  prount  Jaein  thu 
uiude  of  lajiud  ili«t  it  makcait  a  uoudition  in  iu  tiiilara.  furtbar, 
iu,  Ibe  rapoi't  juBt  tnadc  by  M^or  Uarindiii  au   tbe  ipplicalioua  for 


I 


nravtirinnal  ordcn  and  licenses  fot  lighting  nuny  of  th»  ilUtricbi  of 
LoDdon,  he recuiiinipndit  *Thnt  whorcvortdi'comntny  now miiiplying  « 
dijttict  hy  mtttit  al  (jvorhftail  wina  u  enttiti-il  «ii  orrl^r  ...  it 
■thouM  ba  |)Iu!m1  under  the  nb%«lii>n  to  rrmiTc  thtvic  ovorhraui  wirea 
witliiuawHodorrHmypdn  from  the  Rrsiiting  ttftheonler.'  At  Ewt- 
)>Ai.itni<  lfii>  plan  bos  »tood  tUe  tut  of  MTtn  ;wn'  vxponmcDt  mo«l 
xaturi^lorily.  Tnr  alt  (hc««  r«A»>i»t  tlir  committM  iMt^oniineiKla  timt 
all  wim  khanlil  b«  placM  in  proper  «h*ntieU  i]nd«rgtoiind. 

'' Voiir  comniittee  liA«  oUtincd  teiiil«ra  from  «e:V«ral  or  tlic  most 
BOCceMfkil  rlnctric  tiglititiR  (-oiiiiittnlct*  for  carrvlog  out  th«  llithltag 
of  the  (lutrielj  (jrevimijily  ilecribeil.  'Riotw  Leuittn  liirludt 
baUding*  and  uiacliiuury  irrccteilBD  u  t(i  •'liiul  of  t'xtotirioii.  chimney - 
ahalt,  and  ^1  conta  of  proriJini:  nn<l  lUiii;,'  »M<"<.  traiitT'^rnirr*.  nixl 
niatan  ;  in  sh«n,  tlio  biul  eott  o(  tl>u  ioiitslUtiuii  f.>r  il.bOO  IO-<-.p. 
lamp*  com pletu,  luavirig  oaoh  (iiutaiiur,  liuwervr,  Ui  [ray  fur  IHtiiiji  up 
)ii*  own  proiiJiuTi  ami  aanuMitiiig  b>  tho  inaiiu,  u  in  Uid  cuo  uf  an 
orJinai;  |c^  iiii|>[i]y,  Avanging  thwu  twidgn,  «nil  addinic  the  valiin 
ol|  UdiI  aiM  othir  ncccsMrirn  not  indaded  iii  itio  tni'lrr*.  U^Krthcr 
with  6  Mr  Dciit.  for  conttniwucica,  the  total  coal  Amoiiatti  ti>  tho  sunt 
of  £68.000. 

"  WliiUl  Ihiitii  ein  !«■.  tin  .loHht  ai;  to  llir  uiiilAliility  of  thii  ilirtript 
ohowii,  your  tioinniilt^i'  wwlil  iinint  out  Ihat,  Iro-iii  tlie  n«tiir«i  of 
tW  liiiBitiuui  f)f  that  dintrici,  n  Uicn  ilumanil  fur  tliu  liclit  will  iiol 
Mtt^uil  (ar  JDtu  tlio  iivi'iii[>i;.  and  that,  winMomoiitly.  tlie  Initial  or 
•StnLiflart  of  ^vtUiiK  upstiMin  anil  luaiiitaiiiiiijc  it  •luring  tliu  hmiia  uf 
IHlllI  faiiiiiiil  will  iitaku  thv  coet  nl  ]it»lii<.-ticin  inoro  IIiilu  if,  in 
Kddltim  In  tbi<  •li^Ci'ift  o]i<Mi<n,  tli('ri<  cr.iiM  lie  adil&S  a  cr-ntiMorAlilp 
uiiijilwir  nT  [>nva(i>  rctlilpncoH  olitoli  wonlil  take  iiji  tlm  ilemaiul  aw 
plau;an(  liiuiltiiL-u  aiiij  iitio|H  utinMMl.  Tlij*  feAtuii!  ■.■unld  liu  uIiIlhI  tu 
tJMi  Khciue  alrcoily  [[vsnntml  1)y  layiuK  duwti  iimiiiii  lii  rviidciitUI 
porti&iu  uf  tliu  Uiiiiugli.  This  wuiild  n»t  an  ailditiuna.1  filO.OOO. 
inakiiiie  wiLli  tUu  £M,000  required  (or  the  cnntnl  tawu  wlitinii; 
£6e.0(». 

"The  clukroM  in»li!  hy  tita  Icibtlhf;  London  tvinitianiui  upon  thi<ii- 
CuttoiTieni  urorkii  iiiit  U)  aim  [artliiiij^  \<o]'  Itiiur  iwr  lO-i^.]'.  1riii|i,  uiil 
tilia,  Dfnjiirxfv  indii '!•'->>  Ilii>ir  i>r»li(x. 

■' Y<mr  cmniiiitiro'"  nxiFfrinitr  on  thin  Iwaii  in  tliat  ih"  licit  L-oat  of 
Ui«  16-<'.|>.  lamp  (tLv  iii-v  uxi.ll  in  tliu  cKist'iag  iiuttallation)  in  only 
one  failliii'K  [ti  liiiu|i  (k.<i'  \mui.  LvckiuK  >'  Ihc  »[iiallii<-«ii  uf  tliu 
ilutalliilidli,  uriiii)Mtud  with    n  Inr^o  ■'■nitrul   llf{titii>g    xtatinn    li>r   thu 

town,  iho  comiuitlM  iii  or'>|>iiiinn  tlut  an  ini-Aiiili'K'?<<nt  10  i<  p.  lamp 
oas,  aftpr  pcyJDtJ  loi  ilfpr^iiutioii  and  iiit«iott,  but  uut  luakiiift  a 
jntrflt,  l«  riiii  for  1  of  a  |«iiiiy  jmi  lamp  |>«[  lioiir." 

Tic  Cull  i' I  UN  id  IIS  and  ii^i'»iiiiiiL'nilatii>iiK  uf  tliv  cuinmitlM!  ate  ax 
follnir  ;  "  ]hU  That  it  in  di-nital'l-i  t^i  Uyep  Ibo  totilrol  in  its  vwn 
liaailn  of  what  luny  pravc  wpatually  a  vt-ry  iiii|iortaiil  litini iicns, 
dM)Jy  alFHtin;;  tho  diilina  anJ.  ivi|H)iiiiibilitiw  «f  tni>  Council.  2iid. 
Tlut  Ihr  tx>iiiiiiiil(waati  umU-rlakv  (.'leutriu  liuhtioK  at  a  C'lal  lo  tlin 
oonmnirrKnf  lay  t  nf  b  innny  p«>  Unip  |kit  hour,  whilxt  j  i!nm|uiiiy 
COmIiI  only  <l«  wiat  a  rxi:it  to  tilt-  ciiMliiiitar  of  douliln  that  prirc^.  i.i:, 
I  <if  n  |H-iiiiy  |>rr  lamp  |ri  Iioiir.  3r<].  That  •hmild  a  coTiijiany  uniliT- 
tak«  the  ligbtinf;,  auy  ■aving  in  tho  c<M  of  prodiictioii  woulJ  not  at 
Klici!  benelit  th>i>  uouniniara,  an  it  uould  noly  lie  ^wii  lit  tlin  luriuiiia- 

tiun  of  prriodK  of  mt  of  pmbaMy  nkvvii  ycnni.  4th.  That  a^i  a  rom- 
l>any,  nndor  tho  Act  ar  FaTUaniant,  wniilil  havi>  powijrs  lihling  42 
jroira,  it  is  not  dmratjlc  to  Kiv«  micli  coin|«uy  ]Kiu«uioii  «f  the 
alTHta  of  tho  borough  for  no  Iodk  a  tonn,  and  nilh  utatiiinry  mtvcr> 
vhtch  irould  intwlare  with  any  uthvi   nuw  mivL'v  irupiiriaj;  lln'  uw 


Tli«  C(iiiiii-il  haM  alri.iulv   1>a>l  ut|>(iiiiiiii<'  «t  Ihii  in 
tnn   lain   nn  rnnipany.     5tb. 


«f  the  «tr««tik 

mf(ar<l  to  tlio   tramway  <'omjiany  ami 

Tlui  ajtiioiigli  it  is  iioiiiptciit  lor  thii 'C^nril  nodcir  tli«  '\el  vi  Vur- 

liameut  btmi-Tov  'vith  a  (oiii|iBny  for  a  hhort^r  b.>rm  Ihin  42  yar^i, 

lliifl  oau  uuty  Ihi  tluiiu  by  ({lanciiig  cumiivnMtiii^  advaiiugv.i  to  lUe 

«xiui|«nr." 

FiiiaUjr  tliv  f'oluiuill'.'ij  nwulivl) :  "  Itil,  That  tliv  iviH>L't  wvi  rrad 
W  ad(|i>l«il,  and  a  copy  lonrardml  to  Mdli  iitoinb«>r  of  ihti  Council. 
2n<).  TItal  tli«  Coiim-il  bu  rvp6niiiiMid«d  Lo  light  \>y  ^let'triHty  mi^h 
iNirtiuiiB  iir  the  Tuwii  Hall  and  MiiiiiC'i|«al  BiifldinuH  la  acu  dowribvd 
In  the  rrporl,  atari  eatiiuatt'd  i:x|H'iiditui'ii  of  £5.000.  5rJ.  'I'liat  lliiu 
Council  »iil>ly  l"  tlm  Hoiwi  of  Tiivlu  for  a  iir«viBi"ual  utiW  iiiidirr  Ihi' 
antliority  ot  tliQ  Ekcttit^  LiKbUiiK  ^'-'U,  1(382  and  1888,  autharisinc 
the  C»r]>ofation  a*  tho  Iwul  Aiitlmriiy  uttdor  tlii.>  A'.'tn,  to  ipfovidc  am 
•iipply  clLv^rii^ity  (or  public  aij<l  privatv  li^'btiiif'  |mrp(K«!i  -witliiu  tliu 
atia  ri^fi'iTctl  to  in  thu  rv-jwrt,  at  uii  i<iitii:.atHd  total  vapilal 
('(jirnditiitn  of  £68,000,  and  that  thu  town  derh  (in  ncii^uiici. 
tinn  itiLh  till:  Rlei-Lrii!  I.ijjhlinK  Coiiiini ttuu]  bo  aiilhoriiKil 
*ud  i'iii|>owon:d  to  tako  dl  n«c«ttnry  It'K*^  *i>d  othL-r  pro 
ciO'liliK*.  a'ld  'u  ui""-'  ill  n«IiCfi  on  bofialf  of  (hv  r_'«Liii.'ll  Miufli 
tnay  i«  iip™Mi*ry  in  <'onn(i.''ioii  vficli  lli«  apiilii'atioii  to  the  board  for 
au'l  ul>laiuiii£  niii-li  ]iruviiiiiuij:il  urdcr.  4tli.  Thai  thu  Caiiui.-il 
■uthoriM)  ihr  KlnctriiT  1ji;*liitng  Oiuiitiiltuv  to  carry  oiii  anti  coniplntr 
•u  initial  iiulalUticiii  nrdrrttii-  li;:hiit)i:  ivilliin  the  di.itti^t  iiiiMitiaeied 
ill  the  fcjwrt  at  an  cstimatrd  uapital  cxf>«iiditurv  of  £26,000,  *<ifh  >uin 
IidftK  [-art  of  Ihc  sum  ol  £68,000  lo  I'o  borrownl  nn  l«r  llic  [aiitliority 
rtf  ih»  pr«vi»iftnal  onUr.  The  Couiloil  i.loptod  the  r^^otunmnilation 
XOi  2,  bnt  th*  nwominimJalinni.  Noi.  3  and  4  item  tdnrrml  hjwk  to 
III*  Eltdric  Iiighting  CommitCM.  for  tnrther  {HUtiruliun,  and  u  to 
Uio  t«il  in  other  town*  whrra  thn  ^^l»;tTi^■  liKht  haa  h«n  aiioptmi." 

Kilract  frdmnn  articlr  in  Iho  Lcodi  &fni»o  En>r'-v\  of  July  1, 
18S9,  rtforrinji  to  the  I'rocpwIingN  of  thn  Municipal  Cviuidl  on  tb« 
Mukject  of  Klaclric  Ijighling. — "  Something  vaa  laid  vMtanliy  about 
iba  iirior  orthplifht  Tlio  roinmillno.  »■■  m«.  ii.tjile' that  the  prico 
would  bacpisl  to  th«  (uric?  of^ji^  al  }>.  h.\.  imr  1.000 fert.  flut  nhan 
thftbcncAUdnivcd  in  oihrr  nii)»  arc  cunBidoral.  fow,  m  iniagino, 
wuiild  ootjaider  lliat  llii>  ystr  not  a^  clmt'  "•  "'  choap«r.  in  propni 
thin,  than  ^aa,  Thv  ii>liaii|,tgr>  l«  licaltli  and  proivity  wiNhf  In: 
:alid  and  aitenuvr.  'IIki  lisk  ul  i-xpjcsion.  m  of  Hn  fmin  umdow- 
liabriliga gKtioi;  oth  gai>  jitoU-v,  would  l<ei'nni|>li>trlyavi>'tlfHl,  and  <>tt 
A  •  (dd  r  >«|w  thn  brat  ai>d  Iniiic-a  ol  gaH.  Oti"  jet  ol  ^'i.  in  a  room 
lih  1111111;*  aa  nutch  oiypii  a»  live  itrwiitk,    Thu  clixtiic  l)(jh[  i«(i> 


I 


Bumes  none,  but  ii  «xtiDgnhihed  tf  oiygm  roacho*  it.  Oaa  injuraa 
boukbludlnt^.  fumittirD,  oh;.,  tliu  •iMtrle  light  dm-^i  not  Oranghls 
■lo  nut  alTec't  it,  au'l  it  in  uarilr  liifbtail  anil  nttinffitiatinl  itithout  the 
ncoil  of  tat»,  ta[icr».  or  Iiicifern,  wliifih  am  ofton  an  aunuyancr  in 
tho  cano  of  pui.  The  adTantagoa  it  flfl'ertt.  in  point  of  conr«ni*nce, 
comfort,  and  health  arc  altogether  mormoua  ;  and  n>alI«iQi{  t.ho«o 
atlratttageJi,  ir*  trust  thn  Council  will  distoriiiinci  to  m^kn  ihont 
arailahln  for  tho  t«wn  itt«t«ad  of  allomng  anj'  oiit>id«  boilf  to 
do  to," 

SlIKfTlKLD. 

Tli«  Sliillivtd  Tolcphono  Kxchaiitie  and  Ivlcclrlc  Light  Company, 
Limited,  with  a  capital  of  £60,000,  hai  in^tallnl  the  only  tyvten^  of 
«l<witrici  lighliagin  Shedleld.  but  without  any  «p«niil  |Hiwiira  or  autho- 
rity Ul  liflbt  thin  town.  Thr  Corpnratinn  did  nnt  nppiua  t1i«  nom|>anjr 
or  promote  any  *:hc"iici  of  Hf^-liic  lighting  on  its  ov-n  twhalf.  Th» 
Thniii4i>n-1Ioii9loti  t,yn\K%n  i«  usoil  for  an;  li^fhlx  at  high  t«iiaioni 
Thrro  arc  tliT«c  dynamoa  for  producing  a  total  uf  160  arc  lighta  oa<^ 
•d  2,000  c.p,  and  KMh  dynamo  woi-kn  up  to  3,000  volM.  Tb< 
Tiiikoliinra  vnrc  made  in  America,  and  «««h  of  theni  r^juirot  40  h. 
in  Iho  working.  Ther*  ia  alao  a  Mordoy  altvriiator  dynamo,  made 
liy  thi'  flriuih  Bluctrlc  Light  Oorjioratluii,  raiuililH  of  working  day  and 
iii(;)it  rur600l()  700  inoandciCHnt  lighu.  Thu  dynamo  at  {irvnunt 
iirLKliicua  tb>  200 iucaudi-twniit  light*  uf  L6o,p.  uawiu  iiixi.  Ordumhuvo 
beoii  ri.'Uviri.-d  (t  all  tho  lighta  tbnt  tho  prsaciil  mavbiuory  ijaii 
produM,  and  iuoca  njipliancM  will  Iw  laid  down  forthu-itli.  Thi* 
ongini:  In  liy  Tiwkur.  Siinsi.  and  l>j.,  ind  hiua  Cattoway  lioilitr  in  con- 
IiwLluli  with  it.  The  c'haigi'M  an.-:  Kor  nnti  an-  Intun  £20  ivr  nnniim 
(i-i|iial  lo  a  i>r?niiy  and  a  fnb^Iioii  ni>r  linni>  ;  two  ditLo.  £35  ;  thrtn 
ditin,  £60.  Ini-aiiilennonl  lampt,  23n.  lor  each  lamp  of  16  c.[>.,  and 
the  trnnHfonnors  for  incan'lesi'uiit  ligh<itii;  art  lived  on  thr  coiuumoiys 
pri-ndt-'*.  The  wnikiijiriHluec  l.SO  itn'  tidilH  'it  2,000  cp.  nomina],- 
u'illi  ftctual  light  of  1,000  I'andln  through  th^  onal  glnhvs.  InMll>. 
ileBfiiiit  ligliting  >mly  adiiiilK  of  onnijiarison  with  gaa  \i\  regard  ttf 
4'nMt.  TliH'  mmi'aiiy  in  Sbnilirid  aaawts  that  it  can  maiiiifirtlirr  and 
niipply  vEoctTW  light  w\\\\  proHln  ei|nal  to  what  wonld  bo  Eaiiioil  itam 
g'utitt4H.  inr  l,O00lt.  Vol  pnldio  ligltling  the  compaava  Korctary 
ri>o»iiiiii<tiidji  iliK  Hi-i:  Hyxt<^iii  iM  til"  i-lii'ngwr.  Tli»  iacandMc«nt  light 
tor  wlT^i't  illumination  is  nitt  at  all  tut  Mtitfact>>ry, and  in  that  rM|i«cC 
hits  ]irDV«d  unHUOM'ssfu]  at  Holltom  Viaduct,  lienmiiigton,  and 
naiiiol. 

Th«  'L'limpany'H  undertaking  in  ShrlTmld  yirliU  a  dividend  of 
7^  |>cT(«nt. ,  anil  in  adilitioua  large  tmftrc  fund  ban  lieen  t-malcrt, 
but  Ike  mniinuv  oarrini  on  a  largn  tp|e|>lioiic  rtchauge  buttiutaaia 
ailditioii  to  thn  olvctric  light.  Tbc  ■.'linrgti*  for  gaa  in  Shcl&clil  mti' 
regulabMl  according  to  aealo— vis.,  Zi.  W,  per  1,000ft.  lo  owlinarf 
coiiHiimars,  hut  for  largn  inipplieii  up  m  fiOO,aoO!t.  2n.  2il.  jhit  l,000rt 
in  diargnl.  and  &.  Iielwmn  &aa.000ft.  and  6.000.000ft.,  and  U.  lOiI. 
JNT  1.000  nibie  foci  for  any  irrealei  iimtntity.  The  price  paid  for 
publii'  lighting  by  gta  In  Is.  tOd,  per  1,000  cubic  feet.  Tlio  f^  !■ 
ShtllitM  ih  in  tho  bauds  of  a  couiintny,  whii:)i  |My>  ■  gooil  dinduiid. 
TliiTii  iililnniien  of  Ihv  0>riH>r(itioii  are  ■'■ilill«d  to   and  do  airt  on  tho 

■  ward  of  the  uoDjiany,  and  vote  In  the  ordinary  way. 

K*«rnoriis»;. 
Tti'Tlviiirir-  li^bt  nu  intciidnei-il  in  Simtniulxr,  I8B2.  by  a  IomI. 
roiiipaiiy,  with  a  sharr  i-ijiilat  paid  up  of  £l!!.SOO.  tn'ently  tncreand] 
liv  -loran  £&,000  ilelK-iiture  »lork.    The  i-ompaiiy,  of  wUicli  the  mayinv  i^ 
Mr.  lloulton,  i^  r-haitmnn,  hcjfan  <)|' 'ration'  on  iho  acrioa  ayatani  of  j 
lighting,  Init  found  it  ndnaalJir  to  Liltiii  th-^  worke  t<>  the    altartialiu|[ 
or  pamllrl  tianafm-iiinr  nysteni  iiivtnail.      At  a  TPHult,  it  in  hnpeil  cliat 
the  cmiiiMliy  Mill  lie  in  a  [HHiitioTi  to  roaliui  a  pnjtit.  notwithstanding 
the  iuiireaMil  jincn  ufcoal  from  19s.  to  25«.  b\.  [Hir  Ion.     Tliu  water 
for  «t«ani  piwcr  coata  the  uompaoy  Is.  por  1,000  gallon*.     The  iHras 
conveying  Iho  u«irr*nte  MO  all  oitdei^TViind,  and    ilic  piiMii:  lighUiie 

■  vi-tiNii  in  I'll  III  idy  iHi|iarsta  and  a|)«rt  from  the  ]>rivatf  luppiy.  In  nIT 
tlioro  nf'i  2,300  incandoKfltit  and  21  aroliphta,  for  which  the  follmr. 
ing  vliurgHt  aro  maile  ;  tncitmUwwut  Light*. —le.  per  nriit  for  Drst 
IW  lioiira  iu  i|iurt<.>r;  Sd.  for  wcood  hundred  honn;  4d.  for  any 
grcntir  (iiiuilx^r.  Arc  Liable. —Tlie  Ci>ri>aration  pay  the  compuij 
£30  jwr  annum  fur  l^ach  an:  llghu  Tlio  price  IimI  boen  £36,  tniliM' 
.|Ufrilly  i'3&,  but  now  *30, 

Till-  Tiiwn  Hall  is  bcantifnlly  lighlol  »-ith  the  Rliwm-Swuii 
inr.aiidesi.-cQt  loop  light.  The  Lowrie.Hall  xyttem  is  lued  for  inuan' 
doK-enl  light  for  ordinary  [um>0M«,  I'rivate  inosndeMomt  laiUM  are 
*u]i)<UBad  to  work  about  I.OOO  lioiim,  tlic  AlmineDt  t^n  brwdcing. 
Tlmglaaadolii- )<ni>iiiftl1v  liGcomoa  blackened  with  long  uw.  Tlioro 
iTo  17src  la'ii|>?  oT  the  IItumIi  ayduni  on  tliu  evnUoadu,  eroetcl  on 
iioleH  30ft.  bign  and  JOOIt.  ajtart.  A»  Ihoy  are  of  «B  old  ilMifcn,  tlie 
ll{;ht  fh>iu  tne>n  lo  Mmcwbac  llickering  ami  unetaady.  ThoM,  an 
well  aa  thr«e  other  aio  Uuips,  which  are  fixed  in  the  inaikela,  glre  a 
liKbt  ori,aOO(^.[i.  iioiiiioaL 

Tlic  (miRjiany  umo  out) coin] Kmnd  engine  (Fowler)  of  200  h.p„  aad 
two  dynamoe  (Lowrio-Parker)  with  a  i:»iiia''ity  ofM  aiiidTO  unit*  rv- 
Bpectivcly.  Thit  ia  xufficienl  to  aupply  2,0(X)  16-(.-  p.  UmiH  alight  at 
one  time.  The  iteaTn  far  the  engine  is  lUppliod  fr^ra  a  tulmlar  lioJtcr 
of  thu  Idcouiotivp  lyjKi  iiTjtkiug  at  1101b.  pretnttrc  |iei  wiiurc  inch. 
Thn  Lowtie  I'arkor  dynamo  has  levolviug  magui^ti  wllli  lixed  arint- 
tnreii,  whoreaa  the  rctranli  nwrJiinn  ha.%  revolving  ariiiatiirTa  and 
lixtd  maf:nel>.  Tho  former  work^i  with  law  trnaimi  on  the  hnmhee, 
and  i>  free  from  danger  to  workmen,  and  alt  the  higlitcneion  parta  ol 
the  machine  aiw  cMed  raund  np  to  tlie  leada  u  a  aaf^piard  a(jtilllt 
^.luident.  The  ilynoRVi  in  uiw  cost  £400,  and  delieet^  an  eneii^  of 
70.000  woltK.  I/iivrii>.|Ull  tranafanneis  atv  naed,  oeurerting  the 
high  uiiaion  ol  2,(X)0  i-olci  to  a  aafe  working  |M>leaiia)  of  100  wolts. 
A  fiiFtf-  it  attodicd  lo  each  lamp  for  the  purpow  ot  disroune  rtiug  tlie 
iiirivnt  in  ca«e  of  act:ident,  Vormorly  the  oo in pany  employed  \}mt 
l-i^ileri  for  threo  Bruih  maehine.-i,  hut  row  have  btit  one  boiler  to  weak 

■  lie  Itnuh  moeliine.  which  ffeneratAi  a  ton finuoui  current  lor  the  anj 
hjiht  xniiply.  The  cablna  are  I'ltlix  (or  *er>n  tttanda  of  16  gaujie). 
■lid  aia  leid  vailcrgiuiiud  in  An.  gaapi|i«.i.    'Hie  wir«*  are  cacloiM 
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in  tiirw  layeia  of  lodurubbor.  witk  am  outer  wrerinx  of  stout 

Tho  UMDtgVt  ol  til*  QUMU*»   Hotiil   infonnml    n:g  tbat    k»  cOIiHiInn 

•flMtric  llffht  b  not  men  expAimnt  (Imb  gu,  nvm  which  it  Km  many 
jnciiieutAriiiipoTtkntadTBBtsgM— vtE..Gi<Mln«w,  olMnlinND,  kiidcom- 
Furt  to  vUlMn.  St  w«ll  ta  the  MvinK  ett«  otarl  in  the  oast  of  ileoorating 
nrilinipi.  etc..  wliicti  luN  brieu  rvndctivl  Riin).«MMrr  for  thn  (Mst 
[hrrc  yt*n  tlit  tiubt  bwi  l>Hn  lo  iiw.  Tli«  owners  of  uibor  uUUuJi- 
tncDli  were  PciUA^y  favourelity  inijirmMil  witli  Urn  cIimd^  froiii  km  to 
i^loctric  li^lttitiK.  The  fir^Htit  jirif*  nf  W«liih  coal  ill  iC»«tbnumo  i-i 
25i>.  M.  per  Ion.  <>bi  iiippliiNl  to  tirlvale  eMi>iitQi<irteo!>t«  3a.  7il.  per 
1.000  fent,  Riii]  tiie  rlisrRu  Tiir  |iubhe  liKbliiid  Li  at  a  loiDeiihat  lower 
rate. 

HAIiTlXOH, 

SiMirlo  liKtit  liu  Wb  insUIIc'l  by  •  cooifaay  witli  a  noiuuial 
oaintal  of  £60.000.  of  ithich  kboul  £14.000  a  imuoI,  the  ol>ject  lit 
»icw  hriag  In  kttm  j*o»  with  other  w»t*ring  placen  in  the  niAlbir  tif 
improrenients.  Tito  ooat  of  froHuetion  ami  supply  in  Btightly  in 
eveeaa  of  j^u,  ind  lh«  ooinpany.  nhioh  payii  a  ilivjiktiil  oS  3  iwr  t7«nl. 
OD  the  [iiiderlaklnR.  it  now  iifgotlfetiiig  to  trautfer  the  work  ui  the 
local  aiitliurity. 

The  company  nuppliea  1,000  EUlsou  au-l  Bwau  iticamlMicciit  MslMe, 
to  hotel*  and  other  plaodK,  of  rruin  8  tu  10  i-.!'  'wli,  ninl  30  Hrtixh 
arc  liffhta.  eaeh  of  2,000 eandlw  iiamiiial.  For  iW  latter  lliccoiri|>Aiiy 
ti  pail)  £30  oaeli  p«  aniiam.  Ton  ampeteM  lo  the  arc  is  the  gi«8C«4t 
onni<nt  iineil,  anil  the  oiblua  are  !<iitSi<)eiit1y  etroii;;  fur  wveii  liiiini 
^nutftr  (MiweT.  There  arc  20  mile*  »(  niidercrouud  "ire  in  HedtiiiKi. 
tlif  cable*  hi!m|{  ,',  ntmiul,  nanaJ  iii  jciilla  ]>en:1ia,  wilU  othr:r  iiijitcrini 
foi  uutfr  covonne.  The  TaoUinr  btkI  wo(k>bo|w,  Imilt  al  ■  <.*oiit  of 
£4.000,  are  of  Inree  ttonft,  tile  ut<i>t<i  ttorcj-  Iwiiii;  nt  e)<Bit  Tot 
workmdii'a  dwHiltnEo.  Thii  macbiiivr)'  iiidutb'k  l)m  Hriuli  dyiuuntu, 
eaok  cainM^  of  j'lrodiiciiiK  40  arc  or  500  itiMiiiIcNeput  '|j(bbc  ;  two  40 
b.|i,  BoMy  lioiloro  anil  nnKiniu,  ong  of  whirh  i%  aiimcient  far  Ibr 
work,  ami  ODO  l«i)(e  mnltitiibiilu  ateol  lioilcr,  7'6  by  26^  of  IM  li.p., 
by  Duncan,  Stewart,  and  Co.,  Qla«fCow.  Note.^Threo  dyniiaa*  o( 
the  Bl well 'Parker  {yi«  <-an  t>a  worked  upon  nna  Mbls,  and  all  will 
"  keep  (del.,"  or  ".yiwlironi*! 

Tba  soale  of  olwrgoi  Tor  electric  liajlit  in  Itutinjp  i>  an  rollon-*: 
CVat  of  iiutallatioD  (Dot  including  brackets],  one  groun  ot  eight 
laiiiiw,  £&  :  each  auccoodiug  group,  £4  ;  supplying  light  iToai  siiu»et 
to  11  p.m.,  £2  jMt  lamp  per  aiiouni  :  aupplyiilg  light  tcom  euawt  to 
8  p.m.,  £1.  10«.  Itt  lamii  |wr  aiinuni.  If  mipplieil  by  iwiiijt&iiy'a 
iiieler,  ^d.  p«T  lamp  p«r  h«nr :  luatalUtien  feir  one  arc  lamp.  £5  : 
lighting  fat  ODD  aro  Uin|),  £30  jrar  annum.  Tba  com^iaii)' will  lay 
nil  inn  ui  conaumari' pr^mltea.  Coal  ia  hroiifihl  to  Hastiiigs  by  luil 
from  Yorkxhira  ri'i  Loiidoii,  kJiil  oiaU  ISi.  IQil.  [>er  iull,  wild  tliv 
aiidition  ol  2b,  bd.  fur  luwn  dues,  laakiiiK  iu  all  3U.  4d.  |iur  tuu.  Tli« 
(charge  for  gu  i«  3s.  4d,  per  1,000  Toet.  Tlii.-Couaity  Uoimuilorilut 
ill);*  are  uniler  a  (uninut  with  tlii:- eiinjuviiy  ai  to  lighliiii;  the  front 
IblO  *t  £30  per  light  pur  aTinom  lor  eaeli  arv  lamp.  'I'h« 
qrtt*^  "f  >imli!T)^rutiiid  wiriiijt  m  Httuuttly  uIvch-iIimI.  Ihenby  uvtti|l  u 
very  lar^  amount  ol'  lBlioiiraiiiic\|ienir  inorri'.tiiig.  inaitiuUiiiii;.  au  1 
mitals. 

In  Uochvdter,  electri'!  lightin);  it  eai'Hiil  on  very  jiiocMtufluny  by  a 
liHul  company,  wbicli  la  working  at  the  iiieaoiit  liuie  witliout  autu- 
toiy  [Kmcn,  but  ttic  iiccicaMry  itoju  are  now  tiuitij(  taken  to  olitaiii  a 
Iiroyiaianal  nrtlrr.  The  >iyit«ia  cmploy>:ij  latlul  ol  hi};li-inriiiioit  alter- 
nating ctiiTciitd  (2,400  volta)  ill  ooujtinclioii  with  tianatoraiera.  tho 
princif]  advatit'ii'''  ol  which  are:  1.  The  cablo  coimti tilting  the 
main  eircuitii  are  kept  very  fmall  in  aoutiooal  ar«ii  in  proportion  to 
the  lirgftftinoiiiil  uf  duciin-nl  ouerxy  uonreyral,  Hnd.  i;aiitri|umitly. 
the  OOat  of  maiTin,  which  alu-^yi  lonn  a  very  heavy  item,  !■  kept 
within  mo'lcmli'  bniindn.  2.  It  It  jnwibin  to  run  at  thosainc  timr, 
OH  the  e^otc  circuit,  laui)«  of  'lifTennt  niakctti  and  rarioui  Toltascn, 
wlielhei  thty  bo  arc  or  inoandvu.'cnC. 

Tlie  pUnt  row  at  work  U  at  prrs^ut  supplying  what  is  oiuivati^iit 
toabiint  3,000  lainpu  nf  10  cp.  caidi,  bin  it  ii  nulliiuimt  Viir  4,000 
laiupa  of  like  pownr,  and  liiw  mut  £13,000,  u'liiih  iiirlixliu  t.krro 
iUiiii  of  oxlraonliiiary  iiiioiidiliini,  an  Inllnw.i;  1.  £1,300  fm  liiikini; 
ai-d  bofiog  an  attcewii  well  339lt.  dMp,  which  afford*  a  coustaiit 
■upiily  of  water  at  the  r*tc  ol  30.000  galloiu  per  hour.  The  water  •» 
iiawl  for  oobdenntijt  and  other  ].iir|>atFii  ;  great  oeonomy  in  nratkini^ 
being  ihnwby  aflHtxl,  u  there  in  a  uving  in  fuel  to  thv  eiteul  n[ 
uearhr  60l>«ro«nL  2  £1,000  lor  engine  and  dynamo  faiiniUiiDiis. 
wliKu  baa  lo  be  nteile  in  a  very  tulMiaatial  laaaitor.  Tlio  ntjiti  -u  m 
eieuted  in  a  T«ry  convemcut  ailuatiou  vn  ■  wharf,  on  the  river  Muil- 
way,  where  coal,  etc.,  are  rttailily  UudoJ,  but  where  the  aiib*euil  tu  a 
duvth  of  60(L  eonmta  of  nothing  but  rirer  mud,  tbriiiigh  wltith 
wckoden  pllob  had  to  \w  ilriven  into  the  «oM  chalk  Iwlnw  to  siijiiwri  ■ 
solid  block  of  i'oui3reto  LSft.  iu  thicku<r«ii.  9.  £i,000  lor  Umps. 
wireig,  And  olbcr  mkac«ll& neons  (lorM  riMjuirod  f'jr  iriHlallitii;  chi>  light 
in  public  and  piirale  biiildiugs,  clubs,  ehopa,  dwelling- house!),  oti;. 
Tlw  cumpouy  duiiag  tlie  whole  of  iho  litLiug  wuck  thciii«el<m.  Tbo 
niaiiu  are  carried  orerhoad  on  |K>io«,  there  being  two  cirouita,  «aoh 
•bout  two  ndlea  in  louf^lh. 

At  the  preaant  lliuo  the  oompiiny  liavQ  no  portion  ol  tijoir  plant 
In  dupticata.  KrerythinK  rnna  ciUcuiety  aiuooth  and  well;  itiere 
has  not  boeii  a  alugle  bruakdowu,  hitch,  or  ilightint  Irn^^larity  in 
the  nunply  of  eu.rmut,  which    cuniiiienJ:ed  in    ln<;    early    iiatt  uf  lail 


NoTouilier.  Thu  ■lyimuio  was  BUppliwI  by  Mr.  S.  Z,  du  (■•.■rrsnti,  o( 
London,  and  w  of  tKe  1888  type  :  150  e.h.p.,  ani  coal  £1,060.  The 
engine  employed  is  ol  the  hontoulil  tyiv,  )iarliioe  (^audL'tlllillg.  4rL 
slruke,  it   in   fitted    With  ^iwnL-at  and   Incb^' loloiit  C<jrLui*   valve 


gear,  and  Knowlo'a  patent  aoppScmeutary  Huraniora,  which  give  groal 
aatiifaulion.  The  driring' whrtl  is  20rt.  iii  diameter.  tuLton  rojioe 
being  e III pluyed  for  gearing.  Thore  i<  a  small  j-ateiil  barring  cogiue 
for  tuniiuK  tliu  'arBt  ouj{iI)e  »lo*ly.  Tlw  eii({iiiojJ  wrtii  rnadp  »iiil  ■iiii- 
plied  hy  H«Min,  Hiukt,  Har]{r««viM, and  Ce.,  of  tJolton,  The  Babetick 


and  WDcox  CoiDpaay.  of  Ixwdon  and  Olaigow,  inpplUd  tbe  Mlcr, 
whirli  U  ol  tlioir  w«lI-kiiown  water  tutw  patters.  lAtet  on  it  i* 
tittcuded  to  eiii|>loy  Uik  brvgoiag  piml  for  day  week  only.  Step*  are 
alrtuly  being  taken  for  laying  down  plant  four  timM  th«  mm  of 
tliAt  already  inalalled.  The  nnirofn  ohargv  for  cnrrait  sappKad 
in  6<1.  per  Hoani  of  Trade  uniL  The  antidpatod  iBOont 
Tor  thU  year  ■  frmii  the  lanipi  at  the  prewnt  tinw  aop- 
plied  i>  £3,S00,  whi<:h  hi  cabulatod  to  yield.  11  per  OMiL 
diridund  on  tlie  invested  oa]iital,  after  a  liberal  allewBooa 
for  dvprcoiatian  ou  pluit  liaa  been  made.  It  ahouM,  bvwarer,  b» 
bom*  in  mind  that  working  expeiUM  ore  kept  verv  lov,  ma  tnaa 
alone,  for  oxanip1«,  altonding  to  boiler,  onginv.  ana  dykiuio.  The 
charge  fot  gai  at  Rocbeetor  ii  8a.  3il.  par  i.OOOoubic  loot 

SBKBINOTOit. 

The  Kendngton  central  Hectrjo  Nghllng  atktlon,  ftJioiolitfC  the  Wot 
[tronipton  Station  of  the  MuLrojioliUn  Diilrict  Railway,  waa  o|>ea«d 
on  Janii(Ty24.1889,byllifl  Houeuto-Ronee  Eleclrie  Light  Supply  Com- 
pany. Limited,  whii^h  Iiai expended  »b«ut iliS.OOO on  plant  and  wvrka, 
anil  nrectH  to  n!aliM>  a  atibabuilial  profit  fMm  lh«'  undertakins. 
Tho  buildings  are  innit  a<[minibly  deeiguod,  aud  Are  coiuitvctoil  wtta 
a  vicivnf  rxtcnnioii  in  the  future. 

Tlic  plant  ineUllod  ja  on  t)io  Lowric-Hall  syatem,  mm!  Ib  diviiM 
iiit4  tbrec  unite.  Kaob  unit  coonitB  of  160  o.b.p.,  oooh  MpabU  of 
prifliiiciiiK  oloctricity  for  4,000  lighta,  and  in  order  to  alwavs  Vara  • 
margin  of  {kiwit  in  eoim  of  break  down,  the  maxinmni  woik  done  by 
the  Blalioi]  ivill  be  I  he  nipply  of  electricity  for  8,000  incaadeaoMit 
laLtips.  In  fine,  then^fore,  of  any  onn  unit  hafing  to  »top  when  tha 
fiiU  load  in  on,  the  remaining  two  will  be  able  to  <»(il y  carry  on  tha 
n-urk.  In  uounvtition  witti  tbit  plant  13,000  lamp*  may  freely  be 
let  oiit|  wiring  in  the  Iio'immi  on  th*  circuit  tioing  done  for  tkia 
quanttty,  as  in  practipe  it  u  found  thU  nnvnr  mora  tnan  two-thiniiof 
the  total  uumherof  Umpn  wirol  for  arc  in  iwn  at  ooe  time.  The 
vampauy  gire  the  coasuinera  tl^  privi1e|(e  of  decUrine  a  maiimnn) 
lupiily  deii<and.  and  they  finu  that  where  say  SO  lights  are 
inntaflnl,  the  maiiuitiiii  eujiply  dtiuaifd  widotu  rxcecds  30  light*. 
the  coDiumcr  payin[[  ou  the  baeie  of  tliit  number,  each  cnatoniar 
having  Httcnl  to  lii>  initallatioB  •  meter  «n  ibt  rMdu^  of  which  tiw 
charge  for  elMiriciiy  Is  buwd.  A  ten  too  travetliiig  onne  spMi 
OiWiEt  tlio  cs.giue-),hed,  (capable  uf  expeditiously  icoring  an  entirw 
dynimnor  any  other  part  of  the  inoohiiiaiy.  The  maiuswlichboacidii 
ikrTSUgi>l  for  Ihroo  circuit*  and  throe  dynainoe,  to  enable  any  ciicuit 
lo  bo  put  to  any  dynamo  while  nuiniug  wparatcly  or  iii  par«II«l.  with 
throD  current  uielun,  three  voltoietem,  and  three  synohraniaing 
bnai-ia,  alio  clHr.ient  mfety  fUMi.  I'be  ;>r«s*iiie  or  voltage  of  eleo- 
tiicity  iakiipt  eonitaut  at  the  torimiiale  by  ■  very  InMuEoiu  autO' 
matic  E.M.F.  mgulator.  Thit  Unom  ■rouixi  onginea  anil  clmr  aiiacca 
acu  SUirnrdahirr  tiliio  nhnpii^rnl  bricks  with  blue  brick  eJgingx.  The 
ttoilor-houK  flcor  ii  granite  comciit ;  all  pipe  and  wire  ticucbes  ant 
COveri»l  witli  wrought -iron  choi|Unred  pUtea.  The  floor  around 
dyn»uio«  IK  hijihly  inaiilat'id  of  double  oAotonoit  pine,  foatonod  down 
withw'>od  pfciiand  I'DVoriKl  with  liiioUium. 

It  is  stated  that  by  ihi"  ^ptimi  of  sub-dividing  into  unitn  of  160 
e.h.p.  thu  gradually  incren.tin^  IimuI  that  ouciirnin  tho  oarlv  ttoum  of 
lii-htiiig  h  ccouomically  dealt  wilh.  At  the  time  of  tho  ltgDt«at  load, 
wntii  one  unit  could  dv  the  wliule  work,  thcio  would  be  only  two  unit* 
workiiii{(i.r.,it  »ndit»re»ervn«),andiuiby  thintyaljitii  they  onilld  Iwtth 
bo  working  on  tho  sanne  oimit  in  panltnl— that  is,  the  whole  of  the 
dyiutn  >  nadilDaB  tlectrloally  oooneoted— u  that  If  fnini  any  i-mer  on* 
of  the  inaoliines  otAsod  working,  the  Inad  would  instantly  bo  oinally 
divideil  between  tlio  olhtira  witliotit  Htop])ap.-  -jf  ihc  l^Uting  oa  any  of 
th«  cipJuitK,  and  they  would  both  W  working  economicnily  and  saMy. 
Ah  tho  deinatid  i;rnibin]iy  incrvMi."],  one  uuit  nllnr  the  other  would  be 
thrown  on  to  the  c!ir<;iiil  with  the  same  eooDomical  results,  aod  with 
thcaaini^iafiTly  iigainHt  brinkdinrD.  The  uao  of  l&Oe.b.p  unitanlll 
allow  of  citenKiuu  lo  18  unlta,  an  propoeed.  atwaye  with  tho  moet 
oronomioal  resulUi.  Bat:h  unftconiHila  of  a  HpKial  oom|>ouaJ  hori- 
lontnl  couplcil  uun-condonniug  eugtiie,  Qltoil  with  automatio  oai)%u- 
■ion  guar  on  both  cylitidm  and  li<.-avy  flywheel  pulley,  gpfoi^l  lor 
driving  by  rogies.  Three  iipM^ial  water  tuba  boiler*.  Working 
iSoili.  per  w^uaru  lueh.  with  noueiaary  piieuiia  and  uat«r 
Tliren  ■iwclal  alteriiatlng-uurreui  dynaiuun,   oltb   axdter 


trenail  re 
natrni. 
to  each , 


While  in  London  your  (viminitloe  iiujiocted  the  works  of  Mr. 
Sebastian  ZiAni  do  rorraiiti,  thn  ilintingiiiKlKKt  otecttical  enginwr, 
at  Cbaiterhoiiwi-w]Uiri^.  Hrro  the  manufnotaro  of  all  dcecnptKHM 
uf  olcctrioal  applianoea— many  the  iuvcation*  of  Ur.  Fcrranti— ••  In 
operation  on  an  exteuaivo  kaIo.  One  dynamo  wotking  up  to  3,400 
ridia,  drivfln  liy  an  engine  of  L60  h.p..  wa4  taken  aaundcr,  |>t>rtion  of 
the  arinatnnt  roinoviid,  mplocnil,  and  th«  iniu-hinury  agaui  pat  in 
tuDlion  in  a  few  miniitoe.  This  rapid  taking  apart  of  tlie  nuuhine^nd 
[he^oM  with  which  coih  can  !«  replncoit  are  ruhtly  rooffidered  by 
the  iiivcutoT  to  be  two  of  ita  uioec  valuable  mlnrce,  A  dynaiDO 
>ulQci«ut  fur  200  lighU  can  bo  supplied  for  £86.  but  as  the  snalleat 
•iin  machine  Mr.  ferranti  stockit  ii  fur  3,000  lighta,  ma«lunea  for  a 
less  tiiiinher  of  lighta  would  have  to  b«  sptvcially  made  to  order.  U.r. 
Kerranti  is  engineer  to  the  LoDnlon  Kloctrio  Supply  Corporation,  tha 
UQdertakings  of  whtoh  at  the  Orosreoor  Gallory  ami  at  Deptfora  an 
now  aobjecla  if  mocli  attention. 

TUI.  Gko^VKNDK  GAbLBRY^CKXTKAI.  KlSl-TJIIC  LtflVT  StATIOX. 

The  (ollowingdMeripCion  of  Ilii«  buiiineMfiil  and  moat  iatenaling 
installation,  which  snpplio  from  30.000  to  38.000  lighti,  ia  in  pan 
taken  from  IndicMn'f:  An  far  oi  the  station  itself  ii  concomcd,  tha 
nioBt  intercating  pacta  of  tho  plant  are  the  two  latgn  Pemati 
dynamo*.  Tbo  liiat  of  iheea  uacninea  was  Mt  to  work  in  tbe  epring 
of  1687,  and  the  sooond  maobiM  wta  nUHUDj;  within  a  yoarof  tlM 
lime  when  the  work  of  changing  ovar  to  tho  Forranti  system  waa  fint 
[tJten  in  band,     fhe  machine,  as  now  made,  differs  from  tlM  ori^iiial 
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ktw-tiMurian  Furrsnli  ilyiimiii,  innxmn-'li  «<  tli'^  «niM.tiin>*«niiiliirtAr 
■Ion  not  (bnn  n  continnoiw  Klrip  af  iag-7ng  tthaiw,  but  is  amngml  in 
•oMret*  Iwltluns.  nomrwliAt  uttci  titc  luaiiiiur  of  m  Sic tni'iiu  nrnistun-. 
TEk  bobbin*  arc  formc'l  of  carnif;aled  i^uiiiicr  ili-i;>  (Ijy  iiiuaiiv  nf 
«hich  •  y«ry  ripd  CKalrictiou  of  arcuslurv  U  Bociiitnl  without 
■H4Bdtfttilig  ft  .Icfinrturn  frcjiii  tfH-  TtH)uirvin«iitH  of  s  iwrfwl  'Ijuwiio, 
t.4,,  vory  liltio  wiiltli  c-l  C'oniluvtor  In  wa  inleDiD  lid-i)  woimil  ov^t  i 
Mire  or  tiiaai  anil  aaLii'ittMi.  a  tiiriji  i>f  lilira  inmiUtiaii  lii-ing  uotind 
Id  ■(  the  Miiia  liuif  la  an  to  n'lMrntu  ihn  icmvu] iitiou.  One 
cutlnf  tlic  ooii(>«r  wlrL-licorinLH-t('t|  nilh  tlic  lirrm  mrr'  which  Ihua 
foriDH  DDV  tviuiiuol,  Aiiil  (hi-  other  i«  to  iiirurignl  tint  the  kct  of 
|>at ting  the  liot>l>ui  iuUi  thv  bniiaturc  ui&kQi>  •>  oonncctinii  wilU  Ihu 
jiropor  ttnniiul  of  till.- 1:i))>liin  ui'xt  to  it,  M  lliat  it  in  •^uik  iiniio*- 
Kiliis  to  make  ■  [alir  (.■oiitiiuli'un.  [ii  th*  nvw  in«chin«<  tha  bobbiiin 
ikra  C0BIi«ctail  it)  iiiin,  «tiii  nftrr  Milf(  ^tit  iiita[iuiitinii  Llm  inunrtioii 
ofthostudH  wliidt  linl  1  tlio  ln)M)in»in  [XKitioii  itiik»  Ilii?  citinmtion. 
I  The  twliliiiis  can  W  n-iilririul  l.y  a  workinftii  of  onjiiiary  inttilIiK<irioo. 
"Pi*  licljltiDi  in  the  machine  a[  tlll^  Orosvfnor  rralkry  iiru  hell  in  » 
invtAl  ritt^  bjr  mctna  .>r  ir>iiirUi)i|i<t  iiu>l  BlKniitv  iiiif'il*l.iini  ;  l>uL  in 
tbslklntlann  of  rmu'hino  >n  iin^iroTCil  niMh'>il  i>f  HiipjiiriiTi^  tlin 
^^  b'Mriiii  hoa  hrwn  iidofiU'l.  When  it  i«  lonnMere.l  Uul  llio  oirram- 
^B  rcrrutiiit  v»l<>(>it}'«f  Ihtw  ImM'Ii.h  tk  o\-«r  6.000(1.  |wi  mmiit«.  wh«n 
^f  tUi!  Btisiu  iliiv  (o  ceulrifiif/Bl  furCQ  ii  »l>aiit  90  liiii(-«  the  w'oiKhl.  olid 
Ui4t  Mcb  i»  absoibin);  Ahunt  16  h  |>.,  it  will  Im-  arm  lUtt  th«  ituii- 
l«t«<l  UalOfiiuu  o(  Ibuw  buMiJav  iimoDts  coiniilTalflic  ni«cli»ii[o«l 
diftlcLiliifN.  Tli(<u  h*t'6  l>L>cn  itiof^uiifiilly  overcome  hy  ■ii  exceuJ- 
inicly  inj^Diiioiw  •li'vin''.  but  on  ftfiMiiint  of  th*  foroi^fo  iiatctiti  we 
*«  not  jtt  at  libMiy  to  |iiiti|Uli  it.  Tlinn-  «t»  in  uncli  iiuic'hirn! 
40  bobbiDt,  20  un  tacli  sulo  ol  a  i>oUr  iliainotm  Ixiing  i'ciii|iliiil 
on  acno,  Btiil  tbu  ino  liolru  of  tlic  nrinBturc  jii  [utrallrt.  Ily 
th!«  timut  Ui«  ilitfijriniOT  of  potential  Iwcwmii  iioij^hlioiiiing 
batitum  U  [wlucod  to  120  volts.  Tlivro  »ra  20  Iwhliiiia  iii  tiorica, 
*nil  tlw  {•rMiti'^t  t^'it^nn  at  *ny  onr  jMiint  lwtvr#ciii  two  lioUblnH 
i"  340  volt*.  TliB  ofirw  .>(  i)in  mngimt?,  nf  which  there  aro 
40  Qu  eaoh  ijik*  nf  Llm  nitiiatTi r?.  k(«  of  Kroii}{ht  irou,  ■ml  the 
7ok«  liiip  art)  iif  rsiL  irnii.  In  rAiliiiK  tlit*  yikm  the  miguatH  are 
[vlacoil  tiita  thu  uioulil,  lwI  tho  iiiolal  it  intt  ruiiii'l  tliciii,  thiia  making 
tbe  vwj  Bimplcat  |ion«il'|o  attocliiiiciit.  ftiid  TiiHuriiiK  a  hij{h  da((rea  or 
lliaf^ti<^«aiiiIiicLivity  at  thn  jeiiuU,  Tliu  afiii-itiirK  is  ovvHiuuft  ujioii 
a  khaft.  wtiicli  in  aiii^lowit  in  liKniici^nt  Tor  newly  lt(»  wliolo  1«ii^tli,  aiul 
the  uitgudi  aro  no atraugiil  on  thii  tii)il|ilat«  that  tlicj'  i^uii  ahdo  luu^V 
iu  a  ilin^liati  at  riicht  atislc'i  '«  Iliv  >ilgn'l,  no  that  Che  ■niiatUJtr  may 
b«  uaxilr  in«poct'>I  ami  cl«iii«i.t.  T<>  (:j[>uii  uut  ihi^  I'n^lil  it  Li  uitly 
N4v-.MMir)'  to  alackcD  a  fun  holts  auJ  'Imw  hai^k  the  twu  halvmi  of  the 
BtM  by  hanil  Inrnn  wtnVh  »tr  [iroviJwl  fo-r  tliL-  puquMs,  the  whols 
ojcialMii  cikitiK  only  a  li^n  niiniitivi.  The  lat^"  maehioai  iatemleil 
Tor  Deplfnrd  win  also  lie  [iruvtili-'J  ivitli  Ul-IiI  iniiKiiet  franicn.  whi'^h 
can  be  o]>cnGd  out,  hut  In  tt>i»  cue  the  lejiaralinti  of  LIip  Iwu  Imlirai 
will  he  ill  a  plane  at  right  aiif;li-i  to  the  Driitcc  lini:  nf  ibe  ihiif>,  ami  a 
•e[«nit«  littlu  atoitui-vuK>iic  wilt  bv  uaul  to  ilraw  chi:  linkU  A)iatt  ani[ 
puih  Ihniii  t'^ither  a;^iii. 

'Ella  lollnwing  tahle  gi«e.i  th*  |irbiei[i«l  data  of  tbc  Utaat  Toi  in  of 
KpTianii  niachniu  dwtigUBd  hn  au  'Jutjuil  ot  626  e.li.]i,  :  Moan 
•liamotrrofariiiatiire.  TfL  ;>i|kjhI,  275n'VoliiIi(im  ]»riniiuiUi :  niKCaoo 
■p-w1.  6.060(1  |)er  niiniilr;  Hwlron  of  nriiiitnrn  •I.tip,  12S  tiy 
0*75(nuL,  wvuiid  Juuhlc  with  inmiUtion  l>H«rcn  :  iiilntiicr  of  turu« 
in  c««h  liohUu,  26 ;  [luciibtt  of  l>?liliiiu.,  40 ;  (-oantrtion.  2 
in  i*rallel,  20  in  senn  ;  K.M.K,  li,400  »olu  ^  M.K.  psr  Uhbin, 
IW  *oIl«  :  vfilla  [wr  (out  of  artivn  -ilrlii,  S'O  ;  imei-]>(i!nt  hjmmmi,  jiii  ; 
tmiulaliou,  O'&uui).  and  0'125iiiiri. ;  eiiri'-inl,  104  aiiiiHTiin  ;  oiit]>iit, 
465hlloWalta  ;  reni-iUner  nf  armniitiw,  O'lTbohm,  Field ■iiia^riirU — 
nuinWr  of  LnMiin-i,  80;  r.ili«,  86;  nin;ictT«,  lOfl;  ncititi^  eum-gf. 
19  h.pi  =  1-9  per  ircnt..  of  o^lmit, 

TIm  MlUtpiaeiit   of  till'  ktatiun   with  wtviililii:'   iiiitrililii"lt>i  ix  of  a 

VOTJT  almple  Dharai'tuf.  Tlinni  am  two  ciit-roiit  meMnring  limcrii- 
tiWDta,  (Win  ampere  lialaiiru.  and  ono  atiili-M'a  gauff*.  The  amjwpt' 
gaUKe  Li  kept  Enr  niiKiiir-rixitii  wnik.  the  baUure  for  piiriMwe  of  etact 
UMaMt«n>rnt.  Thu  iirpMuiv  ii  indicaloil  hy  a  Carihw  voltmetor.  con- 
oai^wl  to  the  accotiiJary  ol  it  nmall  j>ilol  trai^nforiijur,  the  man  in 
chaige  aimply  nj^Uting  ili<.'  m|hh>-1  iif  tli"  Hit)(<'i«,  f}  tliiit  lUn  jwiutvr 
of  tks  vollmetor  atanrU  at  a  finnd  mark.  Thn  riwiiUiiM  of  lh«  n.ilii 
rliruits  lain  low  that  thi<r«  i"  no  ueca*«tly  for  varviti^  Che  prviwiire 
Itciit  at  tlir  nUlioii,  anil  all  the  tlvB  olrc'uita  are  rod  at  oxaaily  tlie 
aiiiii-  prt-«sn(0. 
^^  The  diAlrihiitiuu  Es  rfTui-lcd  by  about  100  iniira  of  \i  eahlir,  ulth 
^Ba|w«ik!ly  htwvy  iiiniiUtioM,  The  uahiu  ia  arraiicwl  in  6Tr  vircLiit^,  ami 
^*  bi  cairifil  (iT*r  Ihe  liouifltoirt,  r*creot  cpowlnfft  bein^  ini-srtildy 
arnuigMl  at  right  ani;le«  to  an  to  limit  the  lonj^tli  of  thu  I'rtiMiii;; 
•pan*.  Tho  cable  La  MiputrtMi  by  leslhur  Ihou^<  from  a  Htrcl  nin; 
which  in  itselr  JlreltlnnX  IwlweBii  iiisuUtorn  liied  oo  wrou(;ht-irou 
poW  Tlie  out  and  hoiciu  linuiti  aru  carriad  aaa  above  thu  other  by 
tho  Naiur  polca.  Each  of  (he  Bva  circuits  ia  protecU.'d  by  tiiiD»d 
onpiMr  witv  fused  in  both  braiicbea.  The  teriiiinila  of  thu  fKnei  iLm 
jir««iiled  wtth  long  tl>oiiite  bunillM,  ami  oan  he  i]aiekly  raplaeed,  for 
which  puriKMu  a  nnnibifr  ul  I'nwK  are  kept  ready  to  hanil  on  n  lai^k 
bdov  the  row  of  huua  in  nw.  The  fnaiui  are  about  2fL.  lony,  and 
oonalat  each  of  a  niirnlwr  of  thin  wiro<  ao  anaugnd  an  to  kuop  aiurl, 
•o  that  the  nte  of  licat  nulialinii  may  tin  a  ilehnit«i  iiiLaittity.  The 
wiraaare  plai?e<l  into  a  aM,  formeil  by  llata  h»s  with  lemiginjuljir 
nolelML  The  alote  ji  not  uied  aa  an  insuUtor,  l>nt  ilmply  to  provi-nt 
tJie  fuw  froiii  ItuiuD  aciiileuLalEy  loUL'hoJ,  t'teuol  it.  anil  tu  ehill  uul 
the  K|Mrk  sihiiuld  thefuac  jiu.  Koth  branchis 'Uf  the  hotiii<  mrviraui  arv 
«1bo  protcolcil  by  similar  fnaea,  but  ioBtcoil  of  bninx embmhlcd  iu  slats, 
Uley  are  cmbedilcd  in  narthcuwarr.  The  iirrvire  nin^n  are  nm  thmiit(h 
««|i«rat«  pOTMlaiu  tubes,  nnd  are  provideil  ivilh  iloiibU-'jiolt 
dntUiea.  Thu  fuiea  are  placed  betwci^ii  tho  awlCcliM  and  trana- 
bilHiefB,  and  the  man  ^har^d  with  renewlnj)  a  fiura  ha*  instruetion* 
te  awEtch  otf  the  current  before  reinnviriK  thii  old  and  jiiaectins  th« 
tkmtam.  Hie  tnnaforniem  am,  where  pii.vii)ili-,  »n  ploi.'ed  u  to  W 
iBMomible  to  theimrwtMof  tho  hotuo,  and  thu  UirminalB   for  tht 
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nttadimrnt  of  t\n'  tmtnary  ItwU  irc  m  Bmn;;od  ««  to  m|uire  a 
a;tnrial)y  long  aiTroni-drivvr  to  rMob  thorn.  One  hiinJroil  and  cwentv 
of  Iho  atibsc-riboi*  arr  >iipp1i«>l  by  mctwr,  Fcrrantl  m^t'-rs  b«ing  atci. 
Tho  fint  of  lhc«  niclvn  wau  liMtallnl  to  ^ttrmhcii',  1087,  anJ  i* 
still  ill  iim.  Id  tlieUtoat  futm  of  meter  a  very  Biniulo  dovlot  haa 
In-Tin  iiihipu-il  for  eorri'L-tiuK  the  nif.'biiuii:*!  I'tror  <lu"  to  initial 
friclioih 

Iu  the  FMTUDti  triolei  lh«  oiirreut  puwi  throuvh  a  niaas  of 
([iilckdlver  held  in  a  eylindrical  cavliy,  wblcli  b  nlac«>T  in  a  max^'^t^'^ 
Tield.  pmduretl  hr  tlin  cnrrviit  lo  l«  measured.  Under  the  induencfl  "\ 
of  tlie  lielil,  and  a  enrrciit  iHWRiinK  frotn  the  cirennirMcnoe  of  tli*'J 
little  iiuickiilrfr  lake  lo  it«  centre,  or  t*ce  rrntS.  the  ijuicluilrer 
u  »tl  into  rutntioii.  Tlin  »ui>Lanac  to  rotation  owinjj  to  Trii^tioii  ia 
a[i|irus:iiiiatiily  projiortioiial  to  tho  .iipiarn  n(  the  iip«d,  and  iva  the 
turning  nioincnt  oinrtoit  by  tlis  oiinvul  in  proportional  to  Ihc  iiroiiucit 
of  Ktringth  of  Mil  and  <nirrm>t— that  ia  tn  uy,  to  tH<>  leiiiare  of  tho 
nirrrnt— thn  nnmher  of  rovnliilioii*  p''ffotn>'>l  hy  any  {Mutich)  ol 
mei'cnry  in  a  K'^eii  lin;c  can  Ito  taken  nt  a  nieaai>rv  for  tho 
ijliantily  of  ntr<!tn>ity  wliu'^h  ha*  pwmoil  through  thn  mitiir  in  that 
tinin.  Th"  inciiuiiri:^mi>nt  wonlil  ba  abaolntaly  correct  vrnm  it  not 
(or  thK  fact  Ihitl  the  rexintanco  of  a  Ihiuld  do'u  not  iwrfeclljr  follow 
the  law  al<ove  rupiitloned.  and  ihat  tho  elookwxirk  by  which  the 
rotation  of  the  tuerunry  in  roooriled  liu  M>nie  friction  of  it4  own, 
which  ia  almml  a  couHlaut,  anil  tnitst  hltfotluce  a  Miialhlu  orror 
when  the  pr<>|iethDj;  forve  in  small,  that  i<  tu  aiy,  when  but  little 
cnrrent  j-aMte*  thri^uj-h  the  meter.  To  G<^rroct  thi«  iMohaniMl 
error,  Mr.  Purraeti  IntrixluceB  a  majpiotlc  error  by  niakinKthis  Ht'IiI 
not  HiKctly  iimiKji'tional  to  U»  owrfeDt,  Hevmidoj-H  a  ■Imut  coil. 
whtrh  K'*'"  to  (he  Held  au  initial  valuv.  indo[i»iideiitly  of  tlie 
itummt  to  Itr  ninasuml.  ami  ihue  an  bxcxvih  of  elwtmtiiaxnotic  aatian 
ia  Mcuretl  at  tlio  very  time  when  there  in  an  vsocm  of  (rictional  re^ul- 
ance  a*  roni|Nire<l  with  the  Iriotlocial  rentxtanoe  of  th'?  niereiiry.  Sine* 
the  etirT'Dt  is  an  alternating  ana,  it  u  ntoeuaty  to  introduce  into  the 
drciiit  of  this  Hhiint  i-uil  a  ooui[airBlive1y  Im'i^' nnn-iuduutirc  rrrtiiit- 
anno,  in  orilrr  that  thu  tnirrnnt  wav«  in  theihiiiit  niil  may  iu  jioint  of 
timn  appmxi-tiatrly  ijniiicide  Kith  the  wnvr  of  i-urrwit  tlitoiiKh  tho 
main  coil.  Ity  the  inoaoa  here  brielly  alludeJ  to,  It  haa  buoa  fioad 
|>oa«iblL'  tu  make  thu  iiicttre  (oad  cotTectlrd>iwii  to  jjnth  of  their  full 
rajiacity.  anil  it  ih  not  Ion  niiioh  to  aav  llM.t  thi>  addition  to  metera 
(•t  a  fllmplc  componnd  winiling  hau  lolved  a  very  didloult  prnblem  in 
nhiili-le  li^ht  diilribution — vix.,  Ilin  proililolioii  of  ■  wtfocll^ 
ni^'iirxle  cnfter.  The  amount  ol  energy  alHodioil  in  the  rcrraDti 
iiii>tiT  i"  rrry  Htnall,  the  fall  of  {>nt«ntial  octuh^  iU  tvntiiiiahi  ia 
iiiipcrrqitihio. 

Tliere  arc  ol  pteoeut  awr  280  itiistoiiiura  attp]diiMl  from  the 
(Jnwvnaoi  Qallory  central  stalion,  taking  collectively  aboat  1,400 
h.p.  of  nleetrieal  energy-  Thi*  give*  an  average  of  hli.p.  for  each 
inntalUtioD,  which  i*  rather  more  tlian  might  Iw  cxfieoteil  tik  purely 
rmtdentisl  dtstriD^t*.  Thia  hifth  avara|to  b  prol<ably  due  to  tin.'  faot 
■  hat  many  of  the  HuhnnribcrB  a>ro  exi:uptlOUiiUy  lar),T  ronrnloHn 
(theatrM,  rentuuraut",  rtc. ),  and  Lliat  th->  miiiiinuiii  i-hnrj^  mailo  kf 
the  buuduu  KIcotrii-  Supidy  CortioratioD,  no  iiialtor  how  itiuall  the 
niimlier  of  light!  inntalled,  ix  £20  jier  annuni,  whh'h  tt  hhely  to  act 
a,t  a  ilHlnrivnt  to  very  atnall  uoiiiuiuerv.  The  |iro»ent  charge  for 
oarnmt  h  at  the  rat>'  of  7id.  |ier  HuanI  of  Tra>lit  unit,  and  the  |ireanire 
in  OQ  the  niunifi  ni^ht  aiiil  day  l.hrniii-huul  the  week,  ftuin  10  o'clock 
oil  Sunday  niortiiiie  till  3  a.iii.  oo  tlir  tidl<jwinj;  Sunday.  Thui  the 
only  liuiL<  wln-ii  th';  wh.ik  of  the  machinery  ii  at  rt-at  ii  iwvpji  honn 
ti  a-m.  to  10  a.m.]  on  aoth  Sunday. 

Till  oppoiieiiU  of  Iho  xyntoin  iwiiitei)  out  that  a  large  nteam 
dynamo  imi»l  work  uimt  of  the  time  very  inneh  iindurdoaJe'l— that 
in,  iu  acoii'liiloii  whieh  iloeti  not  twnuit  of  thu  oRuuoininal  am  of 
nteam  in  a  euiuiKiuud  cnf^no,  Wilh  the  arran^oieote  adopto'J  at 
the  Oro!ivi.-.it>r  <SiLllriy  lliu  o1f)e>*tioii  falU  lo  the  ({''ourtdi  aa  the 
leul  ii  BO  dividid  and  diatrihut«l  aruonx  the  variouH  engliiea  aa  to 
eioable  th#in  to  nork  at  ni^arly  alwaya  their  ituat  euoiioinical  load. 
The  iHtirer  supjiliod  to  the  ilynamo  ia  never  leaa  than  thai  whinh  can 
be  eeonuitiieally  e\erted  by  ono  of  the  nnicioca,  or  My  ah  >ut  onefifih 
of  the  nulpnt  of  the  station  at  6  ji.m.  ;  even  in  the  ainall  hours  of 
tile  uiorniuK  the  supply  vf  oii^vnt  reprearnta  abont  150  e.h.p. ,  nr 
«y  over  900  i.li-p,,  and  Ihi*  ' »<noinit  ifl  ■iiflioifijily  larjje  for 
c«ono]nieal  workinfj  If  ouly  one  eiiitiun  i*  iiwd.  The  r III rr ii< n cy  of 
the  Kermnti  dynauio  at  the  lowett  u  alionl  Ti  pnr  cinL  =:f.li.|>. 
at  dynunu  terniiimlasi.h.p.  of  en^ne  cyliniliT.  Aa  the  demand 
for  ciitmnL  increoHiTii,  ihv  secoiiil  engine  i«  at&rtol  and  ran  up  until  ita 
aiieed  coingiden  with  that  of  thu  ulhi'v  nn^uo.  At  Ihia  moment  the 
eiutuh  cDuplhig  Li  thrown  Into  f^iior,  which  oaa  be  donn  without 
th?  ili^htoat  ihofk.  and  the  loail  ui  than  dl*ide>l  betwnoo  thn  two 
piijiiiirii.  Latur  uii,  in  the  altoriiaoii,  a  tlilril  Uarshall  i«  aiiniUrly 
added,  and  when  thn  luait  hat  ineroaneil  ticyond  the  capacity  of 
tbree  Marvhall  onj^nai  tujuibiunl,  a  Coillee  cn^no  u  ataked^  and 
the  loB<l  is  trausfeirod  lo  it  by  uiranx  of  the  following  aimple 
•loricc  1  There  are  lis  nuuu  eiroitil  «wi(Khes,  of  whlcii  Rr*  aro  now 
in  use.  Kaeh  of  thoic  iwjtchea  eoutrola  one  of  Uin  eitemal  rirroitB, 
anil  wtvca  to  ajtmeei  tbeiu  with  either  of  the  two  dyDamoa, 
but  not  wilh  both  uiuultajieuualy.  The  awitches  are  artangod  to 
gire  a  4fl,  brrak,  ami  altlioo^h  the  current  II>iW8  tbrou;(h  them 
under  a  prawurv  of  2,400  eolta,  and  they  are  uied  aevtral  Ituiee  a 
day,  tli»y  hare  a*  yet  kept  in  |>«rfei't  order.  Ku  ie|wira  ol  any  hind 
hare  bocn  nooaaMiy,  and  the  only  attention  the  switehaa  reeeira  ia  a 
ejconing  down  onoa  a  weak.  By  neana  at  ifaeaa  awltebea  one  oinulC 
afti>r  Biincher  ia  tmiafanwl  from  the  dynacnc  drf  ren  by  the  Manball 
cnxiiic*  lo  that  drivtu  by  the  Corltaa  enpae,  and  the  first  dyaaaw  ia 
tlirn  titopp<:>l  aiiil  cloanod  ihnrii.  When,  later  in  the  aeoBing,  the 
doDiand  tor  current  bcKiua  to  increase  beyond  the  eapadty  o(  ths 
Corlias  angine,  one  of  tho  Xanhall  eiiKiiic*   and  the  firvt  (hnauia  ia 

r'n  started,  and  one  .arc^nlt  traniiierroJ  baek  to  it-  Tne  other 
mIiaII  engine*  are  aiicnuMrely  ttnrtad,  and  one  or  two  more  ctrcaita 
switche-l  oecr  ;  tc  thai  duiing  the  houra  of  haarj  lij|htingall  thn 
four  euginca  and  both  dyBainoa  art  la  full  work. 


^ ^^ 


I 


I 

I 


MMxtmiim  povur  nliU'li  iti  a  IntUtke  is  bulUvuIv  talscii  <tt[  ona 
^f^lvn  LifKin  tliflotlier  ilyiiarut)J>>M  nAteYce«<I30n  li.^.  Thi.'  limt' 
«t  twlvri'CD  -^wiifhiHn  olt  i  vircuil  from  oim  iiiauliiii*  iml  iiwiloli 
ing  il  HI)  to  tlii>  other  a  aa  lUoit  tlint  tliu  Umiis  'in  that  rimtiit  liiri' 
not  tLiiie  to  Iwuunit  coimildcl)  Mor.k.  KRfon'  lIip  filinnnnl  liu  rimli-il, 
tlie  CiUTenl  iVom  tht  uLlurr  nui^liiiin  h  nlrvmlj'  fliwinK  ;  iiiiil  thiix  I  li<' 
onrtotntts  enly  notice  s  moiutnUrj  Miiik  iu  tlir  liiiii|iii  at  tho  time  ot 
iwitchirig  onr.  In  t)iu  uikiiimi  it  i»  |>oiui)ili' U>  uotk  ulwija  ivillt 
DPsrly  niBXiuium  oconomy,  noUntli>ttini|in)r  Ihr  bet  ihtt  t.h*  ont|"il 
of  Uu  Rtstian  vui«n  uilbia  wide  limits.  Aa  Tpgard*  Ilie  nmoiiDt  ot 
TBriition,  tli«  rauon  for  the  com  jura  lively  vveu  iti'maiiil  fur  oiiirent 
dnii«g24lMiiir«htbit  (lipciureut  \a  mppHeil  not  tuuiit!  iiiirtii:uliir 
DkiM  of  huiiMs,  but  III  a  |[roat  ruriutir.  Auiaitj^l  the  citil^uiirni  aru 
*k(ii»',  tlMalres,  cluV*,  ti'tttiitrauts,  i>rivaw  liDuaen.  ]>[iiitiiiX'>llicc->,  etc, 
Tb«M  djIfsKitt  i^iiiitamfrTa  do  not  tHititrc  ■heii  nrnxiimim  iiiij4-ly  all  at 
the  MBW  tinu.  but  at  iriJcty  JitTcKnl  lt«nr>.  Tbn  «hop*  <lo  i)ot  take 
carTentartif  7ur8  p.in.  :  Uir  tlimtn-*,  mi  tlir  ni1i.it  IibikI,  lake  imuit 
ci'rretil  nflrr  lliat  tiinv.  Tlip  t)l■■BIl•'^  go  >>n  1i>t»f«ii  i'l?vi>n  aiul  iniil- 
tiielit.,  I'll!  Lliei-hitakccpon  lilliklioiit  3.1. id.  Altrr  tlut  tlii?  eiirii-nt  in 
owy  [v<)iiii'.ij  iu  a  Ptw  i>rivati<  l»iii.t->i  niitl  iii  itrijiCiiiK  iiiljcvi,  iia>I 
limiUr  tvtablUbnieiitA  irbetv  wrk  i?  K"i<>K  "■)  ■II  ni^bt-  Tlii#  arir- 
lap^ng  of  tho  (l«tiMnil  tram  tbo  mlTcraiil  ota*M8  i»r  oHhtoinvm  U 
r*V4nnttUt«  lIm  (ironatiiifat  «ii{i^>1y  of  itUcLriitity. 

Thtt  oani|iaiiy  irtciiitt  vt  triii>r>?r  tLi  wirk>  tu  ]>«iilfi>ril,  wlu^r.>  Llio 
lutaLlalim,  wbmi  iviiuplel'*.  will  Ua  nf  Kn-at  rtiijtuitu'k  ;  thu  works 
>r*  dMi^iHtl  to  *ii|>|il>-  i>iin  nultiflii  IikIiIs,  nnil  >rill  ■'tiKDK'^  cuKii^'" 
soJ  boiUns  of  143,[XiO  li.|'.  in  tl(«  ^fsP'oHr.  Tlii^  larsp  eii).-irio!<  tf 
to  Iw  <rork«J  in  conjiiiii-tion  witli  tho  larff""!  lalli-ry  of  liuil'i^  iu 
th«woTi<l.  Th«  main  bnililing  i*  IQ&a.  Iap;{,  by  13f>rt.  \Ti>tD,  ami 
tho  boiler  lioiuu  195  by  bb,  Iniill  at  ihi"  river  liJo,  m  thai  <nmI  ui 
0i>lliral)i>iillj  raiiuMl  tn  ilm  top  lortu.  wliii'U  nr>'  <uil  n|nii  ■\i  i  Ktiii\i  to 
liuH  4,000  tuiu.  Thxxo  «<o;k<i  aiv  i>ru)i>l<.->l  witb  *  Ui>{i>  tnivi;Hlin> 
crajir  and  idUaay  thr^neliuut.  At  t^un\  r^yitt  tOr*.  b-l.  |>ri  Ion  in 
DvptfMil,  >ii<l24^  (fl.  ill  Luti<ioij.  tii-1  Ml.  I'vrrAiili  i->  i»  il'-<i);>iiuM 
tiie  inaiMH  an  to  onlv  W'  2  i^r  i^vtil.  nf  tk'>  t>la1  cliv^tii''  i-i>"r^'  {-if 
docod  iu  them,  it  i*f«n'to  iiD<l«niUu<l  t!iAii>i|.nrt.iii««  of  |.l.»tii;;  tbu 
KuieratiuK  nUtion  at  Deptf^nl  uml  l)\e  i>tf  of  <ho  ]>m|xi«Ml  hiijb 
tmuioii.  Ttif  IP  trr  at  Du]itr<nl  twu  iMi{jium»l  l.fiOO  b.|*.  Iliii»li<'-1. 
luiil  tiro  iiyRa(nMari,2£iiO(-.li.|>.  nearly  wi.  AIho  f.jiir  10,000  h.|'. 
ilytMOKM  and  tu^iom  iii  tiuitnio  uf  man nfw turn  t'rt  iiroH'iit  biiiMlriX''. 
TIte  amalUr  «nxui«i  Imve  a  trawlliiix  KTaat  cniublt  <jt  tifliu-;  !2£i  '■>ii'> 
oTer  Ihani  at  a  li*igbt  of  70ft.  Itom  tbc  Hour  Uvti.  'Vho  Ut^t  I'lnnl 
hasaSO-toocrana.  A  o>^^tnl  railway  riiiuith<^  whole  Imiittli  of  Kruiiml, 
ataniug  from  thu  wbaif,  nburu  ihcra  in  a  aO-ioii  ctaiiv  auit  tuu 
10'l«n  eraim,  irhicb  an  iiinl  for  ritimiiiji  ilin  rnediiiiiny  from  thi' 
Wfaait 

VusliKgivuuJ  Wire^.  -Tlir  Lontloii  KlfcCric  Sii|ti>ly  CaqinrLiti'iii  biti 
MWTkI  Lcogthe  of  unJorgromid  uim,  ciaC-iioii  m|iL-a  btiii;;  uviil  ainl 
indiambber  CAbliu.  Koim*  of  titntui  1ibv«  K-ok  hi  iu*  fur  Lwu  nriil  ■ 
half  yun,  atid  no  tuiilta  liav«  aa  yot  ocourroil  iti  thnm.  Tluia  v]iiiwiii]t 
tii«  MrBevt  feotibility  of  the  hiKh-teinnoii  ayatmi. 

Tlir  r<i]]owiii|i  arc  aonicof  Uto  inittallalii»]«  on  thn  Pi;rratili  iiiKh- 
(vuxiou  (y-itacn  1  Naiwy,  AGO  ]\.\:,  niituuiu  nf  133G,  10,000.  10  cf. ; 
Rothal.  ISOh.p  .  autonoiof  188B,  j.OOO,  10  •-■r.  :  CUk^'U,  1&)  ti.ii., 
b«tfiu&iAgofl889, 3.000,10 (.p.;  Rnntbonlur,  160)i,)> ,  Aiitnitmof  1898, 
3.0IX)  10  o.p.  ;  ViiTTOii  50  k.]!.,  1888,  MO,  lOc.p.  ;  I'aiis  Kihibitioii, 
1£0  h.p.,  2.600,  lOc.p.  Iiicaiitit>i  of  (Muvtioii :  rarw  450  b.[i.,  Ilarrv 
600  h.p.,  U  riau  bOO  lt.i>..  K  uarlu  300  b.iv  0.1  lint.  Nliuitly  lu  bo 
iat]r«Me>l  toOOOli.  |i. 


PROVISIONAL  PATENTS.  1889. 


SRnnMiifn  2. 

,  rorain  t«vontlon— T«  turn  krtUlelal  »nd  natural  Ujibt, 
even  pimat  Btm«apti«rl«   tlghl.  Into   an  eleetrlo&l   enr- 

rent     l*jn1  v.iri  Kii-.liU.h,  9t.  Woliidjjtnu-utr"''!,  Sli>.lli.-lrl. 

.  Im|ir»v»4    *upi>0)rta    of    svMiadftrr    b»tterteft.      tipotn 

E-liiarl     Ib'yl,     fl,    Sal/iifcr,     Giiiirliil1riilnir>;,     iiL-.ir     llprlili, 
fM.'riiio»ijr.      |(.'oiii|.|i:tu  i|ii'dl(.*nliiiii,] 

.  Improvvinaats  In  MooiUbu'y  iMtttarloa.  Vittor  llitifo 
Krn.tt,  121,  lli^^li  Ilolljiirn,  Loiiilciii.  (I)alu  a|>ii1tt»l  tat  iimiur 
I'ntciitn  Act,  rse3,  arcllm  103.  IStli  KHbriuiy.  1339,  hrlTig 
'lite  of  *|>|ilieaUuu  in  tha  Uuiteil  SUI«a.)  (Cumplvio  s|ii:cili- 
catton. ) 

.  Improvtmeitta  In  iDanlaton  Car  mpiMrtlna:  eleetrlo 
MI«lTApti  M-lrcaor  ttio  like.  ,1(r<i)iiu  Tlitmit-'^  r>tri'iii.i.>i)il, 
6,  Lord  =tri;i.'t,  LiTcrpij'il, 

.  IiBproT«4  m**am  nod  apparatiu  for  prodn«liif  elao- 
tnolty  fbr  •iMtno  ti(litl0K  *ad  otttorparposea.  M'llLiam 
UoKitett,  3A,  ^DDlt1iaiii|it<m-l>iiiliiii);[>,  IiAtidon. 

.  tnproTomonta  ta  tacasa  or  dovle*a  for  a*«  In  Ih*  41*- 
Iftbattan  of  claetrlcat  curronta.  .\rlhLir  Wvdt  Heavi§Jd<> 
and  Roli*rt.  Uattlny  Jii,._'k»(ni,  47,  Liucoln'i  lua  lleld»,  London. 

Sbptkmbkr  3, 

.  A  ■•«  uid   naefol  i«l«cr»pban«.     Mabiito  Vr'hclom,    52, 

Clianr.'uryUna,  Loudon,     {('.jinplut.)  Ejioi^ificatian). 

I.  Refototvr  for  alootrlo  llstatlng.     KJward  John  Bougbtoii. 

Cilildctl,  Uuderliitlruai.i,  Utiiwitli. 

I,  Appwfttua  for  BtjtomatieaUy  otuurslns  avumiMrf 
ta*it«rl«a  or  MmnmnJatiiTa.  -itanky  Cliarlei  CiKhbert 
Currie,  6,  Lirer^.iticct,  Ilirmintfliani.  (Coiiiplota  ijitcifica- 
tlon.] 


.^Krtr.tinr.K  4. 

IS9^.  Improvomonta  tn  tlMtria  tnautdswaat  busp  boMsr*. 

Willi.vii  .lun^iJi  Surkey   Ifailicr-Stnrkoy,  70,   Markel-atittt, 
MiiirhpilJT. 
13fi£A.  ImprAvomonta  In  trtuuformora  tat  eoBttmiMM  oliatrta 

aorrenta.     .Moiaiutu   Itoiti-triii,   1,  .SMith-rtruei,    FiiMbnry. 

I^iinliiti. 

13056.  ImproTcnDnU   la    tbo    mMiiitaotvra    of   ti»o*Dd««««nt 
•Ufitrio  tempi,  .latiiri  Ur*<airoo'l.  4,  Soul li  HtTWt,  FiDabnry, 

TjKiidiilt. 

13960.  improTomontit   tn   and   reUUnjc  to    nppnmitn.   oUatj 
dBiIgDcit   rov  moaanrinK  clcccrle  curronta.     Atfi'^l  Lyitn 

S1iri<uiil,  1&,  .'viililiulu|>I'il>'l>ilil<lill|i!i,  L'^ti-loii. 


Smmiiiji  T>. 


for 


13990.  ImproTcnianta    in     electro     nnKuctlo     apporatna 
natouAtloally  opcnlnc  uad  bImi&s  p«Ma«na  'o*  i- 
Uqolda,  nnd  tbo  Uko.    .bdiuiai  l(iidu)r>k-liilIor  atfl  ChrMtiaa 
-M')-'.  ^p  -^'a'li"''  1.1'"',  •.^•'ilWli  «t[0"t. 

llWi.  ImprovomonU    in   •lM»rl«ftl  •wIIcIim.     AlfVol  Sbttvr, 

140.  .Siili^i.iiivo.nKi.  Kliti-iirppi.  Ifin-lon. 

13S93.   ImprovenwnM  ln«le«trtoal  a^ety  ruM.     (:Mir]{e  Bdwsrt 

lUrk'T    1'i'ili  lull    iiiil    Il>iii>    KjiUrrl.  L"U-,  r.t>)io|t'aSt>)rtlbrl 

Hi'iiruni-iii]!', 

14011,  Inprovementn  In  awltelian  f«r  oponlBg  nnd  eJoa\a< 
elovMonI    ciroaUn.     Aifrvl    l^-aler    Hli<t|-ar<i,    4$,    Smtk- 

Llin]lloll    ImIiIiIiU)^!,    I,.>ltll04l. 

MV.  InprovemontB  In  MOdalW  tor  oondnot«n  of  «lentH—l 
oncrey.     IS>fi,i,iiiiiii    V.'nly,  !«5  ait-I  56,  (.U»u,it>-  laiw,    Ldb- 

dull, 

Sai-rRUitiir:  6. 
11047.  Improventantnin  oloetrle  tnoton.    Thomaa  II ngli  Parker, 

K.U'lifiil^ii,  WihiiliJ'njiI'  HI. 

HOMi.  Impr*T«d  nouw  for  oaipotlns  tbc  Uunl&Uon  of  »1m- 
trlenl  traasfMniors,  ■wltoboa,  owltob  boar  da,  fwa*. 
oomnutAtor*,  «nd  comnutator  brualMn.     Walc«r  Clando 

.l.-iliiiMriii   Aii'1   .S.iiiui.-i    K<lii<iii>.]    rhi>1i|k',   28,   Koalban>|i«on- 

biiililiii;^'-,  [.iiiiiInIi. 

14094.  An   antonntlQ  elranlt-oloalns  dovloa  tor  auivn  «lr«aUB, 

AlUiL   AiJK'iHlin  *-i>ld<iv)i,   4,   Soutb-vlnct.    Fioil-uij,    U>»- 
divii.     ((J«iii)iK'lP  Kj'fy'iliMlioii,) 

.SKi-TKMnrr.  7. 

14113.  iBprOTouaatn  la  awUok**  for  oUotrtont  pmpal^n 
pdTpovee^    Moritu  ltiii<>iiK<li,  !»2,  C(iiim>vydiu>«.  f><«4oa. 

14114.  Inipr«v«d    nrlteh     Mr    «l«curlenl     trmmanfm.     lloriti 

ImiriHcb.  ti^.  Ctiiiiii:riy-laiir,  I>ae>loii, 

14116    DtMn«*rlng  AppurMoa  witaAt«d  by  alMtatttty.    Onrl 

lllunlo,  70,  l).ia.n>)-ikt-;,  M J II (^ hitter.     {Con]Ji:t«  *|iMUoalk».) 

141&S.  Imprttravonu  la  pvUnnry  bMt«r1«s.  (Starlaa  Ambriw 
AlcHvtiy,  24,  >SuiitliuiTi|tt<iii-buildiii);i,   London. 

14162.  Inprovomenta  tn  tr«atla«  nnd  roetlfleatton  or  «(«lic 
ntcohol   or  nlooboUc  Uquora  or   tbe  tlk«  i>y  electrtcliy. 

AiiKu«li'  iUi  Mi'iiU'ii',  47,  Liacoln'4'iiiii'liutiU,  Ijoudon.    (Cuin- 
plcttf  upwiliiratioD. ) 


Sl'EUII''iOATIt)NS  FUllLlSHED 

laas. 

10209.   Eloctrio  rnsnteMr.    Jlailuairo.     1&  3d. 

I4Gi22,  TnrUbU  ndjuatablo  roatetftnco    for  el««trie    cDmal» 
C'ravrii.     8<I. 

14032,  Elootrlo  lAmpennd  battorlw,      M«|itBy.     ftU 

Iflna 

8056.  Socondnry  b«tt«rio«.     Ilnrrih  niid  CiLtnoroii.    tid. 

0S7&,  lacAndeaoonl  eloctrlc  lampa.     Lake  (Van  Ciioate),     lid, 

11328,   Electrlo  acenmnlator*.    C<frivtiH,     6>l. 
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NOTES. 


Cftbl«  Broken  .^ A  Reut«r'K  Tangi«rs  telegram  says 
the  cn.blG  across  the  Stnit«  of  Uibraltor  is  broken. 

Ryde. — The  traffic  has  increosoil  so  much  on  Iho 
electric  raitw-ay  at  Hyde  pier  that  a  second  lino  of  n.i\n 
will  he  Uid  doirn. 

IndiAB  Toleffmphs. — A  totegrftph  Un«  has  been 
opened  to  Mo^itiij^,  mui  both  State  ami  private  messa^ee 
are  now  lent  over  it. 

Boroelona. — A  new  estA>>titibinenl,  the  first  of  its  kind, 
tuut  iMcri  0[>cii«<l  in  Bftrcolona  for  the  snle  of  eloctric  light 
fittingii  and  ap|i!tratus. 

Eiffel  Tower. — The  French  adniinUtratJon  of  tolc- 
graphn  have  eatiibliithe't  a  public  tologruphio  ofKco  qd  one 
of  the  platforms  of  th«  Eiffel  Tower, 

Birkenstaaiv. — At  a  public  nioeti%'  nt  Btrkfliish%w  tho 
ofli:r  of  the  (lotncntal  Gas  Gomjiaiiy  to  iiipply  gas  at  %.  M. 
Wiw  lefuBwJ.     The  village  ronuiins  in  darkness. 

Alder9hot.--The  Aldorahot  I^ocal  Boaid  hiu  considoriir] 
the  application  of  the  Houao-to-House  Cominny,  ami  are 
going  to  conaiitl  »n  expert  after  the  receipt  of  the  draft 
provinotttl  order. 

Edlnbargh, — lie  Edinburgh  Toim  Council  have 
acinired  the  ix>wcr  to  light  by  olcclrieity,  and  rofueo  to 
■anctioa  other  schemog.  The  matter  rexta  with  the  Ixird 
ProvoBt'a  Committee. 

Qa«  Works  Blow  Up.^ — The  lucter-room  of  t,ho  .jVldor 
•liot  gn9  works  blew  upon  Monday  moniiriK  early.  Fortu- 
nately no  ani3  was  there,  so  no  one  was  killed,  but  the  walls 
ware  blown  to  the  ground. 

LeotnreB. — A  series  of  bwulve  practical  loctiirm  on 
"  fctcctiic  Lighting  and  TrammisBion  of  I'ower,"  in 
arranged  to  be  given  by  Mr.  W.  B  Emou,  at  the  Uanovcr- 
■quare  li>choo1,  vommeitcing  on  OctoTjer  16th,  at  6  p.m. 

ZJghtlnB  &  Nnnnery.  The  nuh«  of  St.  Ursula's 
Convent,  (Jlniiit/.,  will,  without  doubt,  t)e  the  first  to  have 
the  eloetric  light  iiitrodueeil  into  «iich  procinetu.  It  is 
Btatud  th;it  the  authorities  arc  intending  to  Lake  this  ateft. 

Telephoning:  to  Torpedo8.~<Somo  intcroatin;{  ox- 
periment«  have  lst«Iy  been  underUken  at  Cherbourg  to 
asoeitain  the  possibility  of  teluphoriin<>  between  torpedo 
boats  and  the  admiml's  ship,  80  that  orders  uui  be  given 
directs 

Present  to  Technical  Sohoola. — It  is  stated  that 
Mctsnt  Mutht.^!'  and  Flutt  have  promised  to  give  the 
Manciieater  Technical  School  a  lOO-light  dynamo,  for 
the  use  of  the  electrical  enj^incoring  classes  of  the 
iwhuol. 

Sotttliport. — '11)0  Oas  ConiTiuttce  of  the  Sotithport 
Cor|K>Tstion  buve  rc«olvod  rJiat  an  intimation  be  givea  bo 
n\\  larties  who  have  given  notice  of  their  int«nt*on  to  apply 
for  [jfOYisiunal  onlfli*  U)  supply  electricity  within  the 
borough,  that  the  Cori>oration  int«nd  to  >«ithhold  their 
consent  to  such  A|iplicjitioiis. 

Tomb  Ughtlngr.— A  millionaire,  who  has  jutt  died  at 
VieniuL,  had  stich  an  autijiathy  to  darknoHa,  that  bo  baa 
ftclually  loft  itistructioiiR  iti  hi«i  will  for  the  illumination  of 
his  laat  re«tiiig  piiioe.  An  ulectric  light  is  to  bu  kept  bnrii- 
iiig  in  the  vault  it  whole  year,  and  oven  the  inlei-ior  of  the 
coffin  is  to  Iw  elcctricidiv  1i<;htcil, 


Newport  Pafi^iell. — Wo  hour  that  the  gas  at  this  town 
is  very  bad  ami  the  town  suB'ers  from  darkness,  A  (avouF- 
able  <'oif;i  with  electric  light  might  possibly  be  done  here  ; 
at  any  rate  the  attention  of  electrical  engineers  would  he 
welcome  to  the  inhabitants,  as  even  the  hint  of  a  rival  might 
wake  up  the  suppiiors  of  light  to  fresh  endeavoun. 

Telephone  la  Pnerto  Rloo.— The  tolophone  line 
between  the  palace  of  the  Uovemor-Cleneral  iii  San  Juan 
de  Puerto  Htco  to  the  Verano  de  Rio  I^edras,  distjtnt  13^ 
kdometre«.  has  been  completed.  The  circuit  is  a  metallio 
one  ;  bronne-silicium  wires  of  2mDa.  diametere  are  used,  in 
conjunction  with  apparattu  on  tho  Brequet  systeiB. 

The  Writing  Telegraph. — The  Writing  Telegraph 
Comiiany  have  received  the  gold  modal  of  the  Frankhii 
Institute.  The  company  have  recently  worked  out  details 
by  which  the  lolephone  can  be  siicne&sfully  iiaed  on  tlio 
same  circuits,  and  are  preparing  to  fit  up  a  complct-e 
exchange  with  a  Urge  rumbor  of  inBtnimont*  at  Pituburgh. 

Eleotric  Soup  Platea.— -jV  Brazilian  inventor  hM 
doviaod  n  method  of  koi^ping  coup  plaLeii  and  other  artieles 
in  their  placex  on  boanlKliip  in  rough  weather.  This  ia,  to 
have  the  plates  Gttvd  with  an  iron  foot,  and  an  electro- 
magnet tot  into  the  table  koojis  the  plate  in  position,  lie 
will  re'juife  sleel  filing  soup  to  keep  the  cont«ntH  straight. 

Sales  by  Anotion.  -Our  readers  should  notice  tbat  a 
sale  by  auction,  by  Messrs.  Wheatloy  Kirk,  Price,  anJ 
Goulty.  will  take  place  next  Tuesday  morning,  at  St. 
Oeorge's-citx^utt,  Borough,  of  a  number  of  onginoa,  dynumu», 
aic  lamps,  and  olcctncal  sundries,  as  well  as  a  <|Uftntity  of 
macbino  tools.  These  will  bo  on  viow  on  Monday,  and 
ciit4Lloguas  can  l>e  obt^ned  from  the  auctioneen. 

**  Indoetries." — We  art:  ]ileiucd  to  see  that  our  roe 
(KKtcl  contern|j<>i"i»rv  Iiuiiislrie.i  js  taking  unto  ilaolf  a  new 
homo,  and  is  removing  ite  head  otHcos  to  London.  The 
Maiichestui'  and  (.rbsgow  atlice.<i  will  be  kept  on  as  before, 
and  the  London  ofHce  will  Ite  removed  fruui  '22,  Wellington- 
street,  to  l\'*H,  Ktnuid,  which  will  honceforth  be  their  head 
ofhce,  to  which  communications  should  be  addressed. 

Segovia. —A  private  attempt  i*  going  to  Iw  made  to 
light  tlie  city  of  Segovia,  and  to  that  end  tho  engineer  of 
the  mining  cor^n  has  been  dircctml  to  make  the  nuco-wu'y 
flurvey«,  onlcring  from  Moesrs.  Julius  O.  Neville  and  Co., 
of  Liverpool,  tho  miohinoiy  and  fittings.  Water  power 
will  be  used,  and  the  inst^hition  ia  to  consist  of  200  I6<.p. 
incandeecont  lamjis,  10  lamps  of  100  c.p.,  and  two  of 
300  c.p. 

Boitrganoaf.~M.  Marcel  Deprez  has  communicated  to 
the  Faria  Academic  of  Sciences  a  doscnption  of  the  electric 
lighting  of  the  town  of  Boargancnf  (Creiue).  which  is  done 
by  power  obtained  fiom  falls  aitimted  some  SI  miles  away. 
liie  inatalUtinn  bus  boon  at  work  for  three  months,  and 
hae  re<tuirod  no  rc|uii's  diunng  thin  |»oriod.  Overhead  wine 
are  used,  of  atlidum  tRWiM  ,-',111.  diitmctei-.  It  U  quite 
bare,  and  is  simply  strung  on  porcelain  insulators  of  the 
usual  ty)K}. 

Birmingham  Post  Offloe.  -Tlic  'i'im  TKorf'/  soonu  to 
l>e  mthm'  aurpriaod  that  the  new  pustoHica  at  Itirmingham 
is  not  to  l>o  lighlei]  by  ulectric  lighL  Cuitainly, 
with  an  anient  believer  like  Mr.  I'roeco  in  such  authority 
in  the  departjnent,  we  tyiuu  agree  ft  would  be  well  for  all 
concenied  to  adopt,  the  best  illuninanU  Posi  oflicea  re- 
ijiiire  light  ua  the  first  reipiiaite,  and  tlie  abolition  of  heat 
and  the  t-loaenew)  tor  constant  workers  i»  a  i:rait  deeidera- 


: 


tuni.  Perhaps  we  Bhfill  see  it  yot  before  the  work  is 
finifihed. 

Electric  Dental  Inatnunent. — An  electrical  instnt- 
ment  has  lieen  inventeil  hy  Mr.  Pre<I  Veniette.  Hannilml, 
Miuotiri,  ftay«  the  Sdi^ntifr  Aiumfriii,  which  Ja  do6i^nc<]  to 
remove  the  i>ain  incideiitil  to  the  extmclioTi  lA  teoth,  tr 
cotaist*  o{  uljiutttthlo,  pivotally  conneclfxl  j>rongB  carrying 
buttons,  and  connected  with  tin  eloctriciJ  butUiy,  the  but- 
tons to  be  placed  on  the  face  over  the  nurvun  Imultnt;  frum 
the  teeth  totfaebratn,  and  a  circuit  cst«bliiihed  the  moment 
the  tooth-extntcting  itistnimcnt  lottehes  tbe  tooth  to  be 
removed . 

Sydnoy.— A«  will  bo  aeou  iti  un  advertisement  ap|»ar- 
iii^  elsewhere  this  week,  the  Munici|vil  Council  ni  Sydney 
invito  applications  for  the  right  (o  e^tahliiih  a  central 
BJectric  tightin^  station  in  that  city.  While  ho  many  cum- 
panioa  are  busy  worrying:  the  aitthorities  of  small  totvnit  and 
villages  in  Kngiand  for  the  ri^ht  to  introduce  eleclricitj',  it 
in  gratifying  to  aco  that  our  coloni:ii  Ixr^e  eilios  uru 
actively  takinj^  the  matter  up  for  themaetveH  and  apjilying 
to  HHlinh  ciittiqiriKV,  The  nystem  wilt  (ti'obubly  bid  fair 
to  be  one  of  the  largetit  oiitfido  theKuropeuii  and  Amcricaa 
t>n)>itala. 

"Coloftsas"  Ojmamoa.— Thu  Anwi-iciin  lliiish  Eloc- 
tric  ('omiKiiiy  hiiH  n;tcivi'd  mi  oi-dor  for,  Jiml  hus  now 
nearly  cornplctoti,  iiuMther  id  Lhu  "Colomiw"  -lOO  h.p. 
dynamos  for  the  Cowles  Kloctriu  Smoltin;^  and  AUiraiiiiiini 
C()mi»aiiy.  This  is  the  thir«l  "Coloaaus"  dynamo  built. 
The  other  iwu  have  been  in  lugtdai-  semes  continuously 
since  their  completion  Thin  same  comixmy  also  announces 
the  mile  in  the  last  fuw  weoka  of  II  altcrnatiri}{  cunervt 
oenlnd  Rtation  plants;  iijy^i'oKatinf^  HfiOO  lights.  The  merits 
of  the  new  BniKh  syatiini,  roccntly  clefitribod,  are  becoming 
tnuih  appriM-iHtml. 

Eingston-on-Thames    Dlsbrioti — A  confurencu   of 

dolegatoe  of  various  local  bodies  iit  the  neighbouibood  of 
Kingstonon-ThameH  wjia  ['OMiitly  hold  in  the  Town  Hall, 
Kin^'Mtuii,  al  <t-|iich  n  ickuIuLkmi  \>*.l^  ikiHSfd  fiiii^f-uMtin;;  that 
the  iiuthontivH  i'vpri'uit?rit<.-il  ^honld  curaMiiu  for  the  piirimnu 
of  making  iiu  4|>plicatioti  fur  a  [ii-'nii^ioiial  order  to  dU|>ply 
their  di)«|.ricta  with  ulectiiv^ity,  on  the  mider.si;Liidin^  that 
no  district  is  ti>  Ihi  cidlud  iijHin  to  tako  a  siipiily  until  it  sons 
lit.  The  exjaitiHu  of  obt-diiiii^  thv  order  is  tu  bu  defmyiid 
by  llio  cunibintx]  districts  in  propuitiun  to  tlieir  suvura! 
nituablo  vidnoa  on  the  lat  of  Jainiary  next. 

Ele'Otrio  Haios  EKplod«  A  new  danger  to  Ihu 
public  *tH!Uts  iuit,  Iwctt  niiiMHhi;d  (if  orio  niiiy  iisu  iho 
won))  by  the  ticcurreiK^tt  of  niiiidry  exjilonioiis  in  ihu 
luidcrt^ruiiiid  cuiidiiitM  of  ck-ctiif  |i;;ht  nmiiis,  in  which  tho 
Icuky  j-An  from  ihu  j^i<rt  iiiiiinit  h.i4  ubtrudud  itself,  mixed 
with  thu  uir  iind  conslitututl  iUeU  an  am;ttoui'  ^.uen^^ino. 
Till!  <lan};i.M'  luw  be«n  so  felt  in  rimiio  Aniericiin  Lowmk,  that 
special  vontilatin;i  fans  have  bc>'n  j>ut  down  U)  keep  ■< 
at  ciin-ont  of  frwh  uir  viiculatinK-  Tide  ia  uuu 
sn  ;  another  will  be  (onnd  in  thti  deficription  of  an 
nudei'^ruiiud  "vntoni  uf  niainx  with  no  k[kir'  Liii  f4|Kice, 
which  iH  ^iven  tii  .another  (liut  ul  the  |Ki|Mr. 

Woroestttr  -Thu  nulictis  of  acver.d  comixiuteK  of  their 
iMuntiu[i  to  .tpjily  for  a  pruvisiotial  uitlcr  to  niipply  elec- 
tricity to  thu  city  wore  iliscusHeil  by  the  Watch  Cointniltco 
of  WoreeMtur  liutt  Kiiday.  The  Town  Clerk  said  it 
wonlrl  tto  for  the  oommittoo  to  consider  whether  the  Coi- 
{•oration  Uiuiuiitilvin  shonld  nut  apply  for  simtbu'  jiowciit. 
Alderman  Caldicott  thung^hl  tba  gae  coni|Hny  uhoiild  t«1(o 


the  matter  up,  tus  They  vere  the  [leoplc  who  would  be 
iitfectod  if  electric  lighting  was  adopted  in  the  <nty.  Mr. 
Corhett  did  nnt  Iielieve  thsit  the  electric  liyht  was  going  to 
aiiiKirseile  gu^^  Kvcrttually  it  was  decideil  thai  the  Cor(K>r:i- 
tion  should  not  make  any  applicntion. 

Hastings. — <  )n  the  rocommondatJon  of  the  committee, 
ftt  the  last  meeting  of  the  HastingB  Town  Council,  it  ma 
resolved  Ui  apply  fnr  a  provisional  order  for  public  li^fatin^ 
It  Willi  iindurstooil  private  lighting  was  not  to  bo  included. 
A  very  dUcuiirUtoua  letter  fivm  the  ga«  compnoy,  in  reply 
to  one  complaining  ahont  the  candle-|K}wer  of  the  gas  lainpB 
Iwing  buluw  xbindard,  was  read,  saying  in  effect.  "We 
know  nothing,  yu  and  ask  your  examiner" — Aldu'nun 
Itradman  alluding  to  it  as  one  of  the  most  dtsg^niceful  IctUrs 
ever  «ent  from  one  public  body  to  another.  The  gaa  Don- 
piiny  aru  evidently  iml  in  very  great  favour,  as  it  wai 
sii(;gvstu<l  thai  an  action  shonid  be  Instituted  if  the  gas  waa 
found  Iwkiw  Atandiinl  u^aiti. 

Rival  niamlnantft.— CiviU  ia  the  power  of  a  little 
whoh^uinit!  ci»m|wlitii>n.  In  a  recent  [laper  before  the 
Noi'lh  llrili^b  AKaoiiation  of  (iatt  ManageiTt,  the  sjiread  of 
ulei^tricity  wns  duplurcd  and  ^renter  activity,  with  difTereiit 
niuthudr<  uf  buiiincaH,  weiv  itrgod  upon  the  gaa  compcuiiM 
liy  Mr.  C  K.  Kilwanls,  of  Napier,  New  Zealand,  who  givei 
>«unie  ^etiKililc  advit^u  i>ii  niclli<>d«  likely  lu  increaae  tiie  sale 
of  gaa.  What  will  be  the  action  of  the  ideal  gas  com|»Dy 
iif  the  fiitm-u  ?  hu  a&k^  .  and  an.'twurB  "  (l  will  adopt 
nioilurri  cummunjiuL  muthiiHU  ;  it  will  canvuae  for  basiDOaB ; 
and  it  will  "  (actually  :)  "look  after  the  interests  of  tna- 
6umiiv»."  What  are  we  coming  to  T  The  good  old  daya  of 
"  lake  me  ur  Iciue  niti  "  are  {Kutt. 

Electric  LlghtlDfl:  nt  the  British  Hnseam.— Aa 

idroiiily  iiiniontivoil  in  this  journal,  the  elocU-io  light  ie  being 
r.«pidly  cxtcndc*.!  nt  the  Uritish  Muscixni.  The  dyname« 
which  were  formerly  uniployed  h.(ve  now  lieon  reniovnd  to 
make  plii:c  for  two  laign  Siumens  machines.  A  sacood 
Miiriihall  engine  wilt  shortly  )>e  erected,  together  wttli  two 
muru  dyniimuK  Two  additional  aie  lam[itt  of  5,000  &]t. 
huvc  iilveady  been  put  up,  ono  ontstdc  the  main  entmnec, 
:iiid  the  othet  just  inside  thu  lubhy.  The  KUpplonieiitai; 
plant,  which  will  shortly  Itc  iiiaLilled,  will  supply  ctirrenl 
to  a  very  large  cuimber  of  incandoKceitl  laniiM  which  ore  to 
be  titled  up  iu  various  pnvU  of  the  building,  wiwciuLly  id 
the  labyrinth  of  conidora  containing  the  sbulves  of  booki. 

Liverpool.— We  gave  li^t  week  a  roi>ort  by  the  Dublin 
antborilies  on  su\'er.d  cities  iidopiiiig  the  electric  light  tn 
England.  In  ibis  it  is  mciiliuneil  thai  the  system  uaftigned 
to  Livoi'iiuol  i»  ii  higb-t«n»ioti  one,  reducetl  in  the  onJitmy 
way  by  tniii«furnici'».  Thiii,  however,  wt  uiidcrstuiid  is 
not  the  CISC,  since  thu  eyitlum  omployod  is  low  tension 
Lhruiighout  (110  to  IK)  volu  E'l.M.K.).  It  is  also  suted  in 
the  reiH)rt  that  thu  now  electric  niain»  and  cables  have  not 
yet  lH;un  bioughb  into  rutpiisitiuu,  whureas  for  »ouie  luontlis 
thv  maiiia  have  beuu  in  uoe  in  a  huge  numbei  of  the  |«ili 
cijud  strtsuts^and  now  sections  are  rapidly  buing  addcx).  In 
additiuti  Uj  ihe  SiumuiDi  dynamuii  mcntioiiLtl  in  the  Dublin 
i'e[Hjrt^  ihei'e  arc  also  a  lutndnir  uf  Croniptou  dynamo*  at 
work  I'ji  tht:  l.ivei|'iM»l  i;triiti,d  stitimiti. 

Eloctric  Lishlingr  Extraordinary.— It  Um  touic 
tu  our  uarit  that  a  tiiu«t  cxtraurdiiiaiy  viitvrprieu  je  on  fool 
in  Derbyshire,  .\icoc-liiig  uo  oin'  iiifcrmatit,  a  jtccuMar  fer 
niation  exists  in  one  of  Llia  lend  mitios  in  ih^it  county.  Not 
only  is  thct'u  a  m;irkc<I  sliiititication  uf  ulmoet  [nine  le^d  iu 
thu  form  of  thick  pliilm,  but  by  n  natural  chemical  action 
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not  e&BUy  explainable,  the  plates  are  coated  evenly  with 
peroxide  of  lead.  Several  eiiterprisin;{  caiiitalists  have,  it  if 
aaid,  taken  advanti^  of  this  remarkaj[)le  nrrongement,  and 
have  succeeded  in  building  a  case  of  insulating  and  acid 
proof  material  around  and  under  the  whole  formation.  The 
next  step  will  be  to  erect  a  large  numl>er  of  lightning-con - 
dtic*ors  in  the  vicinity  of  the  mine  to  charge  the  enormous 
*'  accntaulator  " ;  and  the  supply  to  lie  obtained  from  one 
electrical  stonn  of  ordinary  aovority  will,  it  is  exjiecte*!,  l>e 
sufficient  to  light  the  entire  county,  yielding  nt  least  1 0,000 
unpere-honrs  I 

Tike  Motor  to   the   rront.— An  illuKtuition  of  tlic 
handincss  of  the  coining  means  of  power  tninsmisaion  is 
ffHrtfacoming  this  week  from  Derby.     (Jn  Monday  last,  the 
enj^ne  which  drives  the  lathe  and  machine  tools  in  Mcssru. 
Davis  and  Sons'  All  Saints  Works  broke  down  liadty,  ami 
in  the  ttxiial  course  of  things  the  shops   would  have  been 
idle  for  the  Ijest  jiart  of  the  week.    Ihit  Measrs.  Davis  hnvc 
an  auxiliary  which,  though  uncommon  enough  here,  1:4  well- 
known    and  appreciated  on  the  other  side  of  the  At1anti<-, 
and  ill  less  than  two  hours  and  a-half  a  5h.p.  electric  motoi-, 
which    had  l)een  leading  a  life  of  honourable  ease  on  the 
ground  floor,  was  hustled  ujistairfl,  Iwlted  d:)wn,  and  belted 
to  the  shafting,  and  since  then  has  1>ccn  driving  tlio  nm- 
cMnery  with  the  air  of  being  quite  act-uatomc<l  to  little 
Btcidents    of  the  kind.     The  ciiiTcnt  for  this   motor  i^ 
■applied  from  Messrs.  Davis's  contnil  station  electric  light- 
ing plant,  and  the  motor  may  lio  seen  in  use  during  the 
WBek. 

Bamaley, — Electric  light  is  lieing  actively  pm^Hised 
ftt  Bamsley,  and  the  gas  comjiany  arc  not  showing  theni- 
idvea  wise  in  their  generation  by  lowonng  their  piice  iis  is 
getting  habitual,  but  are  actually  raising  it  Id.  per  lOUU 
{boL  At  the  last  meeting  of  the  B-irnsley  Town  Council 
meniioii  was  mailo  of  this,  and  the  t^^wn  clerk  Mtittcl  he 
hid  received  notices  from  three  cnui[)ani<!s  who  intend 
applying  to  the  Boanl  of  Trade  for  power  to  supply  the 
electric  light  in  the  Iwrough.  lie  roiid  a  letter  fn)m  the 
lolidtors  of  the  National  Klectnc  Sn|»ply  Company  (one  of 
the  com|mnie8  in  question)  setting  forth  their  intentions. 
ud  asking  if  the  Council  themselves  [lUriMiscl  applying 
fcr  anthon'ty  in  respect  of  electric  lighting.  If  tlicy  did 
nt,  and  had  no  objections  to  the  cnmjiany  [nitLing  down 
•  penaanont  pknt,  they  wouhMM!  willing  to  provide  for 
Erom  3,000  to  6,000  lam[)s  :ls  an  ex[K!rinieiit,  and  would  W 
^ad  to  supply  the  public  with  lights  ;«  per  lamp  oi'  by 
■eter.  A  motion  was  carried  to  reler  the  matter  to  the 
Ugfating  Oommitteo, 

■laetele  Antonuitlo  Sprinkler.- -A  now  nktctiical 
fae  alarm  and  automatic  sprinkler,  the  invention  of  Mr. 
Aaffer,  is  Iteing  exhibited  by  Mr.  A.  K.  Shcpard,  of  (i, 
&iTen-stroet,  Strand.  The  transmitter  consists  of  a  small 
hoDow  iron  box,  filled  with  a  material  which  cxjKtnd»  under 
heat  with  great  force.  As  it  expands,  it  pushes  upwards  a 
Inn  piston,  which,  in  rising,  first  makes  contact  with  ;i 
ttrqi  of  metaL  This  strip,  l)eing  in  connection  with  an 
deetric  bell,  and  the  circuit  Iwing  broken,  :ui  alarm  is  .sent 
It  once  to  any  point  in  a  buildiiic;.  The  [liston,  rising 
fnrther,  next  operates  a  comj>ound  lever,  n-hicli  ojwiih  the 
i|nnkler,  and  admits  the  water  through  a  sprinkler  on  to 
the  fire,  which  thus  becomes  extinguished.  The  apiuiratus 
■  m  arranged  that  the  alarm  can  be  given  in  more  places 
tbn  one  at  the  same  time,  and  it  can  be  made  to  indicate 
(Mbdde  the  building  the  exact  locality  of  the  fire  within. 

Ilia  deetric  sprinkler  is  very  sensitive  to  heat,  and  it  is 
iktmed  for  it  that  it  is  the  only  combined  electrical  fire 


alarm  and  sprinkler.     It  is  stated  to  be  in  extensive  use  in 
the  United  States. 

Eleotrle  Tramway  for  Florenoo. — Italy  scorns  to 
be  moving  in  the  matter  of  electric  locomotion,  and  accord- 
ing to  the  latest  news  the  Sprague  Electric  Railway  and 
Motor  Comixiny  have  obtiined  a  contract  for  electric  tram- 
way apparatus  from  the  princijal  tramway  company  of 
Florence,  Italy,  for  the  equipment  of  their  lino.  This 
i(|ijiaratus  includes  an  overhead  system  of  the  rogidar 
Spragnc  tyjie,  ten  complete  car  ecpiipments  using 
two  l-"i  h.p.  motors  on  each  car  and  station  equip- 
ment complete.  This  will  !«  the  first  installation 
of  American  street  i-ailway  aptwratiis  abroad.  The 
present  method  of  rnnning  street  care  in  Florence  is 
(tartly  by  ain'miil  |>ower  and  jnrtly  by  small  steel  dummies, 
anil  it  h  thought  that  the  electric  cars  will  be  in  great 
demand.  It  is  said  that  this  order  i.s  only  a  small  {>oi-tion 
of  a  very  large  equipment  which  will  be  ordcreil  by  this 
conqNtny,  and  if  the  result  pi-oves  successful,  it  is  thought 
that  very  many  other  Italian  cities  will  adopt  electricity 
for  their  street  cars. 

Eleotrlo  Pilot  Car.-  A  new  ile[)ai'tui-e  in  nulway 
management  is  pmposal  by  Mr.  Uiescn1>erg,  manager  of  a 
*ish  and  door  works.  St.  Uinis,  to  which  the  /•JIniruvtl 
ll'mii/  gives  unqualified  ap|>roval,  saj-ing  it  should  be  iini- 
vei-sally  ndt^iptetl,  though  the  system  is  evidently  a  tentative 
idea  and  ojien  to  practicid  objections.  This  is  to  have  in 
fi-ont  of  express  trains  an  electric  pilot  engine  driven  by  an 
electric  motor  by  n  dynamo  on  the  locomotive  and  con- 
nected to  the  main  train  by  a  cable  which  it  kt'Cp.s  taut,  as 
it  "nuis  at  ii  higher  sjKjefl  than  the  train  itself"  (tends  to 
run,  wo  8upi>ose).  This  pilot  car  has  a  gong  nnig  by  each 
revolution  of  ita  front  wheels  and  also  two  white  upright 
discs  that  rotate  to  warn  crossors  olV  the  track,  and  is 
fnrnished  with  an  electric  circuit  to  a  bell  on  the  main 
engine  which  wnnlil  ring  if  anything  hapi>enc4l  t<i  the  pilot 
ear.  An  arrangement  allows  the  engineer  to  rcgnlate  the 
distance  and  play  the  pilot  car  like  a  lively  fish  when 
ontering  a  stition.  It  would  thu«  Jict  as  antoma  tic  assurance 
that  the  tnick  was  'fiee.  The  most  remarkable  part  also 
is  that  the  exiKJiise,  after  it  is  att^iched,  would  Iw  "hardly 
any."  Mr.  Uioscnltcrg  has  the  very  laudable  desire  of 
wishing  also  to  reduce  the  accidents  tfl  "  hanlly  any. " 

Reporting  Proffress. — List  Monday,  owing  Ut  the 
kindness  of  Mr,  Kollc,  we  had  an  iiji|M)rtunity  of  having  a 
look  ninii't  the  Dcptford  station,  in  comfKiny  with  genial 
.Mr.  David  Brooks,  nf  I'hilailclphia,  who  had  an  invitation 
from  Lonl  Cnnvfoifl  to  visit  the  mammoth  works,  and 
appcaroil  duly  impressed  with  the  vast  underfjikiiig,  as  a 
retiring  Yiinkeo  should  under  such  circumstmcos.  The 
roof  :ind  solid  walls  nf  the  huge  station  can  now  he  seen 
fiom  the  railway,  and  the  largcnesH  outside  is  tyitical  of 
largeness  inside.  Wo  are  not  able  to  give  any  details  of 
the  actual  plant,  doscrii)tiori  of  which  must  bo  left  to  the 
press  view  of  the  tii'st  stiit  uj), which  is  to  t^ike  place  shortly. 
One  of  the  so-called  "smaller"  huge  engines  and  dynamos 
is  ready,  and  the  10,000  h.p.  dynamos  will  !«  added  as  the 
material  comes  in,  which  is  a  matter  of  some  time,  as  the 
dynamo  shaft  weighing  70  tons  we  recently  mentioned, 
after  having  taken  its  week  to  cool,  will  floubtless  require 
a  month  or  two  to  be  tm-nad  up.  Start  will  no  doubt  bo 
made  with  the  small  dynamo,  which  is  large  enough  to  drive 
the  whole  of  the  Clrosvenor  installation.  Coming  back  to 
town,  we  noticed  running  along  the  railway  bridge  to  Charing 
Cross  two  huge  lead-coveretl  cables,  which  look  suspiciously 
like  the  alternatin^'-cun'ont  main  cables. 


The    Direct    Production    of    Electricity.  —  Tb8 

fcltowing  nocoiinl  i«  given  in  the  Elrclrimi  ICi/rhi  o(  a.  sysUMii 
for  the  direct  production  of  ammonia  fruia  coal  nnd  al^o 
ulcctriciby  from  tbcsamc  minorul,  Lliough  it  doaa  not  a^pcar 
whctli«i'  ilic  InveDbioD  claimcil  is  of  Americuii  or  Contioontul 
ori^ij.  Mr.  Mond  baa  invented,  in  coojunclion  with  !>r. 
Lunger,  a  dry  t^  baltory  for  producing  electricity  direct 
from  the  gswes  made  in  producers,  and  a  now  procwa  for 
converting  the  carbonir  oxido  and  carlio-hydnitos  coii- 
tiinctl  in  these  ^Aso8  into  their  c()uiYulont  of  hydrogon,  by 
ptuiting  thom  tof^thor  with  steam  over  metallic  nickol  or 
cobalt  at  a  moderate  tem^ionituro,  ao  »a  to  make  them  Hiiit- 
able  for  ii»o  in  the  gas  battery.  This  battery  consists  of 
diuphnigms  of  ^-psum  insorteil  in  a  Iiarrow-like  frame  com- 
posed of  antimony  and  lexl,  impregnated  u-itfa  sulphiiiic 
a^id,  and  covered  on  both  aides  with  vcrj-  thin  pcT-forat*d 
platinum  leaf  and  a  thin  film  of  platinum  bloclc,  which  arc 
conuoctod  to  tho  [mlcs  of  the  Iwttery  by  sniLablc  conductors, 
and  aio  exiwsed  on  one  side  Ui  ^fihca  trontaining  oxygen, 
and  on  the  other  to  atmc»phenc  air.  In  thia  way  an 
electrie  ciirreiil  ia  set  up.  The  hydroyeii  is  oxidised  to 
water,  and  fully  50  per  cent,  of  the  energy  it  can  yield  in, 
it  is  claimed,  converted  into  electricity.  In  shape  tho 
battery  la  oblong,  the  measurementc  being  about  ISin. 
long,  lin,  broad,  and  3in.  deep.  Into  thia  tho  tiiaphr.ij(m«, 
which  have  something  of  the  appearance  of  a  chessboard, 
are  placed. 

Leeds  Town  HaIl.^The  Electric  Lighting  Committee 
of  the  Leeds  Corporation  met  on  Wednesday  Ui  experiment 
with  the  Broukie-Pell  arc  kmp  as  an  ilUiminant  for  the 
exterior  of  the  Town  Ilall.  Only  one  lamp  waa  tried,  but 
thu  rcHultd  of  the  exfiorimont  amply  suUstied  the  committee 
and  9.11  present  of  the  success  of  the  experiment  The  lamp, 
which  wa.'iof  2,000  c.p,,  she<lasoft  and  rumarkahly  .steady 
liglit,  strong  otioiigh  to  oiiablo  aporsgn  possessing  ordinary 
visual  power  to  read  a  netrapapoi-  30  or  -10  yards  distant. 
The  committee  was  so  thoroughly  satisfied  with  the  outcome 
of  the  trial  that  it  intends,  within  alwMi  a  (ortnlght,  to 
have  eight  of  these  lamjw  fixed  around -the  Town  Hall — 
three  of  them  being  in  Calvcrlcy-stroot,  three  in  Oxfonl- 
place,  and  one  in  front  and  another  at  the  back  of  the  Town 
IIiUl.  It  is  prnjioaed  to  utiliau  the  existing  gas-standarda 
around  the  Town  Hall  fur  thi.'s  inntallittion,  that<  forms  part 
of  II  nuheiuo  for  which  the  Town  Council  granted  the 
Electric  Lighting  Committee  X3,000  recently.  Thia  ar- 
rangement for  rcpliiciiig  gas  by  electricity  is,  wo  undci'sbind, 
not  only  to  promote  the  convenience  of  the  public  during 
the  approaching  Musicul  Festival,  hut  will  Ik  permanent. 
U  would  be  imjioBsible,  without  adding  to  the  existing 
plant,  to  flpore  power  aufficient,  after  lighting  the  interior 
of  the  Victoria  Hall  and  the  Municipal  Buildings,  to  supply 
moru  than  eight  of  these  arc  lamps  aiound  the  Town  Hall, 
but  this  numlier  will  be  quite  enough  to  thoroughly  answer 
the  jmrjxiee,  if  they  all  work  as  well  as  the  one  tried. 
The  instnllation  is  hoing  cn-rried  out  under  the  8ii[>er- 
inlendence  of  the  borough  engineer,  Mr.  Howson. 

Collapse  of  the  "Poral."— The  electi-ic  submarine 
torp«do  boat  "  I'eral  '  has  apparently  come  to  an  untimely 
end.  Accor<ling  to  reix)rt«,  the  fint  trial  took  place  last 
March,  and  though  the  inventor  had  been  frterl  to  the 
fartb<aet  extent,  in  advaiico,  the  trial  did  not  prove  very 
suceessful.  Lieutenant  Peral  saiti  the  machinery  vas  too 
weak,  and  sent  tt  back  to  Kngland  to  lie  rcmndelliHl.  In 
June  the  machinery  was  returned,  and  early  in  August 
all  the  big  Spaniards  of  Cadiz  and  Madrid  were  invited  Lo 
kittcnd  PeralV  triumph.     Peral,  BevetsI  officers,  and    a 


crow  put  out  into  the  harbour  in  the  famous  craft,  which  is 
described  as  resembling  in  ap|>eara«ce  an  enormous  cigar. 
Everything  alwint  hoi-  was  close  and  smooth.  The  bod 
fiualcd  about  300ft.,  and  the  crowds  at  the  docks  shflntrf 
deliriously.  Just  as  everyone  was  exjwctiHg  her  to  dive 
under  water,  however,  her  whole  electrica]  appunliu 
began  to  run  in  a  must  unaccountable  faahion.  Two 
or  three  things  explodod  with  Iremendoua  force.  Tfce 
big  cigar  trombloil  a  minute,  ami  the  frightflfwd  erawd 
waa  still.  Then  came  a  volley  of  loud  reperta  like  lie 
rnttio  of  musketry,  the  hatches  of  the  boet  were  thrown 
oiwn,  and  Feral,  olHcers,  and  crow  tumbled  out  into  the 
water  From  the  open  hatches  issnoit  flames,  Mooke,  ard 
flying  bits  of  machinery.  Two  minutes  later  the  big  cigir 
rolled  over  and  diaap|>eared.  The  men  who  had  riiked 
thi>ir  lives  in  her  hold  were  picked  up  by  mwbi)ati*.  Three 
diLya  after  the  catastrophe  Senor  Casatlo  amvod  in  Cadii 
from  South  Anicrir-a  to  see  what  kind  of  a  craft  hii 
.'tOO.OOO  franca  ha.1  enabled  Feral  lo  build.  He  couldn't 
find  oven  the  wreck. 

Series  Lightins  at  the  BLrminKham  SicliibiUon. 
In  addition  to  the  general  are  and  inrandcscent  lighting  in 
series  throughout  the  machinery  hall  already  rejiorted  upo^ 
Mr.  floMston  has  now  added,  in  accordance  with  a  special 
request  of  the  execntit-t;  committee,  two  more  arc  lijcfat* 
(BriLsh),  2,000  c.p.,  undnr  the  main  portico  oat«ide  the 
entrance  of  the  exhibition,  also  in  series  with  them  a  tmin- 
ber  of  6ii  cp.  and  S2  c.p  series  iucundescent  lamps  (of  the 
Bernstein  tyi>e).     The  extremely  steady  burning  of  the  arc 
lamits,   and   the  intonac  whiteness  and    regularity  of  Hnb 
incandescent  lights,  are  very  conapicuoua,  and  tho  mentber* 
of  the  committee  ex|)reHs  themselves  highly  satisfieil  with 
the  arrangemonts  as  cai'ried  out  to  meet  the  retjuirementa' 
We  may  arid  that  Mr.  (ioldstons  arc  and  incandeacentr 
circuit  now  extends  from  one  side  of  the  building  to  th 
other,  sjid  that  although  the  whole  of  the  lamps,  both 
and  incandescent,  are  in  direct  series  with  one  another,  yet . 
by  the  arrangement  in  connoclion  with   his  automatic  cut — 
out  devices,  placed  at  certain  8ectione,even  should  tho  circuit- 
become  broke]!  in  any  vmy  this  would  not  iiecessKfily  potr 
out  the  whole  of  the  lamiw  on  tho  circuit,  but  the  faulty 
l)Oi-tion  only  would  be  automatically  cut  off,  and  the  remain- 
ing circuit  lam|N)  would  keep  alight.     Mr.  Goldston  baa 
also  a  smull  motor  on  his  exhibit  in  series  with  his  goneol 
circuit  driving  n  smull  lathe,  made  by  the  Britannia  Com- 
pany, Colchester.     Tisitoni  to  tho  exhibition  interested  ii 
the  question  of  long-rlistauce  dintrihution  can,  therefore,  MC 
clearly  demonstrated  a  capital  example  of  combined  arc  and 
incandescent  lighting,  and  trammission  of  iiower,  on  tlw 
scries  method,  on  Mr.  Uoldston's  system. 

Domestic  Elootric  Liffhtinff.  — A  very  ^uccesafol 
and  novel  experiment  has  been  made  by  Messrs.  Fiehl 
and  Son,  jowellora,  in  the  Market-square,  Aylesbury,  with 
tho  object  of  tostiug  the  adaptability  of  the  electric  light 
for  domestic  and  businees  purposes.  The  installation  is 
one  of  great  interest,  and  is  probably  one  of  tlic  fint 
instancea  where  the  electric  light  hns  been  used  in  sueb 
a  manner  by  private  enterprise  for  the  combined  pur- 
|)ose  of  lighting  the  business  and  private  reaidoncoa  when 
they  arc  situate  some  distance  from  one  another.  The  motive 
power  is  supplied  by  a  Crowiley  vertical  gas  engine,  dririr^a 
dynamo  of  fiO  vutta,  12  amperea,  in  eonjunction  with  36 
ucc(imulatui>.  Eilisun-Hwan  lamju  lo  the  number  uf  40 
are  used,  varying  from  ti  to  25  c.p.  The  office,  shop,  shop- 
window,  and  entrance  arc  lighted  by  eight  8,  atx  1&,  iMid 
one    '26  candle  lHin|)s;   the   workshops  and  boMmetiJt  by 


ap£  varying  from  8  tn  2a  c.p.     Each  tamp  ia  controlled 

by  a  switch,  coriveniently  placet).  Ry  n  aimple  ami 
perfectly  safeamiiigomvnt,  Mr.  Field  Bonds  tho  light  orcr 
to  bis  home  on  Hickfonl's  Hill,  and  iilumimivot  eiich  rnnm 
with  it  Thio  ia  efTcctcd  hy  means  of  ovcrlioftd  wires  lotwccn 
Uietvolioiiae<i,  whit-h  arc  niHoiised  fortlin  twofnlil  piiriwiae 
oflelejtboitic  L-oiuiiiiinicatiurt  in  the  lUytimc,  and  hickiiig 
Uient  together  al  ni^ht  with  Ihu  bitrglar  vunUicts  mid  luo 
Alarms  that  me  attached  tn  tlic  iraii  tmfca  niMl  *!:Iii!M  msec 
oontainiitg  ihc  vsilnablc  stock  al  tho  whop,  Tho  onj^iiio  and 
dynamo,  with  the  storage  Imttcrlos,  arc  fixed  in  tho  haae- 
ment  iindei-  the  shop.  No  inconvenience  in  experienced 
from  tboii'  |>t'Dximity  in  vroi'lcing,  nnr  can  the  !ilightc.«t< 
vibration  he  perceived  in  the  lamps,  oven  when  working 
directly  off  the  iiyimnn>, 

R*eords  by  the  Bleotrio  Laonoh  "  Etn."  -On 

StttJHxLiy,  tho  7th  inst.,  a  snuiii  iwrty,  onsiisling  ni  Mr.  A. 
rtawlinsoQ,  of  Brighton,  Mr.  Saunders,  of  the  Miltor  of 
Mansfield  Hotel,  Oonng,  and  Mr.  Volk,  munager  (or 
MoBsrsL  Imtninch  and  Co.  at  their  Electric  ]j.iiini:h  Work*, 
Hattc  Kyot,  Hampton,  started  from  Ilani|)tnn  for  Oxford 
in  tho  electric  Unnch  "  Kta.''  Miiidcnhcad,  tho  first 
Mopping  ]>Uico,  a  tliRlnnco  of  SC  miloii  wiu  accowpliahed  in 
four  hoiin  without  making  any  altowancflR  for  time  occupied 
in  joseing  thix)ugh  the  locks — ttio  "  Kt«"  holiig  rochargod 
tluring  the  evening  at  MeHars.  ImnuHuh  and  Co.'s  oloctric 
charging  station  at  Maidonhoarl.  On  Sunday  an  oxcnrsion 
was  mode  to  Merlmonhum  and  linck.  Tho  interest  in 
the  tiip,  however,  increawL-d  on  Monday  with  tho  run  tu 
Oorin£,  31  DiileMi  when  tliv  "EtiL"  ha'l  ii;;aiii  n  recharge 
during  the  night.  Hesnining  the  journey  from  Uoring  at 
10  o'clock  on  Tuesday  morning,  the  itistancc  to  Osford, 
including  two  stoppages,  was  covered  by  4  o'clock  in  the 
^ternoon.  Ouring  the  two  heiirs  the  "  Klit"  remained  at 
'.  >xfonl  she  attracborl  conaidorahlo  attention,  Wing  tho  lirat 
ilBCtrie  latgnch  that  ha/i  navigalod  aliovc  Ooring,  and  a 
hmber  of  the  Iwintinf^  public  wtio!«(!  curiosity  hud  heou 
uxcitcd  by  the  accounts  and  illustrations  of  these  launches, 
biitl  an  opportunity  of  oxnttiining  the  bandeomo  anil  attrac- 
tive "  Eta."  Leaving  U.xfenlat  G  p.ni.,a  ntop  wa«t  iiuule  at 
Abingdon  (or  the  night.  Goring  Iwiiig  reached  by  noon  on 
Wednesday.  Uiu'ing  lunch  tho  launch  had  a  small  charge, 
after  which  continuing  tho  journey  to  Reading,  lc;»ving 
thero  on  Thursday  morning  at  S  o'clotik.  A  short  stiy  was 
made  at  llcnloy,  arriving  at  Maidenhead,  the  end  of  the 
journey,  by  1  p.m.  It  ■»  noteworthy  that  no  loas  of  time 
eccurred  in  the  charging  of  the  launch,  which  wait  ofTccted 
during  the  night  or  meal  times,  and  also  that  a  distance  of 
GO  miIe6,from  Goring  to  Oxford  and  buck,  wae  'WcomplifthtKl 
wiih  but  one  charge  of  electricity.  'I'he  "  Kta  '  has  thcrts 
fore  constituted  two  reconln,  one  for  distance  and  thd  other 
for  work  done.  Uer  owners  have  jiiat  cause  to  be  siilixliod 
with  her  performitnco. 

Death  by  Electricity  at  Brishtoo.—The  following 
letter  from  Dr.  li.  Whitttngtou  Lowe,  of  Brighton, 
oppoftred  in  the  firrwv  of  yesterday  :  "  I  notice  in  the 
Titna  of  to-day  (17th)  Bome  remarks  by  Mr.  \V.  H,  Preoce, 
chief  electrician  to  tho  General  Post  Office,  ejwkeii  at  the 
meeting  of  the  Briltah  Association  on  Monday,  in  which 
bo  refers  to  tho  lat4:  death  by  electricity  at  Brighton. 
Aa  the  modicid  man  engaged  in  that  vase,  I  hope 
yoa  will  be  able  to  spare  rooDi  for  a  few  hurried 
not«ti.  tVom  yoiir  report  it  appears  that  Mr.  I'roeci>  made 
theatatement  that  the  electrical  current  bad  stoppod  running 
two  hoiim  before  the  deatb  of  the  unfortunate  man,  thuroby 


infomng  that  this  could  not  be  a  death  hy  ctoctricHy. 
This  is  altogether  incorroct.  Tlic  man  wax  found  dead  at 
«!  a.m..  lyin^  about  Sft,.  below  a  wire  which  carries  a 
turrcnt  of  2,000  volt  power,  the  said  wire  being  pulle<l 
downwanU  from  its  [loaition  about  2ft.  Tho  hawl  and 
fnco  of  the  man,  l)eing  uncovered,  were  cold,  and  he  hail 
pioltably  Iwen  doad  from  an  hour  to  an  hour  .iml  a  half, 
or  thuroabonts,  which  would  fix  the  time  nf  death  liotwecii 
•1.30  and  ."i  ii.m.  I  fjalher  fi-oia  the  Thii/i^  rejioi-t  of 
Mv.  Precce'a  rcnjarlof  that  Major  Cardow  wa.-)  «out  down 
by  tho  Board  of  Trade  to  investigate  the  case,  and  bo 
cou)pltitti  dues  the  investigation  ap|>e:ir  to  have  been 
that  1  have  hc:i  nl  nothing  of  it,  nor  have  1  been 
asked  a  aingle  queation  aa  bo  the  man's  death.  Mr. 
Prcoce'H  remarks  seem  to  bo  baflc<1  n[Kin  a  fttotomont 
nuule  by  aoino  of  the  ouiployi'-a  of  the  elecUic  light 
company,  to  the  following  effect — viz.,  that  at  abont 
1.30  or  iAO  a.m,,  on  .Inly  LI,  tUnro  was  a  llaah  of 
lightning,  folhiweil  by  thunder,  whi«:h  caused  so  gi-eat 
a  disttirl>arice  to  the  electric  light  com|)iiny's  works 
timt  the  current  wii£  inimciltately  iatorrnptod,  and  was 
not  again  set  running,  owing  tn  the  ilnmagc  which  had  boon 
done.  Now,  it  follows  that  if  the  exact  time  of  this  accident 
to  the  machinery  was,  as  hero  stated,  not  later  than 
't.'IO:i.m.,  and  the  man  was  alive  later  than  -I.^Oo-m.,  be 
could  not  have  boon  killod  by  the  electric  current  poKsiiig 
through  tho  displacdl  wiru.  Here  comes  a  little  difliculty. 
Til u  dead  man  vf.v  night  mun  at  the  brewery  whore  he 
met  hiii  death,  and  hiid  charge  of  the  engine,  the  fires  of 
which  it  is  licliovcd  would  not  laun  for  longer  than  one 
hour  without  attention.  The  fire,  although  very  low,  waa 
burning  whm  tho  tlaywork  men  amvwl  at  6  a.m.,  so  that, 
at  first  sight,  it  would  ficoni  that  the  dixavcd  must  have 
attended  to  tho  tiro  as  late  as  6  a.i».,  or  90  minutes  later 
than  the  oluctrie  coni|tany's  men  say  the  ciyrent  Btop[)ed 
running.  Tu  clear  up  thin  rlifliciilty,  two  things  are 
noccssiry^firat,  that  the  lime  of  the  accident  to  the 
niacliinery  should  be  provotl  exactly ,  and,  BOcondly,  it 
must  be  shown  that  the  cngitie  wotdd  not  nut  for  mora  than 
an  hour  without  atttntlon.  Through  the  courtesy  of 
Mcssi's.  Ilallett  and  Abliey,  to  whom  tho  brewery 
lielongs,  I  ho|K3  to  hnvo  the  latter  [Kiint  exjicriment- 
ally  determined,  and  1  thiidt  Mr.  I'rcocc  had  better 
undcruikc    the    jiroof    nf  the   exact   lime    of   the    Hash. 

IMjinttt  which  Mr.  Treeee  may 
atvay — tirst,  wh.at  causod  the 
:!ft.  at  the  point  where  the 
what,  in  ihc  absence  of  any 
[tost  mortem  examination,  was 
the  cause  of  this  stmng  young  man's  death ;  third, 
what  causctl  the  line  of  abnultHl  skin  on  tho  aide  of  tho 
nock,  which  I,  at  well  oe  all  the  jurors  at  the  inquest^ 
regarded  as  the  eonsequeuce  of  contact  with  the  win ; 
fourth,  why  tJie  electric  cotupaiiy  otTered  the  deceased  man's 
widow  £180  as  comiwnsatjon ;  fifth,  why,  when  this  sum 
had  been  declined,  and  an  action  la  ))onding  between  the 
widow  and  the  electric  light  company  for  heavier  damages, 
tho  time  of  the  lightning  Hash  becomes  more  definite  ; 
sixth,  why  the  eluctnc  comjiaiiy's  solicitor  at  the  intjuost 
did  not  occupy  such  an  unaasidihtblc  |K»ition  on  beh-alf  of 
his  clientfi  m  Mr.  Proeee  has  discovei-el;  seventh,  and 
lastly,  let  mo  ask  if  Mr.  Preece,  since  bo  considers  that  tho 
mres  may  be  handled  with  perfect  safety,  is  |irepared  to 
give  us  a  practical  demonstration  on  this  |ioint  by  laying 
bold  of  thin  2,000-vott  electric  wire,  which  without  doubt 
killed  the  [loor  mau  ou  the  early  morniiigof  July  Id,  166!)." 


Thme  are  several  other 
[xjssibly  lie  able  to  clear 
wire  to    lie  pulled   down 
dead    man   lay ;    second, 
sign   of   dtsea-se   after    a 
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9omD*l*li«hMn  ftlrMdy  nU  no  tb*  dMtttnef  iruMfermen.  and 
■n  m  ny  r  InutfttlOM  h»'e  tiMi)  m&le,  an>1  «n  niinr  for<ll<ll1l^  gifcn. 
ih'Mt  w<>tiii)w«i»  at  fimt  -tuht  u  ii  tlitni  wmIIuIo  that  vnuld   he 

lllUil. 

Tlic  Krtat^it  rhanica  that  Iiaa  ukfii  pla&e  rooratly  in  th>  practlt* 

r«f  IratMlonnrr  iJcsij^    bai    bii«n   tlic  subatltation  9t  a  cautlnuoiu 

tlron    earc    iuterlinked  -with    thn    un|)iiar    ooila,     Tor    •    strajghl 

\jgan  vith  wins  iranDii  on  it,    m  in   tlic   Knhitiknrff  coil,  anil  th« 

adary  ffsaentcn  of  M5L   Oaiilari    iiii<l  Gtblw.      Th*  i(l«a   in 

pakliig  thu  changft  u  that  tbu  couUduuu*  Irau  <'are   iimJb  (eirar 

aut-torns   to  produo  >.  rivi-u  tndactitm,  uw\  tlii*    Li  iniintaJlr 

jdond    to    bo    of   th«    Brat  IntiKmancc     Willi  the  object  of 

fttioit  tlM  DSoeoiarf  oxciutioii  m  nihoU  a*  pnmljlB,    maaer*  irirc 

ilron  ewoaaUTgea  orMa-wfldematuluahcnt  *knj;t)i  u  |tauiiU«: 

UmI    lb«    tvndcDuy    of    doilgiieni    U    to    incmaM    tlin    iron    anil 

itiutluiati  the  co[ip«T  of  their  tnnaformora.    The  <in«>tioii  of  Inu  of 

uwer  in  Iimtinjc  of  tlie  cotm  doM  not  appear  to  receiTc-  phoiixIi  attvii- 

tn,  anil  Ihn  objirct  nf  thisj>>mr  ie  to  point  out  that  many  foimnoii 

rdnigna  pradiico  voir  inefficient  tranafana«n>,  ami  tliat  iu  luaii/  [aaea 

I  k  particular  form  of  "ofien  oiraiul  "  tfaaaroiiuvr  in  lli»  I'wl. 

Ifa  truiKfortncr,  with  a  hit!  load  output  of  1,000  watta,  hai  a  Iobi 
loTSQ  watt*  in  the  eoppw  auU  ISO  In  tli«  Iron,  Iti  full  toad  etlici«U(-y  li 
rB5'5p»rwiil.  Rut  aupf>oae  it  b  put  lii  a  Itiiue  wirei  lur.  say.  17 
^m{)a.  tlie  full  load  is  ou  ouly  vorr  occaaioiially,  alKtut  ImU  llm  lnm|>a 
elag  \\ie  iiHiial  iiiutnium,  Tlie  pmpnrtioii  of  tlm  laiiijM  li>;hli-cl  ti> 
bote  witvd  voriu.  Some  autharitlM  tkko  it  tLat  the  avniaip'  a  ciptal 
[to  all  the  Ittn]inoi)  oDe  hour  a  day,  otl)«n  <ay  thrvo,  or  otcq  Hvv 
Amra  a  day.  If  the  fUU  load  ia  on  tvo  hoan  a  day,  and  the  trauN 
Fffannei  (tanila  idle,  mtntly  kooping  ita  iron  hot  all  th«  rott  ol  thin 
'Itiic,  iU  avonjte  afficimcy  ie  only  35  par  oral.  Many  will  at  onc« 
ay  that  tboloH  of  LM  wBlttina  l.OOO-wati  trannronneT  i*  atnnrd, 
,  that  iDodcru  tranaronnen  nork  at  aniii«tliiii);  liku  99  jwr  cont. 
bU  load  cfficdeuc^.  The  figana  KMcrally  |{>*''i'  ^y  luaken  am  so 
t^brionaly  irapoaubl*,  that  tne  U  ilrtveti  lu  oiiuvKiiU  that  thr  luxa  in 
is  not  measured. 
Aa  a  matter  of  fact,  the  nieaaureuieut  of  this  looi  is  no  easv  matter. 
leTore  hrttii^iUK  forwaM  a  MjMir  like  ihEs,  it  niisht  be  aaul  tliat  1 
vclit  to  pniiince  a  namliw  ur  accurate  dabi,  Kiriii^  thu  lusa  at  variout 
nquotionii,  at  varioui  frequtucMS.  UnfoTtuuately,  [  CAiiiiot  do  no 
|Ve  iDiut,  IlKnTfort,  rest  oontenl  with  Prof.  Eoius'*  detomii nation  ol 
"be  i^urve  of  a  liaglfl  i|)«cimeti  o)  Iron  niagiutiaeii  very  a)ow!y.  N<i 
rdouki  it  is  iiitrreotty  aouunte^  but  iru  want  a  ptA  away  •nuw* 
Iskpu  with  iliirervntaanipleaorooinneivlal  iTan,.aud  inrliaiMdillerrut 
frwiionriM, 

ft  i*  coniDionly  aaaumcd  that  ■  low  iailuetton  thmild  he  oeeJ  la 
tian»foiiuT[ii.  booauM  tlk«  be»t  lost  f«r  c.?.  of  iron  pvr  oyole  ie  then 
loax  ;  but  it  IB  forKOtteu  that  more  iron  is  then  uiwdetl.  Tha  voluniu 
of  iron  neekled  doeti  not  tary  iaversnly  as  the  indaottnn,  it  inoreasM 

Sniokor,  as  the  Iron  is  bent  rounil  Iho  wtra  coila.  The  caliper  ooils 
BVe  also  III  (iirTOund  wore  iron  if  its  seetion  i«  iiiaraaaeJ,  and  this 
ciiioits  moTT  low  oTcr  reaistauM.  On  tho  otliR  lu>ud,  tlie  loat  \»r  c.c. 
of  iron  iiieiiuuion  itioni  iiuti^kly  thaii  tho  iuduuLion,  liut  not  much 
inoro  ijuickly,  su  tliat  it  uiay  oltou  be  advisabtu  to  usa  a  hi^h 
induetioa 

Beiore  ^ng  larther,  it  will  lie  well  to  explatii  eoue  of  the  tenos 
used  in  this  pap«r.  Tho  Mirian'  root  of  Lheiiieau  *i|ua:e  of  tlie  K.M..F. 
ii  called  the  vinaal  E.M.r.^  mi  that  an  olnctro meter  or  Doii-iiidnctir* 
voltmetrr  m«aaarta  the  virtual  V,.  M ,  K.  The  square  root  of  tlic  mnaii 
Bi|uar«  of  th«  L-itiTout,  or  iho  curtont  wi  niMaurod  hv  a  dyaamontctcr, 
is  calh'd  lti«  virtual  I'urrtiit.  ThiDt  the  [irviltiot  of  tlic  virttiiU  K.M.F. 
asd  virtual  ciirnenl  on  a  non-indiiclivo  mtislance  givo  Iho  real  iHi\*or, 
tlidHOoti.  Kuii^hly  si>t<isking,  thi>  virtual  currant  ami  K.M.l'.  Jiiay 
l>o  taken  ai  10  {wri^uiit.  i^neatiT  than  tha  mean  G.M.F.  ^imlUrlv,  the 
vtctaal  isiitiirtiai)  is  luMstirod  by  [hv  virtual  H.M.F.  il  prwlncc^. 
Tlie  mean  iiiiliictiuii  imil  xwret  bo  conaidei-ol,  an  the  <in?stio»  ul 
heatinK  dvi><:iiiti  uu  the  maKininiii  iiidiiulioii,  T li«  virtual  Jaiiictiuti 
is  thus  a  iKSxiuiitiu  of  about  10  |wroent.  low  than  wonl^l  l>u  iieoeH 
«aty  to  give  thr  ^ar^MpoIllliU(■  <ti«ui  K.M.H*.  Th«  maximmn  in- 
ductioli  apiu  dnju-ndi  im  1h«  itiaxiuiuiii  rxcitaliuii,  atiil  not  ou  thu- 
uiean  excitation.     Totjota  niaxitimni  iiiductiuu  of  1  ueeila  a  inaxi' 

uitiiii  current  of  1 1  It  tieuds  a  iiuau  carrot  of  about  —  or  -64,  or  a 
vlrtaal  currant  of  about  ——  orabont*?.    Kut  a  maximum  Indac- 

/a 

tion  of  1  ia  c<jnal  to  a  virtual  Induutioii  of  about  LI.  so  that  a  virtual 
iadnction  of  1  aeeiLi  a  virtual  <icitiuK  ourreut  of  about  'tA.  k* 
an  oaainpio,  auppoee  a  lonj;  oore  of  ana  oenttmem  tffoas-ecction 
voiind  mth  wire,  and  suppose  with  a  direct  current  one  amDerc 
per  Renitaiatrs  |>rcclucod  an  induction  of  10.000.  If  the  dvec- 
(ion  of  marnslisalion  alternated  irarfpc'tty  unifurmly  at  a  fre- 
quency ol  2,500  per  second,  it  would  iiiduco  oiio  vtilL  [wr  turn  o( 
win  [ouud  it.  Iliit  ir  the  uiagnoli««ti»a  does  not  iucroan  aud 
decrease  perfwlly  uuif<>ituly,  thu  mean  E.U.K  will  ri^riuuu  one  volt 
^fW  turn,  Iiat  the  virtual  K.M.K,  trill  h«  ginatrr.  Tnkf  now  the  ease 
of  au  aJtwnatlag  mrrent,  and  ftnd  what  virtual  oxHlin);  current  wilt 
be  needed  to  induec  one  virtual  volt  ]wr  inni  st  a  frequuncy  of  2,500. 
The  rirtnal  indnotiou  needed  will  be  9,000.  Thif  wlU  Dcedamaxi- 
muni  caoitinic  current  of  %  oi  a  incan  currant  of  4  k  '64.  or  a  virtaal 
oirreol  of 'dx7i  or  of  "64.  If  llii!  dirwt  oxoitlug  snmntof  lloat 
onewalt  inaipvenlenKthar  wirv,theoorreapon<lingalt«niatIng  cDnrnt 
urill  lose  only  abent  *4,  or  lev  Inan  hall. 

In  tnakiua  colenlaliooa  to  And  Uiu  proporlioui  which  giiu  highest 
•ffidvDoy  it  If  clnr  that  the  inierlinke<l  cooba  iiiiist  be  aa  id  the  ngure, 
in  vbidi  the  aingle  link  may  ha  citliBr  tlis  copper  or  the  iiuu,     Il  the 

*  Paper  read  befOTodec^PU  Oof  the  Britisb  Awwiation  atNowtMtlr. 


c^roat-seoliiHiil  arva  ol  the  sinjtla  link  ii  erpial  to  Chat  of  th«  [sir,  Uw 
[lair  will  have  I««  voltimc.     If  the  waslg  of  power  feg(.ntliicociiKr>efa* 
of  iron  is  ftrealcr  then  that  of  the  copper,  tbc  wire  will  taka  tti*  form 
of  I  lie  pair  .-.f  linka,  and  tbo  single  litik  will  be  tho  oopi-er  wiiw.    Ta 
g(t  tho  hfrst  tosiill  the  ctoaO'Mictinn  of  th»  cofland  «ore  will  Im  mpy 
nr'srly,  but  not  quite,  tqnaro.      In  ih«  folbwing  calcuUilons  tbay 
lisvo  liemn  ounnii'd  to   F>«  equaro,  which  can  makn  no  pescBptflm 
difTcrcnc*  in  the  cfflaeucy,  and  mahus    Ilia  ealcnlations  eaater  by 
reinovli'X  two  variables.     Tlie  problem  now  proposed  is :  Oiven  tM 
Utviied  output  of  tbe  traastbrnier,  ti>  ileiij{ii  it  to  give  the  highiet 
•fliciviicy,     Call  tlie  side  of  the  section  of  the  Iron  oorc  iT.  anil  the 
siile  of  tlie  aej-tiou  of  thv  iwiiiwr  ooTC  :.     All  the  other  diransleni  Af 
the  traliarurnier  de[ieLid  on  .'  and  :.     We  now  have  to  find  the  ICMa  b 
Ibu  tranifurmrr  in  tarins  of  known  quantitien  auil  of  r  and  a,  nJ 
have  then  to  clioose  '  snil :  sn  as  tn  inakp  this  Iniis  as  suiall  as  pooBU*. 
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Kki.  1. 

The  wiMtr  ill  lliu  iron  onre  i»  ■■■jiial  t'>  thij  wartc  \<vr  ruV^e-  c»iitim«t« 
ot  iron  multiplied  )>y  th'i  vohinia  of  the  iron.  Call  thi«  low  ytt  eubu 
If  iitiinotre  at  the  fsductian  and  frapieucy  uniler  oooablantion,  L 
Then 

I'owor  spoilt  in  core  =  I  r'iHi  t  2  ,-)  =  4  ?  ^^  a  +  81**. 

Thr  lusa  in  a  cubic  cenlimetra  of  cop^r  varlea  as  the  sqasnef 
\\\f  cntTcui  dansity.  Tho  mo-it  coouoinioeJ  current  density  ougbl. 
prnpcrly  "fioakini;,  to  ho  ilcteiininod  hy  taking  the  cnrrentdewfcj 
as  a  valiablc  ;  but  it  is  gmprally  so  high  thet  tha  ooUswouUpi 
hot.  At  lir*t  flight  it  may  soom  strange  that  a  plta<e  ol  appanlM 
that  geti  hot  can  b«  nian>  efflcient  thui  one  that  kc«pa  oool :  Isl 
it  must  he  reniernbcml  Ihac  the  temntrature  depends  on  tU 
rucllicy  for  (tissi[iatin)c  the  beat,  and  a  large  traoslotmer  can  W 
iii'xe  beat  by  railiatian  and  oanreotlon  than  a  small  one,  and  0*s 
thus  korp  cool,  though  luie  vlB<^uL  ttmilarlr  a  dynamo  that  pO 
hot  ia  not  uecrsHarily  inel1i''lanl.  Heating  is  inatfntisaible  uq  tit 
iH^arr- of  durability  and  safety,  so  a  (.'umiDt  density  mntt  be  aaHMd 
thut  will  not  oaUM  eioassive  rise  of  temperature.  The  cnnvntdeeuliy 
i-iLii  fp'Ui-mlly  he  aeltleil  befomh«n<l,  as  thu  sIm  of  the  coils  will  U 
riMialily  known,  and  a  wfi-  dcniicy  can  bo  taken.  If  the  loss  pw 
cubic  centimetre  of  coppor,  with  a  curreu'  di<Dsity  of  one  uttytrt  pa 
«i|uarD  continietre,  i"  osIIimI  w,  the  loas  i>er  cubic  o*ntitnotr»  ot  wp^ 
\i  ]i  d',ii  Inring  <ho  ili'iinity  in  amperes  per  N(|iiar«  orn.  Astheoalptl 
i>  knonii,  and  l\»  current  dDiisity  is  asauaieO,  and  the  thick Wirf 
iT.KiiUtioii  ia  uUi>  known,  the  iito|iorliou  of  coppei  to  the  wbtk 
volume  of  tho  coil  ia  known.     Call  thie  t. 

Thcloesiutheuopiier  Islhent  i^^rf'C*!**:),  «o  the  toUl  le*  U 
the  transfiHuiet  is 

In  till*  eKprewdon  the  exira  loas  ol  jioivof  duo  to  the  maimotniiif 
L'lirreiit  in  the  primary  ooil  is  negiected.  as  it  Is  oiooedingly  lasiU. 
The  magnetlsiag  nirrent  is  ils«lf  small,  and  differs  in  phnse,  NWhbj; 
a  quartor  of  a  period.  Thus,  if  ilia  niagaetifiH  current  were  era  III 
|iei'  ccuL  of  (he  full  load  current,  the  full  loatfloai  Ja  ooppat  voaU 
only  bo  ttboul  I  \Kt  cent,  moic  than  here  allovred.  If  8«  is  the  tirtas! 
induction  in  the  core,  end  .t  tho  vibrations  per  toiwnd,  4  Be  avIO^/* 
ii  ibo  E-M.K.  per  turn  of  nrimarv  or  of  swjudary  wini.  Tha  l*»l 
K.M.I-'.  U  4  Ul.  ti  J^  X  10  ^  multi|iIiMl  by  the  uiunl>ei-  of  lun»  in  tin 
primary  or  Bivuii<l«ry  coil.  The  output  of  both  cnila,  or  twk«  At 
out[ml  of  the  tninsforiiior.  or  2  P  =  4  Ik  «  ^  »  10  '  multiplied  W 
tho  ampeni'turas  in  Iwth  coils.    Tim  ampere-tnnis  =  *rf  »*,  ee  Ihst 

ai'=  II.  If  y  10  »  X  i-ifjj'i*; 


thvfciforci, 


t  =  l  A^ 


2P ^ 

i»-'trf 


Call  the  coofficieut  K  then  :  =  -. 
Tho  total  loM  is  tlins 


So  that 


This  can  Im  «olvi»d  as  a  uubit-  wpiation  for  ea^^h  iransfurmK  wanlol,  ■ 
by  trial,  la  practical  work,  au  uxui  solution  of  siiuh  an  etiiulion  <• 
not  roquiruit,  as  any  itliiicnniims  that  cvdu  approxiuatety  It  ^ 
r«|uatioii  give  ecnMblv  tli»  saiiio  ellliHeiioy.  Thus  -i  <wi  l>«  made  * 
round  number  ol  millinirtnu,  or  of  eightna  of  an  inch.  lfaeea|M 
table  o(  transforinnre  is  w^oled  it  may  be  shorter  Co  make  a  lleiv 
ililTettnce  table  tncreauing  ■r',  tlm  i*roiut-«!Otiunsl  area  of  the  uore  h< 
Jiiiu|is  of.  ftsy.  iwosquarp  axiiiimotres.  Or  the  table  may  tie  catculalM 
dircLily  with  the  siil  of  a  uliilc  riilr.  In  practical  work  a  grrat  ilw 
of  liiuii  way  bu  voatoiL,  ii'it  ou  legitimate  calcnlatioos,  but  on  wert 
containing  olerioal  vrron,  and  on  trying  lo  find  out  tlie  mistakes  *t>> 
to  see  how  tliey  got  Uivrc  Aovoue  who  is  an  iasiMurata  workarmsj. 
therefore,  profor  to  maki>  a  tahfi*  In  »<iKh  a  way  that  if  tha  last  tn 
ia  right  sJI  tUu  rest  must  bu  right  loo. 

Acomplatesot  of  ulosed  uircult  tianafutmera  waa  dtslanetl  by  M 
lor  Mcsn*.  ftomtrtoD  and  Oi.,  the  waite  in  oopper  and  Tn  inn,  ssil 
ih*  vu^t  of  malflrlBl  and  the  oIKcioiiuiss  under  various  circa nwlmnp 
being  worked  out.     lu  this  case  the  l««e  in  irca  wne  aiMUHd  ■* 
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In  ftboot  liAir  fti  much  kg&in  m  in  this  pft]wr,  u  tliBt  •Hm«d  a 
fair  mu^  for  inactic*!  work,  th-jucli  it  inigbt  not  l^  M3iiiii«d 
for  arigniiMiiUlirii  pnr[yiMii.  Moct  uf  tliAni  wtTn  ■■Ali'itlattv'l  for  ■ 
(rvciaaDOf  of  onljr  3S  |wr  iwaoad  ;  u  1  laond  thfct  M  to  grait  urins 
in  tlie  muiuriotntK  of  t!i«  dyaanKi,  an  1  Ird  to  RTnall  extra  coft  and 
lOM  of  ufficfencT  in  tlic  tram  former*,  name  of  these  tabiM  may  be 
(horUy  dliciiaMd  boloro  koIqic  fnulir]'.  Tha  IndacU^u  U  t»l(uii  «t. 
14,000,  aoil  tbe  losa  u  UluD  al  14.600  «rt{H  perc.o,  por  o>-clo,  oi 
'034  jouliw  {vr  iMibic-  iiicli. 

Th*  taoItrH  ware  eaJauUtwl  with  the  ol)j«t  of  b«iag  iLiefuI.  »o  tha 
lUiBtiititfaa  are  ta  tuotiM ;  tn  m  nraiitiec  ouBalmjriiuulndiw,  Whan 
«•'■  Mia  olijMt  in  thti  aiJvaiitL-iDiirit  of  Hdtncw,  of  ecuraB  tin  rinoa  to 
emimetnui. 

In  Ublu  I.thr  tint  notiimn  eircx  tlin  mtniKir  nf  60  watt  UmpB. 
'Hi*  MCOD'l  and  thinJ  ftira  tho  diameter  or  «mo  of  wirr  in  inchva 
io  the  primuy  and  iwADiidaij'  coila.  Thu  <iagffar  mruitn  thitt  thf 
win  naqnare.  Th«  fmirth  and  liftli  giva  it-  an^  b,  whiah  arr  mcn> 
cocffiaint*  u  bcforo.  Tlic  onlumn  j^  givoR  tlie  side  of  the  core, 
anl  :  tht  aide  of  the  coil  in  incliM.  The  nsit  ccliimus  gfr*  the  lots 
of  pomrln  watls.  Th<^  cost  af  iiiaturJAl  in  the  laat  columns  in  in 
skOHngBi  taking  iron  at  3d.  and  cup|n>t  at  9J.  a  pound,  TuUv  I,  in 
caJonlatM  f«r  tnnsfonovr*  on  full  load  lliu  uliolo  S4  Iioum. 

It  mvnt  h»  boni«  in  mind  that  thMe  tables  do  not  f^ve  kIem  far 
a(^lna)  trans foniiora,  Itiit  aot  as  guidu  to  give  tho  iliitietmlotii  Lliat 
tbonlil  1n>  appro ai'hwl.  i'ot  imiaiiuo,  tlio  *i*m  of  wire*  jfivi-o  are  no 
particuUr  w:a-  KauKi^.  sud  iiu  iimui  ia  len  fur  i:Iim1u  or  forini^nt  for 
tli«  ooib.  Tlic  Hcuuudarj  wirts  woiiLd  not  fall  inlu  nliole  nunilicm  of 
1ar«rt, 

Talila  II,  is  calculated  far  lb  houn  a  dav.  Thai  in  to  aay,  the 
tnuudbnaar  U  oupiiaaud  lo  ]iav«  tbu  aeuomlary  oyi'n  a  ihtrO  of  thu 
time.  Tha  timaiirariiiun  liuve  Lliuu  lu  be  trimaaml,  hh  Ihu  liwi 
il  iroii  twcniim  mlalivcly  mom  imiHirUut.  It  vtili  Im  noticixE  that 
tlucfllicieiKiYbrKiD"  to  falfolT  and  thsiiricf  to  go  11)1.  If  (ran  tfonncn 
(ran  tabic  I,  wtrn  niicd  only  16  hour*  a  lUy,  thn  clHvienotct  would 
ba  lover  than  thoxo  in  tal>l<v  11.  IVIili^*  III.  ta  VI.  nnnd  iio 
tethar  exiilanation.  It  La  well  tn  point  nut  that  agmat  duAl  ileipomiH 
OitkBin/  tli«  UlTii>  is  nHthnattMl-  FiiH  lonintin  hi>iir  a  d\y  i^  not  the 
WMM  half  load  two  tiourH  a  d«v.  Ilnir  load  two  hours  a  d*y  would 
turaleM  coppornisto,  so  to  inaliu  tho  boat  transfonuar  tiie  co|i|>or 
irould  bo  lucroasud  and  llio  Iron  lensoiicd.  These  la«t  tiaDitfornicrti  arn 
Ksll^  abtiidliljot ;  tliv  &0  lifjIiC*  in  tn1>la  VI.  hu>  au  awrHif^a  atlluiviioy 
of  Aniy  60  {.nil  MQt.  *iid  cot>t«  iitiout  £30  for  iiiaturial  only.  T!ip 
K.U.f.  has  10  far  l)0«n  auimnod  to  depend  only  on  the  indnetion  in 
tktt  IrnD  core,  but  n-heD  [tie  cok  i^  lo  eiuall  and  the  oolln  are  to  large, 
thia  it  ao  loui^er  hvcd  a|i;ir«xttii&tely  true,  an  wiIL  be  ei{>lalued  UUc. 

Talil'  VII.  w  to  allow  what  may  ba  ([aiuuil  by  tn^tisfuriuiii);  froiu 
1,000  to  SO  volts,  iujttiwl  ol  from  2,000  to  100.  Tlxi  dilfuivuvv  w 
due  to  the  diftcrcuw  of  rwim  lokoii  up  hy  the-  iiistd-itiou.  The 
taUe  ii  mado  for  60  lif^lit  traiislornusn,  dcxi^'ni.l  for  tbe  variant 
tini«M  of  lull  loa<).  The  ("ilunin  of  umuiiMiduu  at  2,000  and  100 
ToHx  m  tor  trantroi-meni  diaiit(i«t  tor  time  volti.  not  Ibr  the  uiiiie 
tnMfoTTnera  merely  rem m ml.  ThDilitTFrcnco  wntild  he  j^renlnr  if  tha 
tamo  trannfomiur  were  Maeil  in  citch  ciuc.  It  wiiilmecnn  that  the 
etHcacnciiCi  and  coat*  arc  very  little  rodiK«d  by  naing  low  tenaioni ;  but 
aa  the  MFcantagn  fall  of  K.M-K.  on  the  lamp*  i*  inoreuoit  'by  niingchn 
■M«t  am oiant  traotf armor,  it  wuiiM  Im  Itrat  not  te  dvnign  the  loi>'- 
tMWion  trenfformur  with  •  view  tn  edioiionoy  only. 

Tkblo  VIII.  ihons  thcvtroctofiisiDgCraiifforiDcit  for  lime  loa<t.i  for 
which  they  are  uot  luteuilod.  It  in  cooitruotcd  for  Tarion»50-lixht 
Irmamrcrvitta,  Tlie  jMwrr  ^yieut  in  the  copper  reniaiua  the  •aoie  in 
wtoh  iiorixouLal  Hiio.  The  Ma^tn  in  tlii>  ii'on  Atiiin^  tli*  wh<^In  dity  J* 
CMMUitratMl  into  th«  hour*  of  ligluinf,',  t*  before.  Thnti  a  ftill  tinip 
fiO-Ujthl  tranafuniiftr  baa  an  elhcienoy  of  92  ]>er  c«nl.  on  full  tiino,  Inil 
only  M2  |iBr  cent,  with  full  load  au  hour  a  day.  The  60-litthtor, 
uprriallr  diiigiinl  Tor  mtu  liour  a  day,  huuiefSoIeiiov  uf  60' pvr  <x'nt., 
bnlata^  huiirsaday  it  uiily  riww  toSS'S^mrceuU  The  fall  ufB.M.F. 
411  the  Uln|>3  is  alao  quite  out  of  tUv  iiuuatiou. 
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VT«bla  IX  ihown  the  iwroentAgc  fall  of  eooondary  E. U.K.  at  hill 
load.  IIm  tablo,  liki-  thoM  bafore  it,  ia  fur  a  frequency  of  H,  The 
laat  too  columna  eh<iw  tho  advAiiUge  of  lining  SO  IT  nceoiid.  The 
loss  in  a60-Ii^1it«r  i(  2-76  in<U>ailof  3'42]>«Toent.  in  the  cawi  »f  2a 
boun,  and  IA  jicr  ci>n[.  iimtoad  of  lO'S  for  tho  ono-hoTiT  tniiiifonnor. 
Tha  l.OOO-tigbtvr  would  be  for  aub-itatioiM,  and  would  never  hirr  iu> 
nrttncr*  ou  and  tta  iiecundiiry  off',  ao  it  Ih  taken  for  d4  hovn  mily. 
TIm  Ikll  In  1-6  [ui'  cent,  al  S3,  and  1-15  al  80, 

It  u  iicu')li.vw  to  rvi'iack  thnt  when  llix  vkrialiuuof  Ivrmiiiitl  K.H.I'. 
la  groat,  it  i»  Torr  Tiindi  nior^'  iinjiirtaiit  thkn  the  effieiencv  i>f  Ihu 
trftiufonner  itself,  m^  it  Air<.'cl4  tht-  vtfuivuuy  ut  the  Uuipt,  <LDd  tliiH  'if 
the  whole  ityateiii. 


T^ble  X.  !■  fbr  three  tiaaarormera  for  a  fremienay  of  M.  The  1,000- 
lighter  hu  an  efficiency  of  97'S  iimtead  uf  96'75.  or  au  in<ir«aM  of  '46 
{>er  CflTit-     Ita  '-iwt  of  mataiiitl  in  £1S.  LOi  ,  inntoail  n{  CSO   lOe. 

Tbo  effieienor  or  the  full  time  SO  tighter  t»  93  ap;aln*t  92,  and  Ita 
ooAl  of  mat^rUl  U  £1.  I'M.  6d.,  Ax^inBt  £2.  JiK.  (h1.  Ibia  must,  ol 
count?,  not  be  confined  with  the  cmtoftlietrauifuriner,  wliitrh  incltidei 
luitiiy  ullier  ileuiH. 

Leaving  theae  tables,  u  the  induntion  tnitchc  bo  coniidereil  too  Itifh, 
and  u  th«  lo«t  might  alao  be  couideiod  «xce*aiTe,  we  may  tetom  to 
onr  c  11  nation : 

Tile  mare  usual  frnjucnry  of  80  i«r  a«>uond  will  be  takeiii  Tho 
currant  dcneity,  d,  will  be  taken  at  160  ainpen:*  per  inuare  am., 
wbicli  is  ■.boat  1,000  per  lufuare  inoh.  The  primary  will  bt  taken 
At  2,000  7olls  and  1  -S  ampcTM,  and  tha  ncondary  at  100  and  30. 
.MIoM-in^  for  ilouhin  roltnn  inctilatioii,  and  aMitming  the  awtional 
an=n  tranipieil  by  a  wire  to  bn  tho  MiiiBtR  ot  il«  ovorall  ditmotor, 
/■=-376. 

To  tind  !,  the  waatc  of  power  p«r  c.c.  of  iron  for  any  virtual  in* 
diictioD,  tucb  an  10.000,  'Wc  may  take  the  lose  per  cc,  from  I'rof. 
Ktring,  and  Tiinltiply  by  the  fr*>|iionc-y  ;  tliis  allowB  a  margin  for  Iho 
air  snaMV  aTnong  the  wir««  or  plat'U,  and  I'lmM  alinut  ri^ht  with 
mima  wniv.  It  u  not  llk''ly  that  llie  iron  used  In  eoramoreial  trans- 
foniierH  is  nearlj  ho  well  annealinl  an  Prol'.  Ewing*!)  i)ieoio]i!n,  and  It 
la  ^Duerally  Imndliil  a  koi>I  di.*at  in  ihii  woTkahops.  A  aniall  allow- 
ance liliourd  alnu  U  iii«du  f»i  Puixcault  vurrenta.  Soiuo  authorllles 
would  also  iuak«  an  additiou  for  vIhoous  hyelvrceix. 

The  qtecitlti  reMsraucoof  eopper  li  about  1'6  [Di>orohti<s.  All  tho 
eooKoivtila  In  the  equation  can  uuw  l>e  rviilaoed  by  numbers. 

In  the  lablei  already  Kivtfii  tha  iuduetiun  wu  alwayi  14.000  :  wo 
will  nuw  wutk  out  wittii^  cTainpl'i  with  low  and  ht|th  iiidu<:lioiiB  for 
varioUH  titiic  IihuIn,  bnl  always,  for  oaao  of  mminrijian,  for  SO  lani)>a, 
or  3,000  watts. 

Na.  1,  with  irirtusl  iiiiluotioti  of  7,000,  deiigue.1  for  full  load 
ulwnyv  on.  hoK  «ii  ullinency  of  95*2,  and  a  drop  of  K.M.F.  of  2'3. 


KlQ.    2. 


^^XZ 


J 


Fn<.  3. 

The  aam>»  tniu  former  tub  al  Itill  load  for  two  houm  adn,  or  at 
hub  load  for  &  hours  a  day,  has  an  oRicioDcy  «f  74 '7.     The  fljipire  in 

to  itcalo. 

No.  2,  with  iianiu  induction,  desiK'icd  for  two  hours  a  day,  has  81 '5 
vfHcioHcy,  anil  al  full  load  always  its  vlFiciuucy  gtHM  up  to  !>2.  [t« 
•lioii  itt  no  Lvra  than  7-3. 

No.  3,  with  virtuil  inJuotiou  of  10,600,  deigned  for  .oonllnitniiB 
loud,  hill  96*1  cllieieucy,  and  at  two  honm  a  day,  72-& ;  drop  2-2. 


Fi.i.  4, 


r" 


X 


X 


re 


rir..  &. 

Six  4,  luime  iitiiiKJilun.  Je^if-iicd  lur  two  hoora  a  day,  hais  61 
^fllcioncy,  and  91*5  uti-ltr  i-onltiiuoni  load,  the  drop  bein^  8.  No. 
6.  with  iiiditclinii  of  ld,000,  has  rllid^-ncica  uf  94'6  and  71'2,  anil 
droi>  of  8' 3. 

Ko.  6,  witli  induction  of  14,000,  hoe  vlUdoDclto  ol  94-6  and  7l'2 
»nd  ilrop  of  2-3. 

No.  6,  with  nmo  iud-iftiun.  >ti<i.i^iied  hr  two  hoiin  a  day.  hia 
77  5,  and  90  |>er  cent,  on  i-ontiniioiin  full  koul.  ilrun  belnu  9'2. 

Time  rxanlpl^ii  Mbnw  that  a  Itiw  inductiuu  U  a  little  liettcr,  but  It 
can  tianlly  )>«y  for  the  cKlra  coat.  The  chief  ■•I'lut  is  that  ibu  iMet 
full  load  trknilomicr  ia  t»ad  for  ohort  loodv,  toil  s  short  lusd  iianv- 
funiini',  tltnti^  inoro  ctTicicnt  atdiort  loads.  an<l  'ini  >iai>h  inferloT 
undnr  Mnttnuoiu  full  load,  b  a  hajwlbutly  bwl  ret{tiUtor.  bmtdo* 
hiiinft  too  ev-jiaiisivu  in  eaii[ier. 

.^iipixHir,  iiiittuil  itf  >  rluaul  iron  dn-ult,  wd  mo  a  traiisforiaei  uf 
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tl»  £ukink«TlI  Mil  tvpc.  Th«  inn  will  U  lew.  but  ttio  nuAavtiau^ 
ourrvnl  will  bo  oonnJaMbk,  ««p*eU]ty  in  •hiaU  «laa.  T*)  r«uti««  thu 
dlHIf^iltj.  I  <'An;f  tli*Mu]«arcli*  wir*  uTMaut  |u(t  the  cheelcn  or  the 
coila,  tnd  Lh«i  iprMil  tlu>  wiru  out  into  ■  tort  of  tlibtle  haaJ  or 
bailKehaK.  Thp  nug^Mtulag  otunot  oumot  «tmi  then  \m  loft 
ont  ot  Konint.  u  It  mar  ba  ntj  oonidmrnbloL  T1i«  niAgnetiiintE 
■npnv-tsnu  depeail  on  tho  Jini«naiona  oT  ttic  tmurormor,  uii  Ihr 
«wuHioiimiNt<l«»iiity  or  tho  priaoiy  •l<>]ioiiil  {artly  on  tho  niag- 
netialM  Dunnt,  aoil  Umm  •joantitim  m*  inrolvMl  in  iia<>li  •  way  thai 
m  «doiiUdoa  to  find  the  bnrt  form  for  a  ^vbh  mu  ^vfb  thm  roni  • 
plM  aod  iiniDBiianMble  dmiUtuMiM  w|uatlont.  tt  u  much  i)alicker 
to  tliul  Um  beat  fbriD  liy  trial,  all«rinu  one  ilitiieuMon  at  a  lita«,  at 
nilrpcixlFnt  rariaMc  liil  a  iiocnI  ratniU  is  olituiied. 

Km.  6. 


j 1 

1 

Tvi.  7. 

To  get  the  maRiiolisliiiE  cnrrant,  or  the  |)rimar]r  current  ai  no  load, 
the  biMhy  nul  la  lakuo  as  liaviitg  a  ItMniipbcrioal  siirbou,  aiiJ  llio 
direction  oE  llir  la<ti>utioii  in  tlt«  air  Id  Ukon  an  ra.lui].  wlu-mt  it 
rtaltv  ritrvM  roimil  on  all  sLlat  to  tlie  atlier  li«iiti>ij>]ierioa]  tiiiriLcti. 
Thi>'ii.aj(iietiaingeam»tbthiu  nry  HigMy  or^r  «stliuat«U.  The 
printary  onrrent  b  takan  as  tlie  root  or  the  min  of  the  aiiaane  or  the 
uainiMiidDg  uiil  Ui*  niafu  rumnt.  Oallinv  Cbe  diauieter  or  ths  ooi*  re, 
tlie  lenxUi  »f  the  coil  aiLd  scnifht  part  of  tlw  oora  I.  tlie  thickntaa  of 
niailinK  :.  aittl  tha  tadiuH  01  lliu  heinlKjilian)  i/i  tbc  niafcn'^liiiiiK 
»nipcr«-tunii  p*>r  cm.  •>f  iiou,  A,  tli«  loUl  oxcitation  un^lni  ia 

/  y      '6  r  jr 
Um  Unit  luni)  may  im  iit>)cl(Ctal. 

Aa  naitiple,  K«.  7.  wo  may  lelce  a  mnUiim  luiluctlun  of  lO.bOO, 
and  talrawaafi'S,  f  m£5,  and  ya*  8.  At  full  lu*il.  for  wliinti  tliiH 
b  dcaiguod,  tli«  olDcMncy  i*  96-2;  at  2  li'>un>  it  Ih  77'S,  eu^l  llic 
dMp  b  S-16.  In  MlimaHng  thv  «<liptunoy  ftt  2  lioan  a  day,  allow  - 
aera  b  mada  for  tlM  lam  in  th«  |irliiiary  wlioti  The  aKoodary  In  oi>oii. 
Tin*  if  amalt  in  |)onrar,  but  it  b  ol  coiuldcnMe  Importanco  a«  U  in 
alwaya  on. 

flu.  a. 


I 


So.  8  ia  tiir  alHtrt  \v^k  Tho  (.vrc  i>  4  cm.  tliaiuotcr,  anl  tbc  unda 
lOem  ntiliii*.  lU  2  lioont' uRicicBcv  i*iIfr-(,  auJ  at  ooBtinoouH  fiill 
Inad  it  in  06.  Ttie  I'rimarf  eiimnt  <l«ii*ity  it  )i«r«  taken  Ivw  to  ktvf> 
itovn  the  loB  dne  to  tbn  no  lowl  ina|{D«ti*uig  ciintnL 

TVbfe  Xt.  atiowv  thaw rcuiltn  lor  MHjr  coBpwlMW.  It  will  b«  loou 
tl«t  Um  Uat  auiniila  liaa  at  Aill  load  almoit  aa  liifih  an  tinclMioy  a* 
1  or  3^  whkb  wurq  apacially  diaiiianl  for  foil  loads.  At  iw»  limmi  it 
b  «wjr  nuch  MMior ;  but  il>  <lrep  b  rathvr  M-riua>,  and  it  takei  a 
lotai  ooiiiwr.  No.  7,  mi  tlir  ullmr  1ua-I,  chmiKti  dwif^iiol  for  coU' 
ft«Bt  filll  Ml.  haa  Boarly  ac  liif[(i  K  U|;lit  lowl  cffi.i.u^y  axtlia  <lawd 
ctnult  lif  li^  load  trtBubinoun,  aud  hai  a  iniaU  drop,  aial  ho*  ImmI 
nifttarlal  of  any, 

Tlw  diwraHu  rIhw  iImi  Uh  nlmuA  ulroait  Iranaronnnv  daidAod 
lor  lighl  loa<b  an  aUBnUtiai  (hat  dohm  nmtld  ikiMk  of  niaklni;. 
It  miat  also  U  maiMhW^il  in  omncrtiMi  with  tlioin  tliat  tbn 
i—IUiiption  Uiai  llw  »uly  K.M.F.  liid*iiv.l  iu  th«  oulb  UiIim  i«  lUr 
on* indnutlait  I*  ubrluiitljr  UmiiO. 

WWnt  i1m  cu^Mwr  ouita  an  reUUruly  uuall,  U  ni*y  Iw  aouiuMl 
that  tiM  KILP.  iti  Mcli  ibprad*  «ily  oa  (In  iruU :  Imt 
in  all  tb«  oa«B  lilvra  alluwatwa  M«»t  in  anoUue  bo  made  lot  Hmm  of 
Iwluvdoa  «hhU  .lo  lot  |«M  llinifi«b  Uw  jrM,  prodac*!  Iiy  «ek  ooQ. 
CnmHuiy.  it  wouUI  U  baat  lo  mU  On  prUMUy  a«.l  Mmwiaiy  wlm 
toitMlMf  :  bit  tlinre  an  nvat  jd^actieal  old«rtioiia  lo  tl>i>.  a»  tU  win* 
an  then  diOoult  to  Inulau  \tvjmiy,  aaT  Iba  Ba|Me{t.y  uf  lli>  Hum- 
Umm  m  a  wBdanau  may  Im  |tn>l  tmaatfii  to  InTuln  dau^r  tu  Hb. 


.^iE. 


Tadix  XI. 


No. 


8, 


7.000 


10,l»0 


U.0OO 


10,600 


pAwar. 

Ittefaiwy. 

Inn. 
80 

^- 

24lHMink 

Shcnn. 

HO 

tt 

■  -. 

74-7 

«5S 

tta 

816 

Zt 

ti 

02 

>■• 

88 

M-5 

W-1 

■  1* 

1091! 

>> 

■  ■■ 

72S 

477 

240 

61 

40 

II 

>l-ft 

... 

101 

«» 

»fS 

ISIS 

2^5 

... 

71-2 

nfio 

,,, 

77*6 

49 

II 

M 

„, 

44 'S 

74 

M« 

... 

584 

842 

-t  I 

77« 

no 

12711 

'-< 

sen 

23 

IM-S 

>S 

... 

2*8 

fa 

■I 

2'2 

»■• 
2"^ 

tt 

2'1 

•I 
2*U 

4%» 


Ptoliably  tranaronnera  for  very  ahort  loada  ooald  b»  nada  verr 
inuoh  better  than  Noa.  2,  4,  or  6.  wltliout  any  iron.  In  LBBB^ 
•eeins  in  an  tlocuiol  Icitbaok  tlial  an  itim  oor«  merdy  nwooB* 
mtad  the  Uoea  of  induction  vithoat  iitcn— iag  thair  nutabar,  ami 
knowinK  no  bottei  m>-Mir.  I  argmd  that  aa  than  waa  )«•■  of  powvr  in 
maftnetiring  tbe  irott.  a  Iraiulbruier  witli  th«  wir«a  naixed  woold  do 
withont  inoi.  I  tnulp  oiw  with  a  notiituuUUir  ilri*ea  by  a  laoCar  bv 
direot  ciirrcnta.  It  lightnl  [lart  of  a  Hvtu  iiailmn,  Ixit  pre  a  mf 
mnall  nntput,  and  the  (wmntntator  qiarko].  I  alao  irini  an  altaroa^off 
cTiiront  :  but,  as  a  niattor  of  fnrt,  the  tranifonoer  wan  rety  h»Ur 
dcslgntd.  Kleten.  Gaiiloni  and  Oihba  mir«  nally  Urrt  with  ntitad 
wir**,  wliiu'li  is  out  >  |K>ii>I  ijI  110  iinnorUnco,  eran  with  oored  Inun- 
ronu«r«.  1  look  Mit  •  iiaUnt  in  1884,  wbaa  the  feta  wwra  rvilncwd 
but  it  b  not  oven  wurln  tlie  rwlnoud  ood  It  u  laarelj  a  matter  ol 
llieoretbal  iulimst  tliat  witli  'nixeil  wln»  and  a  krtah  uiwndltura  on 
c«p|wr.  au  tfflii'ieul  diurt  load  trauilurtiirr  udKlit  be  taad».  In  tfaa 
tranaroniii-rt  w<-  bavi-  diminat'd  thu  eaila  must  bo  saparaUd.  aad  iba 
■■riuiaiY  ha>  to  bu  j^vcd  fewtr  liinu,  aud  the  ecooBdwj  more^  to  |i*B 
tli«  right  oulpnt. 

TIm  low  by  Fonoanli  currenta  baa  not  baMi  taken  bibi  aeoooat  ia 
tlib  |«i)ar,  aa  U  can  In  ndsoed  to  aay  darfiad  oKtMt  bj  laadBaalmg 
or  njiuui  fine  win ;  but  tbe  [ilataa  nnat  ba  mj  tblii  u>  iwlce  it  nalty 
nsslijcibU. 

Taxcapiect  of  win  t  am.  long,  of  tadiwr,  The  rirtoal  B.1LF. 
on  any  olcmctitary  layer  w  1  B*  H  *  i»,  and  tke  nnataiiee  af  aaeli 

a  layi-r  ib     '/     .  wbore  it  In  tiie  tqiedAe raablaua  of  ir^nn  baa 


My  to  iui<luoiaa>    Tlii*  niVM  the  |iow«r 


8  Be'  10-"  ■'  T  >* 
K 


IB     tlw 


litlb  [deoe  ol  wtn.    Hicfo  an 
Be*  10-"  tfwi' 


per  ac. 


2K 


J^  piem  pet  oe.,    ao   the  watte 
Ttt    ndnco   ibe    Poocauh    oumBi 


hnatinu  tooiio  littlmf  tlie  bye torub  heatiBgat  aa  indootian  of  ICkOOO 
with  ao  pcrioda  per  eenmd  needa  wire  tt  oai.  in  dtamrtar.  whiefc  b 
brtween  Noa.  M  and  85  B.W.a. 

The  Feowult  heating  Iu  pvachinjca  of  nbiet  inn  cauaet  ipaaanlly 
bo  odQulated,  btit  is  orar  mou^  Tot  out  |wtiiq«*  If  we  take  <tmlBr 
|>un('Litij^  like  dvnanio -liausof  alMUt  the  uiih)  <twi.  )'or  laataBoe. 
inatead  M  puucliEas*  to  wdt  No.  1,  wr  («n  take  waiben  vt  10  ami 
flOein.,  Intctual  au>l  citernti  dlauieli.'n.  Tba  poww  loat  )b  a  di«  by 
Ponoault  cumata  it 


■=  (7^ "'' 


10-«  «'t>rrM<lf 


oc 


e 


B.MO  >*  •■  !■  V«r  M. 


To  Kive  a  fowoanlt  ounont   luak  oi|ilal  to  oMe-liftJi  of  the  I 

laa,  with  an  indwlMii  1^  10,000  and  a  franiwDc*  of  80^  aa 

Iron  -051  ORi.,  or  jiut   urcr  No.  30   It.W.O.      Of  oewne  tban  mm 

dndlar  iwan  In  Imi.oara')  dynanion.     Fw  Uie  tlilukn— ai  of  ttw  fa 

uouiiBOii  WBi,  the  tablea  I,  tu  K.  an  iwobably  not  lar  BHiia 

Iu  conduffiioB,  It  wouU  woin  that  IVocn  tkt  point  of  mw  of  tlw 
«>al  bill  't  tho  coalral  itatioii,  that  the  lyit^ni  ol  |i(ittiBa  traw 
(oriucr*  |icmianeBtly  on  in  hutiMU  b  bapclnily  Lad.  Hat  Ac  oeal 
lilll  b  nut  ovufyihlDjg.  The  ouat  <■(  olacSnottl  ■■argy  dooa  Bat  nfj  aa 
llie  omI  laimnl.  The  liouw  Usnafomier  ■ynam  Imo  alao  the  db- 
wlraulai^of  rariatioaeof  aaoeMlary  B.kl.P, 

AmuuiUix  iLe  |iriTalo  touubtnier  ayatoia  to  be  uesMMty.  tlw 
o|vB  cirant  Inoaforaier,  of  the  kind  I  havo  now  Ibe  hiami  ef 
M|daiBiRK,  b  IwUk  f-e  Midi  <dMe  M  60  H^ta.  If  Utufn  tiiM  arw 
n««lad  the  hedgBkuift  kin>l  aaailv  dbtanoi  Ui>  oloaed  rirtHiit ;  fier  itk 
drawliack  ii  it*  larKr  inB)^tlMlis  eiinwit,  aad  the  etdutuai  b  haa 
iu  |«»|u(ii>'U  a*  tttc  trainfcnncr  b  lucraue>l.  tn  all  caaaa  a  Ibthb 
IrauUurnier  b  nun  elHrfBat  tban  a  uimU  mm  ;  IU  (anaBUKB  bw 
duHMMM  laaUr  than  tlta  dinfaaiim*  ttmoaaa,  bat  the 
InoreaM  ftry  idowly  Willi  lb«o«lput,Mi  that  It  UIcm  •  .  _ 
trMtafunuer  ludnd  toj^OB  elMeBeirarOB  per  eeiiL— naawly,  ai>o«L 
M.O00  watu. 

tr  Die  Usons  lur  lo*  tn  trun  bm  taken  an  vary  law,  aa  1 
labia,  the  annnKOl*  tn  bvuni  ol  tlib  form  of  o|HB  dinill  Ii 
en  Very  nuMsIi  itneiKtJwBMl.  The  leaa  In  Im  aIm  lUp^ab  aa  tta 
ftMiMb<7,  eu  the  huAer  the  fn-iBmoy  Ike  batlw  ttaae  tnailbnMn 
anuouBi|Nrbu«i.  It  buNHmu  to nate  that  tkb  affwaniaWaelap 
baekwatda  aaeorditt^  to  moat  peoNe**  tdawa,  ami  tbu  It  b  aba  a  etqi 


loiranb  tkit  origiBar  iiraelfcw  ol  the  immaen 
Mean.  GMlaiJaadGibU. 


■(  traadbnawwrli — 
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Tablb  1.-24  honn.    2,000  pariodi  p.m.  I=*8. 


iMinya. 

P.w. 

S.W. 

h. 

b. 

■c, 

s. 

PoiTBT. 

Efficicnoj. 

c.d. 

CmI. 

Iron, 

Copper, 

Iron. 

CopIKT. 

2 

•O08T 

-03ft 

-262 

e-7« 

1-32S 

102 

14-5 

e'75 

S4 

lOM 

1-26 

3 

S 

•001S8 

•0917 

■4 

3-M 

1-94 

2'li 

85 '9 

jB-7 

87-6 

„ 

2'56 

8-75 

10 

•019& 

•0S7& 

•5 

4-47 

1-95 

2-S 

39-7 

28 

89 

3-45 

9 '6 

xs 

■oaw 

•ISS 

•896 

9-2 

S-5 

S-S8 

100 

70 

90 

87 

24 

85 

■0306 

-IM 

■S38 

10-5 

2-75 

3-76 

1?4 

83 'S 

9a-s 

10-6 

2S 

fiO 

-04sr 

-Iftfi 

■875 

11 -fi 

3 

3-84 

1S4 

103 

92 

13 -4 

35 

70 

■0517 

•281 

•41 

13 

2 -Si 

4'OA 

1S8 

137 

92-8" 

16-4 

47 

100 

-0«2 

-24&I- 

■4« 

14-3 

s-s 

4-07 

225 

170 

94    ■ 

ia-6 

59 

160 

•078 

-m 

'H 

17'2 

s*& 

4 '43 

303 

a5o 

01-G 

?8'3 

sa 

sso 

■OJffS 

•sart 

■8 

20-4 

4-4 

4'3S 

42S 

3a£ 

95 

37 

lis 

4O0 

•12S5 

•4Bt 

■8S 

24-fi 

4-9 

4-78 

«4S 

400 

95-e 

58-5 

lU 

au 

■1ST 

■S24f 

'69 

sa-8 

E-S 

5 '5 

700 

660 

96 -B 

Gl 

827 

lOOO 

•195 

■7T*t 

-73 

37 

6-125 

6-07 

109C 

020 

98-76 

96 

31G 

a 

■oon 

a 

•OlM 

10 

•0179 

xs 

■0809 

as 

■OStt 

50 

•0437 

70 

•0817 

100 

-OOf 

■ 

•00946 

ft 

■016 

10 

•OSIS 

IS 

■OSM 

as 

•OSH 

BO 

•0476 

70 

■OH 

100 

•Off 

10 

•OStf 

aft 

•OMO 

aft 

•04U 

so 

■OfiOS 

70 

-0696 

100 

■071 

10 

■osu 

26 

-0S56 

ss 

•0426 

fiO 

•0503 

70 

■0696 

lOO 

■071 

Tablx  IL 

—18  houn.    2,000  p.p.m. 

•OSS 

■S6 

2-Sl 

I'S 

1-78 

19^7 

15-4 

77-6 

1600 

1*14 

■0663 

•88 

S-8 

1-67 

S-1 

34 

36-6 

81-25 

1800 

2 

■OS 

■48 

3-8 

1-77 

2'15 

46 

49 

86-4 

1J 

2-67 

-1S8 

-296 

9-2 

2-8 

4-08 

182 

84 

87-6 

1000 

77 

•104 

-S3S 

10-6 

2'66 

4-12 

168 

102 

feS^S 

9-8 

■196 

■876 

11 -s 

2-7 

4-27 

198 

133 

90 

11-6 

•281 

•41 

IS 

2-96 

4-4 

846 

188 

90-7 

it 

14-2 

■U6t 

-49 

14-3 

3-OG 

4-84 

286 

258 

92 

tt 

16-6 

Taslx  IIL — B  hoon.    3,000  p.p.nt. 


■0485 

-817 

S-72 

1 

872 

21  ■S 

17-8 

76-6 

860 

•68 

■087 

•484 

878 

1-866 

8-84 

56 

28-5 

78-4 

1-6 

■0946 

•6 

4-0 

1-48 

3-15 

82-6 

46-3 

82-4 

8-4 

■16 

■206 

10 

1-9 

6'17 

SIS 

108 

82-6 

6^2 

-177 

■35 

11-8 

2-2 

5-36 

800 

178 

86 

87 

•818 

■305 

12-2 

2^8 

5-8 

SSO 

170 

867 

9-6 

■s«»t 

■47 

18-6 

8-46 

6-6 

386 

880 

87-3 

112 

■aw 

'61 

15-2 

8-8 

5-4 

516 

246 

89 

16 

Tabu  17.-4  honn, 

2,000  p.p.tn. 

•I 

■66 

4-9 

1-86 

8-9 

163 

68 

78-86 

768 

2'8 

■169 

■83 

10 

1-6 

6^S6 

347 

160 

76 

6 

■189 

-36 

11-36 

17 

6-66 

416 

209 

78 

e 

-su 

■41 

12-76 

1-9 

6-7 

632 

260 

79^5 

77 

■864t 

•46 

14-4 

£■06 

7 

0SO 

813 

817 

9^2 

•81»t 

•6 

18-3 

2^92 

7^8 

720 

480 

83 

10-4 

Taslk  T.— 2  houn. 

8,000  p.p.m. 

-1 

-66 

4^9 

11 

4-46 

888 

95 

65 

760 

17 

■159 

■38 

10 

1-35 

7^4 

566 

850 

65 

4-1 

•189 

-30 

11-86 

1-48 

77 

705 

306 

67-6 

5-1 

•285 

■41 

12-76 

■    1-61 

7-95 

870 

390 

70-5 

6-1 

■864t 

-45 

14*4 

1-8 

8 

1100 

440 

73-2 

8 

-313t 

•6 

]«'3 

1-9 

8-6 

1310 

610 

76 

9-6 

8-3 
7^5 

14 

887 

35 

457 

62-6 

86 


8-4 

18-6 

23 

51 

83 

80 
109 
116 


41-6 
97-6 

128 

l&S 

190 

293 


58 
168 
186 
239 
269 
373 


Tablk  VL— Ihour.    8,000  p.p.m. 


10 

•0886 

■1 

•55 

4-9 

-91 

6-4 

370 

160 

53 

760 

1-35 

97-6 

as 

•0166 

■169 

-33 

10 

1-lS 

87 

930 

885 

53  ^8 

3-4 

235 

aft 

■0486 

■189 

■S6 

11-36 

1-25 

9-1 

1160 

600 

55^4 

4-26 

305 

SO 

-060S 

•325 

-41 

12-76 

1-375 

9-35 

1460 

587 

60 

5-3 

360 

70 

■0696 

■864f 

-46 

14^4 

1-40 

0^6S 

1760 

750 

62-6 

6-4 

460 

100 

■071 

■81»t 

-5 

16-3 

1-68 

10 

2162 

920 

66 

7^8 

560 

Table  VI!.— 50-lAmp  TVuuf.     1.000  uid  50  volti.     8,000  p.p.m. 

P.w. 

&tii. 

cd. 

Time. 

k. 

b. 

X. 

s. 

Power. 

Effi- 
ciency. 

Bfficieiicyat2,000 
to  100. 

Cost. 

Iron. 

Oo^^r. 

iTon. 

Copper. 

■on 

■S46t 

1000 

84 

■40 

10-1 

8-98 

3-46 

136 

92-6 

0-2 

117 

867 

rr 

16 

•49 

n 

2-67 

8-8 

176 

128 

90-6 

90 

10-2 

44 

■007 

■886-^ 

850 

8 

■61 

10-?5 

2-25 

4-76 

286 

202 

86 

857 

8-4 

100 

■071 

•88+ 

750 

4 

•63 

11 -a 

1-86 

6-05 

460 

240 

81 

79-5 

6-7 

146 

■071 

•818+ 

If 

2 

■53 

,, 

1-59 

7 

750 

535 

73 

70-6 

6-5 

213 

11 

tf 

n 

1 

•68 

ir 

1-36 

8-2 

1260 

535 

62-6 

60 

4-0 

326 

Table  Till, — 60-Lif;ht  TruuformetB  uider  vuioui  Tim«  Lotde.     2,000  p.p.m. 


Tbn*. 

Power. 

24 

16 

8 

4 

2 

1 

^IT- 

P.  Iron. 

Efficiency  . 

P.I. 

ElUcieiioy. 

P.I. 

Efficiency. 

P.I. 

Efficiency. 

P.I. 

EfBcienoy, 

P.  I. 

Efficiency. 

84 

154 

98 

230 

00 

460 

84  ^2 

920 

74-6 

1840 

60-8 

3880 

44-2 

U 

183 

133 

91-8 

198 

00-6 

396 

85 

792 

76-6 

1580 

637 

3168 

47-6 

8 

170 

110 

01-4 

165 

897 

330 

857 

680 

78-4 

1320 

68 

2840 

617 

4 

250 

89 

89-9 

133 

88  ■« 

^S6 

85-4 

532 

79-5 

1064 

69 

2128 

55-6 

8 

890 

78 

87-8 

108 

85-0 

217 

83-3 

435 

78-6 

870 

70-5 

1740 

58-5 

1 

687 

60 

82-3 

90-6 

81-6 

181 

79-8 

362 

78 

725 

69-6 

1450 

60 

Fable  X.- 

-6,000  p.p.m. 

laaps. 

P.w. 

S.  w. 

Hoars. 

k 

b 

■C. 

;. 

Power. 

Efficiency. 

Cost. 

lOOO 
60 
90 

-196 

•0437 

•0503 

■"*+ 

-196 

•225 

24 
1 

■73 
-375 

■41 

33 '4 
7-3 
8-1 

4 

i-oas 

-875 

5-86 
3-8 
9  25 

Iron. 

1000 

141 

1440 

Copper. 
690 
83 
420 

07  2 

93 

62 

Iron. 
35 
5 

2-e 

Copper, 
237 
28-5 
257 
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TO    CORRESPONDBHTfl. 

AU  JHffhiK  Heiftrfd.  SoTftaries  and  tfanoffn  of  Con^anifj 
arr  ittnifd  h  /umialt  netiu  of  SiJt^tinga,  /s««t  of  New 
BhnrrSf  InsUiOaHoiu,  Omimds,  tmd  any  informalion 
eeonuttd  with  EltcMed  Kngineermg,  utAuA  may  bt. 
inint^iny  to  <mr  rfadtrt.  Jntetitort  are  infomud  that 
my  ofcmnt  ttf  timr  iiuvii/iMU  i^haMitd  lo  ut  viH 
:  our  htfi  cnmu/flrnlton. 


JU  tamnuimtaiiow  ifdeaded  for  the  Jiditar  skauid  U  addfeisai 
C.  H.  \V.  BlQQS»  IS^lJiQ,  Saiitlmy  Gmi,  Fl^i  Stuet, 
London,  K.C.  AvonymonK  romvmnwatitms  mil  net  he 
notietd. 

TO    U)VBRTI8Eil8. 

AdtmiUmPia»  should  b«  addttMoi  to  the  yubliahtr,  ISSfl^, 
SnliAmy  Owrf,  Ftui  Strttt,  B.C.,  and  ihadd  reach  him 
not  later  than  lura  of  Thmday.  Speoiftl  Tertna  for 
a  wria  tan  be  amn^td  <»  app^ffufi^'rr 

IITUATI0H8  VACANT "  and  "WANT  PLACRt"  AdvcrtlM- 
ncDti  will  be  chitritcd  U  THREE  WORDS  for  OHB  PENMY, 
wlUi  a  mHIHDH  eharfe  of  81XPEH0B. 


TO    SUBSCRIBERS. 
"Tnjt  EucruiCAl.  Enuikimii"  tuu  bt  had,  by  OtAt,  /ran 
any  tftvaagerd  in  Town  or  Cvufdry^  and  at  fA«  varwu 
Ratiwajf  Statiom.   or  it  ean,  \f  prefened,  be  np^wd 
direct  fnm  the  OffitXt  oh  the  folluicitig  brtiu.- — 

1  nwaitlw 

UsiUil  Khwd«w Zb.    3.L 

Within  Ihe  PmuI  Union    4b.    40. 
Otiwf  Ilaou 4^  KW. 

(FM   Prcr,  Payablo  iii  Advaiiaa.] 

Cheqwx,  tout  Offiee  and  Po4al  Ordfr*  *ur  Stdtxriplunu 
and  AdrrrtteaneHts,  thouid  be  made  puyu&lt  to 
a  H.  W.  Bkmw,  JS9-J40,  Saliibitry  Cowl,  tle<t 
Strut,  London,  and  be  trotud  "  Utuon  Hank" 
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BOUND   V0LUIIB8. 
r«If.  I.,  II.,  awf  ///.,  new  Mrid,  i/"Thi  Kuhtmical  Ksoi- 
nia "  art  twtc  nadit,  mud  oim  Ik  htul  bmutd  in   AJim  dulA, 
fM  UUtrtdf  priet  Si.  Sd.    gHbimh4n  ea»  iUw  Ihmr  viph  vopiw 
bound  fartt.  6d.,  or  covpn /or  6tiutiiw/ euti  b«  Maitud,  priett*. 


IHPOBTANT  NOTICE. 

Wii  awy  owifimaKy/ufi't*"  ll>*  l<vf  ■/  »m(  Jini-nVit»  cWfnn- 
ponrt^  t^telatljf  mAmi  rA<y  fuitj  ,•«!  «  ■rrrtcwiMe  teay.  Jhty 
«rT  «of  /HirJiintnf  in  (Militit)  iArir  frintd*  la  dn  M  Ikry  mu  far  Utr 
it^ntr  ,tf  U,*  f—f>ff.  nV  •taA  '<*it  fiwmit  tu  rttntwher  IM,  So 
pmptr  thai  iiv  liu'U>  rrrr  n/tuu  ifMutri/>rr>  vr  Atlrr^iitn*.  A'«r 
ifa  w«:  iH  fati,  IM  ianfr  lArat.  Arli>rii><r  thmi  U«y  H*irj  ywl  f<^ 
nl  fit  far  ihaiT  M(n»ry, 
.•^t'mrf  fujfu'^v  nffAffni/w,  rrill  fit  am;  ^  rrfwrjf. 


BRADFORD. 

Bradford,  Yorks.     Such  will  in  tlie  future  bo  th^ 
answer    to    the  question    as    to    what    municipal 
aiithonty  Brst  carried  out,  under  its  own  aua{iic«s^ 
a  schcmo  of  electrical  distribution  from  a  centraK 
station.     To-day,  Friday,  Sept.  20.  in  the  year  o^ 
f^racc  1889,  Bradford  inaugurates  the  new  schema 
with  a  public  opening  ceremony,  which  will  direcb- 
the  attention  of  all  its  citizens  to  the  good  wortc 
oonnnciicinK  in  their  midst.     TriaJ  runs   baTO,  of~ 
course,  been  mode  for  some  time  past  with  aucceaa, 
but   now  commences  the   permanent  lighting,  the 
success  of  which  will  be  watched  with  great  interest. 
Before  deeciibing  what  apparatus  or  Eystem  is  used 
we  may  say  that  electricity.  60  £u  as  ligfatiD£  is 
concerned,  has  here  to  compete  agiuust  gas  with  the 
latter  almost    at   its  lowest  rate,  thus  the   direot 
comparison   is  very  disadvaiitageouK    to  the    new 
illmainant.       When     the     municipal     authorities 
decided   to  venture  upon    this   work,  they  placed 
Bkll    the    arraugemeuts   in    the    hands    of    Mr.   J. 
Shoolbred.  of  Westminster,  an  engineer  who    has 
paid  considerable  attention  to  electric  hghting  mat- 
ters since  the  apparatus  in  connectiou   therewith 
became  practical.     Afler  a  careful  attention  to  tho 
peculiarities  of  the  situation,  and  the  immediate  re- 
(guirt^nicntR  lively  to  cdbuu.  it  was  decided,  in  the 
first  place,  (o  adopt  the  direct-current  low^presBon 
system  ati   meeting  these  requirements.     The  fiiat 
demand  for   the  light  will,  it  is  expected,  bo  from 
a  comparativuly  nc^ar  artui  aroiuid  the  station,  though 
later  on  it  is  expected  that  a  more  distant  arc*  will 
have  lo  be  HuppUod,  with  a  z<nui  of  loss  demaiwl 
betwufu  tht;  two  arcat>. 

The  Corporation  had  a  piece  uf  apaie  ground  uoar 
the  Midland  Hailway  Station,  and  upon  a  portion  a{ 
this  a  convenient  am)  substantial  central  station  has 
been  erected,  the  greater  part  uf  solid  coustmotiou, 
the  remaining  part  ooriHiating  of  temporary  aitaoh* 
inunts,  to  be  removed  when  the  time  for  extauion 
arrives.  So  far  m  we  can  gather,  the  whole  of  the 
present  scheme  has  been  nrnuiged  lo  permit  of  aojr 
required  extension  with  the  Inut  poasihlc  iooou- 
veuieuce.  The  ground  plan  of  the  building  may  bo 
roughly  dc»cril)eil  as  ii  parallel ugram.  dividud  into 
four  pu^t^,  the  chimnvy .shaft  Uting  at  ths  tntarseo- 
lion  of  the  diagonals.  The  plant,  ui.  erected, cooaisU 
of  a  battery  of  three  [jancaKhire  boilera,  by  Holds- 
worth  and  Sous,  of  Briulford,  generatini*  Fiteftm  for 
three  unguicH,  two  by  Willaiift  and  liohinsMl.  of 
Thauiee  Dittou.  each  giving  itominally  150  h.p.,  and 
one  by  Manfaalls.  of  Gainsborough,  uf  'iUU  h.p.  Each 
engine  is  geared  direct  to  a  HioiiMin  Oi>anit  dyouDo. 
which  give  a  iigrniHl  pnMBOio,  ttnder  nomid  ooa- 
dittoos,  of  JAO  volta.  \\1iat  may  bo  tormod  the 
doloctivu  arnuigenicntH  are  well  carried  oai,  tbo 
uutcrs  showing  at  a  >>lauc4-'  the  conditiou  of  any 
coil  or  uiain  circuit.    The  dynamos  ran  aiu^y  or  in 


I 


I 
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pai'allel,  &ui  the  four  mains  are  so  laid  as  to  permit 
the  ase  of  any  one  for  charfpng  purposes  if  required  ; 
as  if  success  attends,  and  attend  it  iiiuat,  these 
efforts,  the  uiore  dislibiit  area  will  ultimately  he 
supplied  hy  the  battery-trauafonuer  system. 

Besides  the  dyiiamoK,  MeKsrs.  Siemens  have 
supplied  the  measuring  apparatus,  the  switchboards, 
the  leads,  and  the  cables.  The  lattet  are  made  to  a 
Bpecification .  and  partake  somewhat  of  the  charftcter 
of  what  telegraph  men  call  shore  end  cables.  The 
copper  conductor  h  protected  by  insolatiou  by 
armour,  lead  sheathing,  metal  tape,  etc.,  and  it 
seems  difticult  to  imagine  how  under  ordioftry 
circumstances  it  should  suffer  electrically  or  physi- 
cally. Its  electrical  condition  will  be  better  under- 
stood if  we  mention  that  the  nine  miles  of  wire  now 
tie  situ  give  an  insulation  resistance  of  72  megohms, 
Messrs.  Sicmens's  portieii  of  the  work  has  been  cirried 
out  under  the  supervision  of  Mr.  Jiingston.  The 
supply  is  by  meter  at  the  very  low  rate  of  five 
shillings  per  unit.  The  meters  under  test  are  thoa« 
of  Aron,  Chamberlain  and  Hookham,  and  Kdison. 
but  the  two  former  seem  to  find  more  favour  than 
the  latter. 

Such  then,  briefly,  is  the  Gri>t  central  station 
under  municipal  authority  in  the  country.  And 
though,  no  doubt,  critics  will  Ije  found  to  disagrei; 
with  UuB  and  that  detail,  some  preferring  alteniatt^ 
current  and  transformers  to  direct  currents  and 
battery  transformers,  some  bolting  to  direct  goar- 
ing,  some  locomotive  tyiw  to  Lancashire  type 
boilers,  some  less  cureftdly  insulated  mains  or  insu- 
lated in  other  fashions,  on  the  whole  the  schemi' 
has  been  well  and  carefully  considered,  &nd  the  con- 
clusions arrived  at  only  arrived  at  after  a  thorough 
«xamiQatiou  of  all  the  conditions  that  bold  at  Hrtul- 
ford. 

We  are  exceedingly  interested  in  this  central 
station,  which,  although  a  small  one,  will  go  a  long 
way  to  solve  certain  questious  which  are  otherwise 
Tery  difficult  of  solution.  Here  we  shall  get  a 
balance-sheet  that  will  give  infonuation,  wc  shall 
know  exactly  what  the  capital  charge  is,  and  what 
is  the  cost  of  production  and  mainteiiaucc.  The 
balance-sheets  of  private  companies  tell  a  tale 
certainly,  but  the  talc  can  only  be  understood  by 
Supplementary  information,  which  is  never  forth- 
cMniug.  These  public  conipanie»  are  80  mixed  up 
Block  Kxchangc  transactions,  payments  for 
,  for  promutiun,  etc.,  that  it  is  diHicult  to  get 
at  bare  facts  of  cost  and  production. 

Another  question  to  be  solved  is  the  matmer  in 
which  the  rat»rprtyers  will  support  their  own  factory. 
Users  may  have  no  vety  pnrtial  feelings  towards  an 
exploiting  eompany.  but  here  their  support,  or 
Uck  of  support,  means  the  success  or  failure  of  their 
armi  concern,  and  wc  should  imagine  that  the  man 
who  is  ou  the  verge  ot giving  the  light  a  trial  will 


far  more  readily  decide  iu  favour  of  the  municipal 
works  than  tho  company'."*. 

We  see,  too,  here  for  the  first  time  a  great  oppor- 
tunity for  power  distribution.  The  makers  of 
motors  should  make  Bradford  a  hunting  ground. 
Every  user  of  power  should  have  the  advantages  of 
ruoU)r  work  put  before  hiiu.  It  is  certain  that  the 
Electric*!  Committee  of  the  Corporation  would  give 
all  the  aid  it  could  to  the  development  of  this  part 
of  the  husinch-s,  and  with  a  <lirect-curreut  supply, 
over  a  limited  area,  the  conditions  ought  to  be 
favourable. 


THE  BROOKS  SYSTEM  OF  UNDERGROUND  CABLES. 


"  We've  got  the  Bhi(»,  we've  got  the  moit,  wt'vc  got  the 
money  tan,"  mna  the  woiild-lie  patriots,  and  when  any 
section  of  n  class  hav«  {;ot  all  they  want  they  are  happy. 
Whitt  i'(il  wo  roqiiire  t«  maku  electric  Itghtin;;  u  tho'rough 
siiccesB?  We  have  j»ot  the  engine*,  we  have  got  the 
dynamoH,  we  have  ^nl  the  money,  wc  hav«  mt,  the  men, 
wu  iirv  looking  fur  the  systuin  of  u ndor)<ruuiid  mains.  Not 
thiit  w«  are  without  syjlvniH,  very  •^aotl  Hyetums.  muny  of 
them,  iinti  eerving  their  pui'ixwe  iwiniiraWy,  But  wo  want 
a  ityHtom  that  ia  oniinoitlly  itimple  iti  iVs  debiiK  absolutely 
safi:  in  itoi  iiutiilmion,  uu^ty  to  Uy  in  tlio  ground,  and  as 
cheap  ;iK  uverheiwl  wiies,  Cmi  we  get  it,  for  if  bo  eucuesa 
■»  oiira,  itnd  the  t^M  companies  must  «hake  atill  harder  in 
thuir  ahoen.  Ciin  wo  get  it?  Well,  we  don't  know;  but 
thiriLti  look  proiuisinu. 

Mr.  Uiivid  Brooics,  uf  Cierraantowri,  Philu'lclphia,  a. 
veteran  piuncur  in  clootricul  matters,  was  for  a  loni;  time 
tniiiMginu  ilirectoi-  uf  the  tulegivplu  in  Philiulelphia. 
KUctriuu  iiistilatiun  wus  his  Kpoeiul  study,  and  it  was  ho 
whu  first  inti'odiiced  in  ISG'i  jKtrafliti  wax  m  an  insulator 
f»r  wire-i  c;uTyin;^  electric  cun-entn,  He  that  as  it  may, 
Mr.  liruolfH  v-ah  the  tirst  to  itso  [Miafliii  oil  lU  an  insulator. 
The  Brooke  Hyhtom  of  Ii<jni'l  inifiiUtioit  wtm  tho  outcome  of 
hin  (»)ntiiine<I  exjiminientA,  and  lie  snld  his  American 
[Kitont'  ti)  th«  Wo»t*irn  f'tiiui  Telegi'aph  Coniimiiy  for 
)!)0,oOMi1oU.  ciuih  This  «yfi',«m  hiis  h««ti  triod  in  excep- 
tional I'Wus  for  both  tolcpaiih  hikI  tolo|>h<>nc  Urics,  with 
voiy  favonralilit  iiwuli;*.  'fKis  syswrn  hoiu  was  to  employ 
iii>ii  {ti|HiK,  in  whii:li  thv  liijuid  whk  kept  nniUr  proHsiire, 
with  11  «tand'|»i[K>  iv  koi.'i<  itj)  tlio  |»'CMni-e.  I'hic,  though 
giving  good  iiiHnUlion,  waH  o|ion  to  o)iJD>cliuns  on  account 
of  loiiking,  ant)  Mr.  BniohBi  haaliiially  perfecteil  his  nreaent 
syxtoni  in  which  thi^  »*a  <>f  iMiratlin  oil  i«  dJMardea  and  a 
vciy  lhii;k  hoavy  oil  is  iisixl.  Thi«  oil,  tho  romarkahlo 
iiiHuUliiig  |ii-o|iortieH  of  which  were  discovered  hy  Mr. 
ItniokH,  is  in  reality  ixhIii  nil,  ur  mthor  the  drogti  of  I'ottin 
oil  LifLur  the  finer  <|UiliLy  hiw  Iji-i-n  dnvcii  ur  distillod  off. 
It  is  known  as  "  Iiondim  oil,"  or  "kidney  oil";  and  is  a 
mure  lufiiBG  iised  in  making  cominou  ipialities  of  carl  grease. 
When  {>rui>arod  tor  oih;  on  cal^lmitisuf  acloiin  brown  colour 
of  tilt;  L-ontistuncyut  vcrythicklruiwlc.  Its  insulating  jiowcrs, 
as  will  bo  seen,  aro  i-normoLis,  and  its  fOBt  is  somewhere 
nWtnt  Id.  ])cr  gallon.  This  oil  ia  now  nsod  in  the  moiiu- 
fictnru  of  cahlen,  liiit  Mr.  Broukd's  perfoctetl  ny^teni  consists 
ill  {•niii<^  the  inmiUliun  in  a  8emi-li(|uid  slxtc,  in  ordinary 
iron  |)i|>e&,  with  4;o[>|>er  c^ibloti  cot'orol  with  the  comnionofit 
■ptility  of  L-ott«iii,  jute,  ov  hemji,  which,  when  Mturatcd  and 
boilixl  in  the  li<|iiid.  hvcuRie  hi;;hly  inMiliiieil.  In  this  way 
till)  uihlu  is  jir.urliL-ally  maiiufacturu.1  in  tliu  simplest 
manner  |Mwil)lo  Hjion  tiio  a}iot  whui'o  ii  is  to  be  laid. 

Mifnnjii  OK  LAVtNt;. 


H 
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Tho  BiXK>k«  liVitUiin,  thoroforc.  conRift«  of  tho  employ- 
muutuf  losiri  oil  in  iroiipi|K»aBunin»uluUonufoo|i{M:ruuuns, 
tho  ma  ns  h  itig  ki-pi  mechinically  :i|Mrt  from  each  other  or 
fivnt  tiiu  jiine  hy  a  covering  of  cotton,  hemp,  or  into.  'Ilic 
l>i|N]  yiiivl  IA  unlitiary  Li|iwoldod  iruii  \n[K  of  a  small 
diameter  comjxired  to  thoi«u  onliititrilY  u*a»V  \  >\iax  Vn  ^ 
7  Iti  iMvWi:,  iw  «■<;««  A.  Vi,'^  aj\^V,wV^\'*aTOt «»«'&'*»'«* ""iy^j^ 
illSiAu  iV\aK\t\«*-.     Utt^lY    \i\V**»  **^    «*»:«»,  v;».v  >«    "W^ 
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as  the  number  or  uie  of  the  cables  iocreuo,  bob  in  any  ease 
the  Kuuns  or  conduiUi  aru  comparatively  uraM.  The  i>ip« 
!h  jointed  together  in  tlie  usitnl  wity,  but  httving  U>fr-joiDts 
imtaail  of  tha  onlinary  union-fointB,  Thesa  teejuints  are 
Iiiriiiithc<i  witli  u  Atnall  j>lug  vrhicb  is  acrewei]  into  the  top, 
ur  unccrewod  to  allow  of  the  iruulatioti  Iwing  pourer]  iit. 
KveiT  hundred  yards  or  so,  us  desired,  a  main  sfdicu  box, 
of  iDo  shape  tbown  in  the  illustratton,  is  inserted,  (or 
tupping  off  irircs  or  cfTcctirig  junctions.  These,  by  the  ir&y, 
liliould  )n)  ulaced  undur  th«  pavement  between  two  crocs 
streets,  aiiu  not  at  the  intersection  where  the  double  traffic 
from  Ihe  two  Ktreota  interfere  with  tlie  men  working. 
They  arc  ilso  bclt«r  to  Iw  near  the  mirface,  to  >s»vi>  the 
ncceaajty  of  manholes.  A  small  trench  hiiviiig  been  dug, 
the  pipes  are  hitd,  cui-efuUy  jointed  with  led  or  white  lead 
to  mitkc  waterttijht  junctions,  itiid  each  pipo  a*  it  is  kid  i^ 
threaded  over  a  telegraph  wire,  which  is  pulled  through 


which  is  nlipped  over  each  joint,  and  the  whole 
covered  with  tno  bob  oil,  and  the  cap  of  the  box  screvod 
down  tighL 

COHTS  0NETII[RD  Othrr  SrSTBUS. 
Thi»  ie  the  deacripbion  of  the  method,  which,  aAcordi 
bo  Mr.  Brookft,  ia  bhroo  times  less  cxpcnaivo  tbitn  urdin 
1111(1  ergrniiiid    systems,   and,  in    fact,  an    he  maintaios,  is 
nctiully  chea]K)r  for  telegraph  or  telephnne   wires  than 
overhead   work.      Other  systemB  require,  Unit  of  all,  a 
oondnit,  and  thi»  alone  coati  twice  aa  much   aa  it  does  lo 
lay  ail  tlio  wireit  that  the  conduit  can  be  made  to  hold  ;  or 
else  thuy  rouuiro  oxponsivoly  insulated  cablve,  wbtob,  afi 
all,  are  li»ble  to  fail,  owing  to  coiling  and  uncoiling 
drawing  them  in. 

At>vanta(iks  ovkr  Othkb  Insulation. 
Two  very  im]>urlant  incidental  lulvantaj^are  inherent  in 
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piece  by  piece  to  serve  as  a  hauling  medium  for  the  cable,  i  tbii  system  ;  &rst,  the  inautation  being  liquid  is  alu-uys  in  a 
\Vhere  necessary,  this  wire  is  carefully  jointed  and  twUted 


together,  not  in  tbe  usuid  way,  but  as  shown  in  the  cut,  to 
leave  the  ends  clear  against  catching  in'  the  joints  o{  the 
pipe.  The  pipoA  themAelvei  are  scoured  out  to  get 
rid  of  acciaenlal  projectionii.  and  the  ends  where 
the  cable  is  pidled  in  arc  reamed  ofl'  Co  prevent 
cutting  of  tbe  jute  or  other  covering.  The  pijies 
are  Uid  to  lengtlis  of  500ft,  lo  1,000ft.  for  one  length 
of  eabia;  the  pipes  are  moanurod,  and  tlio  cable  is  cut  off 
to  Et  tbe  lengbb.  Tbe  lengths,  of  course,  vary  to  suit  the 
street*.  While  the  pii>e»  are  Iwitig  Uid  a  ei|iet-ial 
cauldron  on   wheels   is    taken    to    the  splioe-box.      The 


slight  state  of  movement,  from  the  oontraciion  or  oxpikiision 
of  the  pines  by  allei-alion  of  temiwratitre.  This  leads  to 
tbe  result  that  if  accidentally  a  pinhole  was  cmosed,  for 
instanco,  by  lightning,  tbe  bole,  instead  of  banoming  worao 
and  worse  (as  would  be  the  case  witb  ordinary  inMilataon 
under  the  continued  uctJoD  of  the  current),  becomos,  on  the 
other  band,  almost  immediately  filled  up,  and  tbe  inaiita- 
tion  thus  tends  to  keep  [wrfect.  An  instance  of  this  was 
seen  in  a  cable  in  America  etruck  by  lightning  wbidl 
showed  an  earth.  Next  morning  the  wires  tested  M  per- 
fect aa  befoi-e.  The  fault  had  been  made  good  by 
moving  oil.     The  second  advantage  is  that  tbe  roean  oil 
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fdram  of  iM>])|ier  cable,  already  coarsely  wound  with 
cotton  and  jute,  ia  fflountiy]  on  this,  and  the  cauldron  is 
filled  with  the  roain  oil.  The  whole  is  miaed  to  a  tempera- 
ture of  360de-;.  P.,  ajid  boiled  for  sumo  Unie.  Bubbles 
rise  after  the  temperature  of  boiling  water,  '2l2deg.,  is 
attained,  any  moisture  cnntoinod  on  the  ouveriug  noiii;; 
thtu  driven  oft'.  During  bliia  time  the  end  of  the  cable 
ia  bared,  lapped  over  on  itaolf  in  a  amooth  joint,  as 
shown,  so  as  not  to  catch  in  the  pipe.  When  no 
more  bubbles  arise  the  cable  is  pidled  through 
tha  pipe,  a  gallon  or  twn  of  onlinary  ptiraliin  oil  Iwing  fintt 
IKwred  in  to  lubricate  the  pipes.  The  puliinj^cim  l)e  done 
by  moans  of  a  winch  at  the  other  onil,  or  by  raoans  of 
horses.  The  E|>eed  of  pulling  varies,  of  course,  with  the 
means  at  ditaponal ;  but  ti^ii-ea  lU'e  ^vcn  to  show  that  at 
lirooklyn,  wlivrc  the  tvtu|ihunc  ciiblcs  wurv  laid  mi  this 
syatem,  a  length  of  JOOft.  was  tjullod  by  two  men  with  a 
winch  in  20  miniitca,  or  with  horaos,  without  a  winch, 
■i20ft.  was  pulled  through  in  five  mtnut«.i.  Thu  hut  cablu 
ia  bandleil  by  tonjjs  .  even  if  it  is  mining  it  dtwa  nut  affect 
the  insulation,  ax  the  dru|n(,  if  they  touch  the  cable,  ara 
inatantly  tui-ned  to  vajiour. 

When  the  eablo  is  pulled  through,  the  uiuldron  is 
wheeled  along  to  each  joint,  and  the  boiling  oil  is  poured 
into  the  phig-hules,  tilling  up  each  length  of  pine  one  after 
the  other.  The  splice-boxes  aie  made  of  mafleablu  iron, 
with  screwed  covered  lids ;  they  are  made  in  sizes  of  8in., 
lOin,,  and  13in.  diameter. 

The  joinu  of  the  cable  arc  made  in  a  vei'y  simple  and 

easy  matiiior.     The  ends  of  tbe  two  cables  are  separately 

twisted  together,  wire  by  wire,  the  ends  sticking  upwards. 

ft    The  wires  ai-e  tboQ  fitted  with  a  little  iiuulating  sleeve. 


Drawing -I'n  CaMa. 


::Cfc 


^ 


Brooks'*  Blain,  lull  liia. 
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"  Rrooko  "  Hues  io  |in.  Iran  I'i()e,  with  Me-jaiots. 

both  water-repellent  and  heavier  than  water.  The  result 
of  this  is  bbit  once  the  moisture  is  driven  out  of  tbe  insola- 
tion, no  molatiirc  from  the  oiitaitle  can  reach  the  coverins^ 
and  ulau  that  if  any  water  did  gob  into  the  pipe  it  wouM 
simply  rise  to  the  toj*. 

A  cable  hius  boun  laid,  about  two  years  ago,  on  this  system 
for  the  Pennsylvania  Itaitroad  <.'om|iany.  It  oontairig  d3 
conductors  for  telegraphic  purposes,  and  is  about  1  j  mites 
long,  l./iOOfl.  being  in  a  dibch  covered  with  running  water, 
bhe  remainder  suHiwiided  in  the  air  amnng  the  br.tce8  of 
the  bridge.  It  contains  18  splices.  The  intuUtien  aa 
bested  by  Prof.  Obto  Kendall  gave  an  average  insulation 
|»er  mile  of  4,102  megohms  at  a  temperature  of  ."lOdeg.  F. 
The^  were  teatwl  nfterw-ardR  by  .Mr.  It.  W.  -lagginl,  elcc- 
tricun,  to  an  inauUtion  of  I0,'J1:3  mugohin-i  per  mile,  at  a 
tompei-ature  of  i.'ldeg.  F.  They  have  worked  reniarkably 
well,  and  no  interference  has  been  felt.  Thia  has  been  all 
the  more  ronurkabEe  as  noarly  all  underground  lines  in 
America  Hulfor  more  or  lesa  from  the  uffecta  of  ti^htuing. 
The  following  letter  from  the  ronnsylvauia  Ifailroail 
t'omuitny  was  jpiitc  recently  given  to  Mi.  Braok^  imme- 
diately before  his  do|urtmo  for  England  : 

I'luiniiylvanla  Kaitnu<l  UumMBV. 

WMt  11iawlel|.hla.  Jufjr  11^  18S9. 

Ma.  DATID  BlUMIKtt,  HKX., 

Dht  Sir,— In  r<.'|>1y  to  ywxi  Uvour  wv  li«v«  notUiO];  lo  np  ort, 
i>So«pt  eoallrmlnj;  thona  of  Dr.  CnMon,  I'rot.  Hnn-inj^,  Mr.  QnOa, 
and  oihan.  Kviry  tiutnlncUir  i*  ia  |icrfbnL  aitiilitinn.  aiul  bom  liava 
buan  tnterrupied  by  thi  eliwtrical  itnriiui  which  )uv«  tiMa  m 
imvalout. 

Youn  tiuljr, 

U.  fiWDsaMMITM, 

DiTuwQ  Oponiot. 
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AcfWNT  OF  ExPKRiatKNTS  AT  ChARLTON. 

On  Momby  Inst  wo  were  inviUxI  to  «ee  «time  flxperimciitg 
with  lli«  BrnoliH  sviitem  at  the  wurks  of  Moecrs.  Johiuoii 
and  Pliillipa,  at  l"hiLrltoti,  Kent.  In  order  to  havo  results 
ivhiuli  u)>jK»il  to  tbc  prsctiral  engineer,  it  would  bo  i|»Hiriiblo 
to  have,  not  fancy  or  svientiRc  testa  only,  but  those  such  as 
would  imlicate  the  mini)  whon  (1)  in  actual  use,  and  (2) 
ft(t«r  80100  yean!'  work.  The  lirst  condition  was  at  any 
rate  to  some  extent  reinofluced  aI  Charlton,  where  the 
Brooks  cable  was  run  for  the  length  of  eomo  140  yards 
nnderCTonnd  with  two  joints  and  a  splice-box.  The 
second  condition  it  is  obviously  impORHible  to  reproduce, 
but  it  i«  t'qually  obvioiiR  that  *  evstom  of  liijuid  irisulntion, 
which  will  fill  up  faults  ifoccumnti.iamore  likoty  to  stand 
tlio  t««t  of  time  tbun  that  of  iwlid  Bot^lies,  in  whicn  pinholoR 
or  cnicka  from  bending  would  statl  faults,  aftcrwanln 
dovolopin^  into  short  circuits  or  earths.  At  any  rat«  the 
oil  i:ni)iovii*  rather  than  deterioratea  in  its  quality  by  age, 


if  we  may  take  the  woni  of  a  manufacturer  o(  whom  Mr. 
Brooks  has  carefully  eiu|uired.  In  actual  work  it  haa  bean 
noticed  that  iifler  some  time  the  insulation  test  inipruk-eit. 

We  will  now  ^ivo  ihft  result  of  the  Wsls  iindorlaltuM  at 
Messrs.  Johnson  and  Philb'ps.  The  cablewaa  a  seven  strand 
No.  16  copijer  cable,  each  wire  being  insulated  Hcjwrately  foe 
.telephonic  or  tolegruphic  purfioses  by  a  thin  ilouble  covering 


■UetUodofljftj-Li;!  tliu  Urookt  UmliTr^Toiiii'l  Main*  wttli  Canldmn    nf 
H  llul  ItoulD  Oil. 

Vol  cottou,  and  the  whole  bi-Airled  to  a  ihiclciiess  of  ^iii. 
•liamct^r  by  jute.  Thiabitd  bocn  drawn  in  hot,  in  ihv-  m<in- 
uer  described,  into  a  I'm.  iixtn  pipe,  which  via  lod  from  tho 
oflice  along  a  trench  nndcrtiniund  to  the  works  acroea  the 
railwjiy.  A  dolicuto  rclli-ctin-;  ^alvitnomoL«r  mis  used, 
resistance  l'J,."iOO  obma ;  Iho  constant  =  l-^t  megohms, 
«nd  a  shnnl  of  1(1  ohni.t  wax  employed.  The  battery  was 
200  T*cUnohi-  cwllw. 

1.  The  wires  worn  all  fruod  At  tuiuh  end  ;  one  wire  wm 
attached  to  t;dlv.tnon]otar  and  given  an  olcctrilicatioti  of  ono 
minute  durutiou.  DoHection  =  lAdo;;.  A  second  wire 
wuR  then  taken,  and  showiyl  the  aamo  rosillt.  Tho  resJst- 
AHOO  calcuUted  from  thi>«  wm  3,0'JO  ni«j{ohm«  absolute  foi' 
tbo  1 10  yards.  I'hin  is  the  tnsuUtion  rcsiatanco  to  o«rth 
through  thti  ni]>o. 

2.  Next,  all  the  wii-e*  except  one  werecoonActftd  together 
and  to  vartbi  and  tliruu  tvabs  wore  t<ikon.  liwtiatanco  of 
the   other  wire  to  thcw — detloction  (m)  tOdeji.,  Ci)  ITAe^., 

c)  19cleg.,  after  one  minute.     Utsult,  average  inntUtkni 


\ 


resisUiicij  to  other  wires  and   earth  of  3,440  m^bms. 
(Note.  — Detlection  after  one  minutfl  still  falling  rapidly.) 

3.  All  the  wirus  bunched,  insulation  ri^^istAuco  to  earth  : 
deflection  rt2de{j.  Result,  890  megohms,  or  average  each 
of  6,230  megohmB.  (Note.^Tealed  together,  the  average 
insulation  resialance  ix  always  higher  than  separately.) 

4.  A  moat  interesting  ex^KjrimLMit  was  noxt  undertaken. 
It  must  be  remembered  that  this  cable  was  a  telonhona  or 
telegraph  cable,  with  thin  iflsMlating  material.  A  Kappcon- 
vortci  was  connected  to  an  alternate  current  machine  of 
100  volts,  tranaforminj;  up  to  1,000  volts.  The  wires 
wore  led  to  u  serie*  of  ten  100-volt  lamps,  which 
wort!  In-ought  tu  a  full  jjlow.  The  ends  of  the  series, 
at  tho  pressure  of  1,000  volts,  wt're  alt^choil  to  two  wires  of 
tho  came,  and  maintained  at  this  pressure  for  some  five 
nitnuteH  without  flicker  to  the  lamps  or  apimrnnt  haiTn  U> 
the  cable — a  steady  stress  of  1.000  volt*  iiltornatiii;i 
current  on  two  wires  of  a  thinly  inHulated  telephone  cabio. 


t 


Inialstivu  Tot  of  Uniokt  CablrH. 

5.  The  cablus  were  then  tested  with  an  iuductfon 
coil  to  a  preMUre  pit)bably  of  170,000  volta  An 
ordinary  iron  {lail  was  filled  with  tbo  insulating  nuteriaL 
In  this  had  boon  inserted  two  pieces  of  t-he  name  cable 
with  their  ends  twisted  cloeoly  together  itnderneaLh  tho 
iiifiuUtion,  and  their  othot'  onds  sticking  out  of  the  insula 
tion  at  It  diatanco  of  oi;;ht  or  nine  inchoe.  The  arrange- 
inunl  is  inprosented  in  the  accom]>anying  illustration,  which 
showH  a  sfhutii  vessel  containing  the  insulation  covered  by 
water.  The  tvrminols  of  a  long  induction-coil,  anccially 
sent  from  Mr.  Ap|)s,  Strand,  were  attached  to  the  two 
wiivK,  and  tbo  current  turned  on.  Flashes  Rew  in  all 
directions  to  the  sides  of  the  pail,  and  it  in  interesting  to 
montion  that  tho  pail  was  guui-dotl  with  sheets  of  pure 
rubber  of  double  and  treble  thiclcnen,  but  the  spaiki 
pierced  these,  commonly  reg»nl4>d  as  thorough  insulating 
materials.  A  piece  of  window  glass  was  at  hutt  inxen«d  to 
stop  the  siurks  flying  to  thu  pail.  Finally,  when  the  tope 
of  the  cables  were  hrougfat  to  the  distaiioe  of  T^in.,  tu 


Induction  flashes  6park«d  across  the  distance  continiially 
through  the  air,  without  hreiikiii^  thro»i;b  the  insulation 
of  the  IwisUid  tables  lielow.  Tbis  distiinco  cniTiwiiondii  to 
a  tn'casar^,  accordinjj  to  the  list  imblisho'l  l>v  I'rofe. 
DelitKHoanil  Miiller,  of  Wiwocn  HJ-'LOOdaml  1  WJ.OUO  volta. 
The  cjibW  were  aftertv:iril»  letlod  for  in&iiUtinii,  :iml 
found  i>crfect. 

6,  Aftem'arda  a  further  j>iucD  of  lOOyarcls  of  7i'IG  caHlc, 
just  laid,  wail  tented  in  the  s<tme  mtLnner  hh  those  above, 
and  mvn  ns  h  result  »n  intiilntion  remtance  equal  to  9,3-10 
mngobms  jtcr  tnilo. 

Theie  most  intere-iting  luid  coimln-iivD  exporiments  were 
witnessed  by  aoveml  r6|)re«oiitjitive8  of  the  technical  pren, 
of  tho  Po«t  Office  and  the  tclegi-ajvh  comi)aiiic«,  as  well  a* 
by  Mr.  Kolle,  eii)Oiicor  to  Mr.  S,  '/,.  dc  Ferranli,  whu 
exprettaed  himself  vnr^'  much  nieised  with  tbe  results 
nhown.  Thesyxtom  i«  heinj;  worKOdiri  Knyliind  by  Messrs. 
JdhiiMOTi  mid  I'hillips,  of  14,  Uiitnn-coiirt,  l*i.(.'.,  mid 
CharlUjn,  Kent. 
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NEW  YORK  NOTES. 

(raOK  «LR   fiPBCIAl.   LORKKSPONDKjrr.) 
Tiif  Pmltnadet-.UeAfTal  atid  the  IVrMem  t'liion. 

Dr.  'irrra  tmji  it  mmtil  m-f.  !)'•■//*. 

Tlif  "  Elfxirvn." 

AniAStr  iteaiA  frwn  St'f'ririty, 

Mr.  Jlnrvl'l  P.  Jtr.^ti-i.'*  LHItn. 

Sit  Ofier  i/yu  "  BurytariiMt. " 

%JjOOO  Hnrnird  aii*f  a  Dart  huinuatSm. 

Mort  Trial*  f«r  thi  .Vu^imi/  Utrn. 

Btttlrie  dm  ,-  thn  sate  I,im  and  Son*  fnremfitt. 

SltetrieUu  V.  Sand. 

Nkw  YoiiK.  Srptrtnhrr  (f,   OiSft. 

Nothing!;  dofiiiito  is  known  ;ia  yet  about  the  |iro|irisc4l 
reduction  in  tbe  rate  for  l^overnmcnl  niesftn^ea.  Iutt  it  io 
bo1icv«d  that  the  qiie«tion  bos  hovn  sett'od  Mlisfucti  rily 
for  the  WcBtem  Lnioii;  Mr.  .lay  Umdd  and  Dr.  Nurvin 
Oraen  have  recently  held  various  c-on^nllationii  with  the 
PoatmaatorCeiieral  with  a  view  to  brin^iii};  thai  olficJ:i]  in 
seethe  en'or  of  bin  wny^.  At  one  of  l1h»i:  mcctinpt,  Mr. 
WaiLamakor  hiiiUid  ul  a  po»t<tI  LelcKniph  Hi-hi'mc,  his  ide.i 
being  that  the  PoHt  Office  should  undtiiuike  thu  collnutioii 
«ml  doliveiy  of  tolcgrams  with  n  vkv  to  te<4^t>iiiii^  ihu 
tormina]  vx|iei)se«,  and  so  ndticirig  the  i\acs.  A  ^>ji>d 
deal  hax  bueii  >«uid  by  Ihii  ibiilv  [tie  e  on  the  huIi- 
ject  of  Mr.  Wanumakor'e  latest  idoii,  -iiid  tho  |iLin;i-.d 
uiiiiiiori  seem'  to  lie  advorne  nithtir  lu  ih«  cotni-ol 
of  the  t«tti^rA[ibH  by  Ibu  (!  ivcrnmi-iil  (of  wbicli  ihi«  ]iiu- 
nosal  is  luukiMt  ii))Uti  :t><  ti  fuidrunner),  or  a  piiittiL-i^^hiii 
oetwwn  the  Post  Offico  Dojmrtiiieiit  »ii(I  tho  tulcj;ra|in 
comiiames.  It  apjicaiti,  however,  thai  all  ihiK  ia  (irematuri:, 
HH  tit.  Oreeii  yo^lerday  Rt-(tc<l  ibiit  no  tiouotialioim  b,iii 
been  ojxnod  between  the  Post  Ulticc  aii<l  wii  iiom\wi)c-, 
and  that  none  were  laiflsiblc  until  iin  Act  of  ('orij^rcRs  h,id 
been  iKu«od  authori!itng  the  Pnstmaater  <lener<(l  to  onten 
U|Kiii  them.  Mr.  W'ananiakor's  Uli'.a  i*  not  (vinfjna'd  m  tbit 
ilchvory  of  toloj;r.im*  by  J'o»t  Ollitc  iiiliciii]i<,  but  uxLcnds  Ut 
the  connuctLiin  of  ii  {;reat  number  of  outlyiiii^  post  oDiccbi 
by  tolegra[>h,  the  wires  to  be  Hii{i|tIiRiI  by  tbe  Wi;aU?ni 
Union  and  ojierated  by  tbt;  Post  Ottiio.  the  ^.-oitiiiatiy  li>  be 
tHii<l  for  the  uhi;  of  the  wires  by  a  [torcuntaj^c  of  thi;  rucciptn 
Dr.  Crreen  vetoit  the  whole  busiiiuM.  lie  dot's  mil  think 
that  the  deliver)*  of  tolef^iris  by  pwfilmeii  is  [iracticabio. 
Ho  considers  that  the  (tro)iosoii  {mstul  telegr;Ljjh  offices 
would  not  i»y  cxpvii-e»,  mul  tliitt  the  service  would  bo 
inferior,  awl  suniB  u[i  tbu  whole  scheme  as  utifeasiblu  for 
the  preseiit.     I'l-ubidtly  ho  tbiolu  for  the  future  also. 

A  lar^e  okcliic  Uuiiidi  i^tlliMl  the  "  Kloetron  "  rucuntly 
made  a  8Ut;ee»tiful  ntnidtm  tri|i  of  some  so^onty  inilu)<.  Tliu 
"  Electron  "  was  built  by  *  wollknown  bont-Ivnildur  of  New- 
burgh,  the  uiolw  and  Hwitchi;a  woni  cnnstriictod  by  the 
Elcctro-Dynaniii;  ('ompany,  of  ['hiladeliibia,  and  the  accu- 
tnulators  worn  «u|>jiti(;d  by  ibc  Klet-tric  AccumuUt^ir  tViii- 
pany,  of  Now  York.  The  *'  Klectran"  is  built  of  shoct-iron 
plates  Jin.  thick,  and  she  measure^  ^i\h.  over  all.  Thcrt- 
u  a  tliiHh  deck,  with  .i  roof  amid£bi]iK,  which  giroviiU's  it 
roomy  deck  hoiinc.  The  motor  in  of  sciies  ]>atteni,  ami  is 
dcsignoil  to  tikku  70  ;im|)crus  of  ciirivnt  at  200  volta  prue 
iiure.     The    maximum    ojiuetl    in    1.000    i-evotutimis    |ier 


mitinte.  The  screw  is  I8in.  in  diametor.  The  Bbtdt  of  Hie 
ncrew  is  couolod  direct  tu  the  spindle  of  the  armature,  farm- 
ing a  rigid  bWl  To  run  the  motor  thi-re  are  200  celU  of 
the  Electric  Ac'  nmuhitnr  C'-mpauy's  newest  ivi>o  of  o»otor 
cell.  The  normal  current  Kiven  by  tb<!  iKxtmiulators  it 
M  amperes  at  500  volts,  uiul  at  this  laio  nf  di9cbar>;Q  tboj 
last  for  six  hour*.  The  200  eslla  weiijh  four  ion*  ;  they 
are  i^lacod  in  the  bottom  of  the  boa'  and  under  iht  seats, 
and  can  easily  lie  gut,  at  fur  inspection.  Ity  meatta  of  a 
Kwitch  in  the  i»ilot-nouBO  the  s^'upini;  oi  the  cells  can  be 
changed  atid  tne  current  delivered  to  the  motor  at  300, 
100,  or  50  volts,  the  spcwl  of  the  launch  vuTqring  corre*- 
pondiiigly,  it  beint;  twelve,  seven,  or  three  mdes  an  hottr 
accordtni!  to  the  E.M.F. 

AnoLhur  duaili  from  electricity  occurred  ill  Nov  York  a 
few  days  Wick  The  superintendent  of  (.onstniction  of  an 
electric  li;;littu;{  company  vns  mounted  upon  a  ladder 
making  some  changes  in  a  switchboanl  ;  he  held  a  live 
wire  in  one  bund  and  was  about  to  .tecire  it  to  a  torminal 
when  the  ladder  slipped,  and  he  catii^ht  hobl  of  a  bar  of  the 
switch,  thus  ctmi<letinj;  a  circuit  through  hie  body.  He 
was  thrown  to  the  Boor,  and  when  picked  up  was  nncon- 
eciuue,  and  althon^jh  two  doct'^r^t  spent  a  couple  of  boiini 
endeaviinrig  to  restore  animat'on  their  oftorts  were  in 
vain.  The  fatal  wires  carried  an  altoniatiiiK  current,  and 
the  [ireajiiu'c  ii^  stated  to  have  been  1,000  voIt«.  It  is 
ctirious  to  note  that  alx>ut  »ix  monthx  nf^o  an  em]ilnyt'!  of 
the  same  comi-any  received  a  shock  from  a  wire  carrying  a 
current  of  3.000  voltA  preMiire,  but  was  not  sorioiuly 
hurt ;  he  said  that  it  felt  like  Ijeingstnieb  with  a  club. 

The  subject  of  Mr  liiown's  letter's  has  come  up  again, 
Wheu  the  Ictt<.*ii»  wuru  |:ublishoil  Mr.  lirown  wjis  enjoying 
a  little  holidiiy,  but  bo  at  once  returned  to  Now  York,  and 
found  that  hJR  othce  had  been  invaded  and  his  dosk  oiiened. 
Someone  had  iiraertcd  a  piece  of  pajier  in  the  lock  whicb 
provoutod  the  dninurs  froru  bein^  nutomitically  fiMteiied 
when  the  top  was  pulled  down.  Mr.  Biown  was  natarallj 
niimt  cxcocdinj^ly  augiy.  and  confi-iTcd  first  with  hisfrienda 
of  "I'biclroiution"  ttme,  and  then  with  the  Attotiiey- 
fienend.  Throe  iliiys  ;ii{o  iin  itdvertiRement  apjmared  in  a 
morning  paper,  sigiiwl  by  Mr.  Itrown.  and  offtrinj'  .>00doU, 
rc"tml  f{ir  itiform-itioii  snfKcicut  to  Icul  to  the  discovery 
anil  M>nvii'tir>ii  tif  the  thief,  and  ftOOtlols.  for  the 
return  of  the  slolcii  ilocumoiits.  Mr.  Brown  says  that 
thu  letters,  ^s  published,  contained  many  inaccnraUi 
statements,  and  that  this  maiiuer  in  which  thuy  were 
selected  and  printed  liitd  done  him  great  injustice.  U« 
.lIhii  insinuated  that  the  matter  was  nub  got  up  in  a  news 
[Kiper  ortice,  but  was  the  handiwork  of  a  concern  between 
which  jnci  himsulf  there  is  nov  much  love  lost. 

The  clectrii'  companioK  have  rather  a  hard  time  of  it  in 
coiinc<:tion  Willi  the  di^pLnMl  of  their  wiiM^  Tlie  wires  are 
Hioppod  down  uhuleKiik'  from  thoir  airy  ]io«ilton  overhead, 
iiitd  the  compiinics  have  to  ^o  underground  into  coally  and 
intricate  subwiiyn.  out  of  vhich  they  are  periodically  blown 
by  ex|iIoKioti«  of  aci:tnnulat«d  gas.  Now  the  Commtssioner 
of  Public  Works  ewoo(i9  down  with  a  list  of  streota  which 
are  to  Ih!  ropavod,  and  ateriily  dicUtes  that  all  undctground 
work  in  those  Atreetii  miiM  be  done  at  once  and  for  ^ood, 
a.-i  in  no  case  will  it  Ih;  {HMmttietl  to  take  up  the  now 
pLiv'cment  unk's«  fur  rvp,kira,  and  thon  only  in  the  event  of 
most  absolute  ncccmity.  New  York  ha.<i  lon^;  been  the 
worst  paved  city  in  the  world,  and  subuuys  have  not 
tended  to  improve  inattors,  lo,  pcrhniis,  the  commieeioncr 
is  iK)l  ill  od vised  in  making  a  hanl  and  feat  rule. 

It  apjwars  that  h  is  s;LfBi'  to  Ikj  run  over  by  an  electric 
car  than  by  one  drawn  by  homes.  A  few  iLiyi  ago  a  man 
wnn  ki;ockvd  do>vii  by  a  car  oei  thu  Mad  i»>  ma  venue 
lint),  i>ii<l,  fidliii^  under  tliu  car,  w.ln  [mshct]  a  di&tanco 
of  several  yiirds  by  the  feirdur  caiTied  to  protect 
the  motor;  ho  was  not  seriouiily  hurt,  but  if  he  ba<l  got 
under  ii  hot^e car  the  wheul»  would  hive  ;;one  over  hidl, 
um]  he  would  piobably  liatu  buon  killetl.  11ic  coin,  any 
owning  the  M.L>li)?<»i-.ivi'niie  line  i<  about  to  )m!  mk-<I  by 
tile  city  (or  the  cost  of  rcp.iviitg  tiie  roiidiviiy  butMctm  the 
i;iih  on  ti  -section  of  the  Atroei  winch  i-s  lieiiig  ivitivtil 
Ono  of  the  |HiiiiU  niiide  by  the  com|Miiy  in  dsnying 
fiiibility  to  jiuy  is  th-tt  the  cluctHv  cai«  do  iml  utui  oiit 
ihu  pitvomont,  and  as  ihoy  ari;  aildin^  new  onus  to  tile 
rolling  stock  ut  the  rate  of  two  a  week,  in  tbe  i-oun>-e  uf  a 


Till-  "Tyiie"  Arc  Umji. 


il    V,v  ilill; 


Kailroiu).  ^t  Reailiii^,  l*a.  A  small  ilynamo  nn^l  ciijipiiu 
wore  mouiitctl  on  tbo  lucomutive  Brid  tlie  ciirrorit  jutKHed 
through  thfl  driving- wheels  and  the  r&ile.  Tbo  \)a»$af^fi  of 
Uie  ciirrciil  thruugb  thu  Mheoln  i:uuaes  uri  iricrujuu)  nf  fric- 
tion hetwctiti  the  wheels  ami   tho  i-aili;,    the  ttSMilu  Iwiiig 


Tl.«  "  TjTtte"  Dyuuno, 

MESSRS.  ERNEST  SCOTT  AND  CO."S  "TYNE" 
DYNAMO  AND  ARC  LAMPS. 

Mowi'fi.  Hriicet  Si;ott  hikI  Co.,  of  tha  Close  Worka^J 
Nowutfttlu-otL'Tynt),  show  on  tfaoir  sUikI  at  the  BitiuingbtDtj 
Kxhitiiiiuii  Mid  ill  tli«  (lyiiMiuu-rovm  k  nuur  ly^  of  dyiiamo,! 
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to  which  wo  alltided  in  <»tr  rejXH-t  of  the  exhibition,  and  of 
^hkh  wc  now  give  on  illiistrntioii.  Mean's.  Scott  uiiil  Co. 
buvc  nutncJ  this  tha  "Tyno"  rlynamn,  and  it  is  tineil  by 
thorn  for  Hii|>plyitii;  several  of  their  "  Tytio  "  iirt  UnajM, 
also  of  novel  i:oti8tructioii,  for  ligbliiig  uno  of  the  bays. 

The  muchiiiu  buit  bMn  dcsignii)  by  Mr.  Mountain  and  is 
now  tlioir  adopt«(I  type  for  all  aJKes,  from  three  nniia 
ui)wai-d8,  and  it  will  he  obt^rvod  Hint  the  nuichinti  is  of  the 
foiU'-pote  tyiJC,  four  iua}{nettt  bcinj;  nrninK^d  aronnd  the  lumu- 
tiira  pamlliil  to  its  cii-cumfi-rence.  Tho  four  iniij^noL  bars 
are  of  eoftnnneid&d  K'rought  in>ii,  iind  arc  joined  tocher 
by  four  ca^t  iron  thuus;  two  of  the  (inlu  idiocs  on  the 
horizontal  line  :ire  mado  iti  halYOR  and  baltty)  together, 
enabling  tho  top  half  of  the  machino  to  be  lifted  oil'  fln<l 
the  aniiuture  tukcit  out.  The  ina{;oot«  ai'c  ciirriiid  cjit  » 
masMive  caatiroji  bwlpktu  with  four  projnctiii^  atamlanK 
which  koejts  the  Iwttiim  of  tho  polo  shoo  aliithrJy  almve  the 

Door  level. 

The  eramlui'u  is  of  the  rliiic  tyiM,  )»it  of  lar^c  wctinnal 
area  ooniparcd  with  its  cjiainotor,  and  ia  wound  with  n  niinple 
layer  of  rcdAii^tilur  wire.  In  iho  irtunit  niachino  ahowti 
at  Jtiniiioxliuni  there  are  60  HCi-tiniia  of  four  tiinia  each, 
the  wire  bwiiii;:  16  x-H  section.  The  apiiullo  ia  of  ateel, 
wrilh  thriiat  colJar  to  Liko  in>  end  play  ;  tho  boarinjp  are 
of  cant  iron,  with  adjn.ttublu  KiM;|n,  and  lined  with  l)nis» 
shclW  fillud  nit-h  whttu  metal.  This  cotiBtnicUoii  ban  been 
ado|>tod  in  proferoiico  to  the  onlinary  inethcHi  of 
rutitiinjj  white  meUil  into  cast  ahetla,  imd  enublua 
new  bruMes  to  be  (ittttl  in  at  a  moment's  notice, 
it  not  Irtiirig  rtoceasary  Ui  heat  the  bearing  to  molt  out  tho 
metal.  Tho  white  metal  itMlf  iet  of  special  <|uulity,  made 
by  Messrs.  Eniett  .Stottand  Vo.  for  Lboir  muritie  and  other 
hi^b-KiMMtd  ongtiiuti.  and  is  (oiiiiil  to  have  dotiblu  ilio  ivoariiij^ 
<jiialilicg  to  any  other  metal  in  the  markyt.  Tho  «:o»iimii- 
tator  is  of  druwii  copper  insuUtod  by  mica  and  moiinled 
■ajfon,  gunmetal  sleovo,  connected  to  tho  apindlo  b|  lock 
mill  and  a  fualhor.  <')tving  to  the  ]M)«'crbil  m^ignetic  lield 
^tlMeo  djinaniOA  and  lliv  nmull  reaistance  of  the  urmtitiire, 
the  shunt  niachinoM  ma  practically  trclf-rcf;ulatjng. 

Thtxin^hotit  the  cunf^trnctiun  uf  these  dyrianios  Meters, 
Ernest  Scott  and  CV.  bare  eiideavoDrcl  to  combiue 
thoroughly  gou<l  eloctrical  i|iialiti(w  with  higb  meclmnical 
cfliuieiicy ,  and  as  an  evidence  of  this  it  will  bo  observed 
that  the  machine  nms  apleitdidly  without  e{»nrking  or  wear 
on  the  commnUitor  and  pcrfoclty  smuuthly. 

The  "Tyiie  "  arc  btmp  itsod  for  lighting  the  bays  has 
aleo'boen  rlesiuned  by  Mr.  MoiuitJiin  and  feeds  by  gravity. 
The  upi>er  carooii-rwt  is  cut  in  the  fonu  of  a  nivk  and  j;ear8 
into  a  pinion  carried  on  a  spindle  rniiidng  in  a  sliding 
block  ill  the  tin)or  frame  of  the  lamp.  This  block  is  free 
to  move  vertically,  and  on  the  outside  arc  two  brake  whccU. 
Upon  the  bnikc  wheels  there  i»  a  rocking  lever  cariyiirj; 
two  frii-tioM-chaiii«.  One  end  of  the  lever  uin'icD  tho  imri 
core  of  the  solenoid,  and  the  other  end  the  air  daeli  [>ot. 
When  the  lamp  is  in  ita  fneiliri};  iKiaitinii  the  sliding  UUkM 
restH  on  twoadjii«ud)le  stops,  unrl  ;iit  the  current  weiikens 
in  the  solenoid  the  core  is  slightly  lowered,  releasing  tho 
Fricti on -chaina  and  allowing  tho  carbon-rod  to  dceccnir 

In  practice  it  has  been  fonnd  that  these  lamps  work  j)er- 
footly  well  in  nioiitl  or  diimp  atmouphores,  and  that  iboy 
will  etaiid  any  amount  of  Knocking  aliout,  and  arc  thiia 
eminently  suited  for  all  claases  of  arc  lighting,  and  espe- 
cially for  factories  or  mills  where  they  are  subject  to  rough 
usage.  The  lamp  i«  made  in  two  tyixw— viz.,  the  globe,  as 
shown  it  the  Hirmingham  l-Ixhibition,  und  the  factory  type, 
with  Hipiare  lantern  and  reflectors.  An  aojiLHt-ilile  roeiit- 
.inoc  coil  for  adjusting  tho  K..M.K.  at  the  terminals  of  tho 
ai'c  kim(M  It  also  shown  in  the  cngino-roDm,  and  ia  of  snh- 
etantial  and  simple  conatntclioti. 

Messrs.  Erneat  .Scott  and  i'n.  altto  ahow  a  magnetic  nepa- 
rating  machine  for  extracting  iron  turnings  Irum  bruna 
borings.  The  machine  may  alao  bo  uavd  fur  extracting 
magnetic  ores  if  retjuirud.  The  one  exhibited  is  a  model, 
the  actual  machine  being  made  in  three  9i7.BS,  capable  of 
cleaning  fi-oui  28cwt.  of  swarf  downwards.  Tho  action 
of  the  »e[iaralDr  is  na  fullowa:  A  circular  disc  stiukleal 
with  eleclrciDogneta  rovolvea  with  iu  face  lying  hori- 
sontaUy  over  two  endless  bctiidts  the  btuida  running  aide 
by  aide.  The  brass  turnings  tuntaining  the  iron  are 
Ittd  on  to  one  of    the   bands  aud   pais   utid«r   the  sur- 


face of  the  disc,  earrjn'rig  the  electromagnets  which 
revolve,  the  iron  |inrticlo8  iK-ing  extracted  nli«rwards  and 
carriod  round.  As  »oon  ai  the  uiagnots,  which  previously 
covered  the  endless  bands  carrying  the  bnuw  turning,  bare 
revolved  mnnd  (o  tho  other  endless  b«ml,  the  current  is 
broken  by  means  of  a  commutator  and  the  magnct«  Itccome 
demagnetised,  the  iron  is  dronpnl  nlT  on  to  the  band,  ami 
fed  into  a  box  for  ciullQcling  tiie  ii-oii.  With  this  machine 
it  is  [lossiblc  to  collect  practically  every  l»t  of  iron  out  of 
the  biiifl.s  and  aa  a  jtroof  of  the  excellence  of  these  mochinea 
we  nuy  slat4!  that  .NFesiirH.  Eritett.  Scott  and  Co.  have 
niroail)'  supplied  one  to  both  the  Itoyal  Arsenal  aw) 
Chiitham  I>ockyanl.  The  machine  is  provided  with  suit 
able  idjuMtiiient  in  all  iliiections,  and  the  current  i^  ^^upplieil 
Viy  a  iimall  dynamo  ul»o  madu  by  the  firm. 

A  sot  of  launch  engines  are  alao  oxhibit«d,  with  cyliii- 
derx  O^^jri.  x  11  Jin.  X  8in.  strakc.  The«o  engines  uv 
designed  for  small  vessels  re<|niniig  light,  first^lan  maehi- 
rery,  and  aro  capable  of  nnining  at  a  nigh  s|>oed,  and,  as  a 
matter  of  fact,  rluring  their  tost  they  ran  at  over  700  revo- 
lutions ]<&r  niiriiito,  but  when  the  s|>eed  was  reduced  to -100 
rovobitions  (tor  minute  thoy  indicated  100  h.p  The  Stan- 
danis,  iKsdplate,  connecting-rods,  piston  -  rods,  and  all 
moving  [laitx  are  of  steel  and  white  metal,  and  |>rovidol 
with  contitiuons  hibricating  urrangemcnts. 

The  duplex  Admiralty  tjpo  mimp  ia  also  cxbibtl«d. 
This  is  of  the  Admiralty  No.  3  size,  with  two  steam-cylin- 
ders, iljin.  diameter,  water  cylinder  3in.  with  a  ^in.  stroke. 
Tho  tinn  manufacture  these  pumjie  in  six  sizes,  and  maltea 
s|»ociality  of  ihcm.  A  caating  of  a  fan  vane  ia  also  ex- 
hibited, anri  is  a  very  line  «j>ecimcn,  the  fan  being 
absolutely  in  balance  and  the  thickness  of  tho  casting 
thronghnnt  being  aligbtly  over  iin.  Mcssi-a.  Knieat  Scott 
and  Oo.  hare  in  many  cases  HUp[iIieil  gimmotal  fans,  and 
thoy  find  that  the  coat  is  only  slightly  more  than  a  Imilt 
fan,  and  they  are  far  more  Katisfoctory  in  innning. 

Messrs.  ki-ncst  Hcott  and  (.'n.'B  foniulry,  which  is  the 
lurgost  »n  the  Tyne,  is  i:a|inbtc  of  |imducing  gimmetat 
and  briMs  cuftitigH  np  to  10  tons  weight,  as  also  tho  lizbtesl 
and  tincst  woik  that  is  rct|iiirc(i.  Tho  firm  moke  a 
H|)ociality  of  gimuietnl  eastings  for  wsmhipa,  made  of 
Admimlty  mixture  fti  metal,  and  supply  many  of  the 
Lir"ost  firms  in  the  district. 

uound  the  etand  Mtuism.  Eitiest  Scott  and  Co.  show 
photon  of  mai'iiio  ongines,  torpedo  Ixiat  engines,  hydraulic 
puit)|)s,  and  utkur  machinery  which  tboy  mamifsctiu'O.  They 
arc  now  dcvotinj^  a  coumderable  amount  of  attention  tu 
electrical  miLchinorj*,  and  this  depiulmont  is  developing 
cousidoi*ably, 


PRECADTIONS  TO  BE  ADOPTED  WHERE  A 
SUPPLY  OF  ELECTRICITY  IS  FURNISHBD  BY 
MEANS   OF  TRANSFORMERS.* 

IIV  KILLIX^IWORHI  HRnORM,  H.I.C.R. 

In  A  i«[)ot  cutitlol  tlio  "  I'irci  Rislw  al  Sloctrio  U^MOA"  wbidi 
WW  rribl  At  thiT  iiicpiinaortlifl  Krltt»li  AssoeiatioD  haliT ia  8oach[K>n 
ill  1883,  1  brought  larwani  for  Cbo  lir«t  tiniv  th«  onmAtf  of 
electric  liglit  rc^iiUtioD*  «Bd  tlic  use  nr  sarctr  a{>pll«ncas.  tht 
fini  inouraiirMi  oompautos  have  Blnia«t  universally  reconibwl  tliat 
tliu  i-kHric  light  c»u  onl/  bo  c^uutlvrtiJ  a  saft  illuiDUUwt  whin 
tli«  otriutiut  Attnntioii  in  ]<4ii|  to  tlir-  'UtailH  of  na  inatsllstiMI  ;  ain-i 
tho  rogulationa  wliich  have  het^a  nub)isli»d  by  ttie  prlBci]Ml  eora- 
panisa  and  by  the  InstiLation  of  Electrical  fSigiiiecn  haw  ao  hr 
[iroveil  Hncc«as(ul,  u  no  tlni  cf  ma^tuil«  can  he  traewl  to 
I  lit-  vltx.'trk  IIkIiU  The  iuirtxltiGlbu  uf  tnii>ri)rmtn  Iim  lod 
to  ttw  lacrMM  of  tlia  E.H.F.  in  tbu  priuiM'y  iiiaUu,  sail  Hmt 
appean  to  In  a  t«nileuoy  t«  dvun.'a«e  Ihv  prtMun:  lii  tho  Mooodaiy, 
(ioiiH«r.]uentl7  th«K  ia  an  enorniotiEi  dilli<rcii<?i.'  of  potential  b«tw«*ii 
the  imu  i<yBt«ini  and  a  euuaUut  Hliain  on  tlu-  niiulatiea  of  tio 
irmiariirmt-'r.  A  Lrauiifoi  nuT  mny  Ih;  I'limiMM!!)  to  tbt  nditdnj 
volvi!  wtiii'h  i-nnterUi  liiKti-jimaitn'  iitmiii  iuto  llio  aafir  pnasora 
(ar  worlrinK  hoatinK  amla,  Tlioru  i»,  liawover,  llib  illfciiiiii  m 
tnuvfonnut  aoror  ntkki  like  a  vilvo,  but  it  aoraaliiBes  loiki^  and 
the  ooiuioijaaiicuit  ait  niniilar  ti>  tliuM  ari*iof[  fnta  a Isaky  ndooiiis 
ralvo.  Siiii[K>iiinK  •  ytnall  luak  to  Uko  nlaco  bstwsan  flia  pfimaij 
Dtnl  wK^otiilnry  i:ni!ii.  It  in  i^mto  I)i>«mUs  that  a  small  corrent  of 
•lanf^roii*)^  hi^  pot«niLfcl  mifiht  bu  intiDjnoe*!  into  tbo  smandarji 
circuit,  nhich  woiilil  make  very  Ilitla  iliiroreuve  to  the  light  Irani 
thti  laiupti,  but  might  i^aM  CaUl  rmitlbt  on  auyoim  iaarlvmteiiUY 
touuhini;  uamv  uiii'rul*>;t«'l   I<ortJwu    u(    ihe    wiroa  ot   fiuinjp  witli 

'  rapcr  [QBtl  Ixtoat  Sootioo  0  of  llit  Krltiab  AssikUUuu  at  Mvw 
caiiUe. 
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one  kafld  and  a  gujtipe  with  tbi>  other.  To  prodaco  this  efTcot  iC 
ia  DFOcsMn^  tliAL  Mint)  mnh  JtUoulil  occur  on  the  intniary  main  or 
lakiiiA.  With  till!  uverhmd  wina.  irliliJi  havis  ilmuaL  ituivunully 
brtjt  i-tiit>luyDd  with  alteniktitt);  curronU  uf  liittli  S.M.  P.,  any 
l<)iltB;{u  Iv  earth  may  bo  avoided,  but  with  an  tindofjtrmiiid 
■7sr«ni,  ami  iriih  th«  ineruwd  prMaure  vhii'li  U '  alyoiit  to  ba 
iBtnyluivd.  Ihcr«  iaaiira  to  tioaonu  earth  coiiiici.-lioa  :  id  (nnt,  wiLli  tho 
f'errantt  iiyatain,  oov  of  ili«  (loniluclora  in  Lo  Iw  narthod  throujilKitiL 
Allowing  that  a  posubk  danjifcr  cxistii.  the  qii<:«tian  ia  lo  rind  a 
cafe  tiravontirc,  and  irith  thia  objwl  it  is  prapmnl  to  brictiv 
recafatitlBt*  what  baa  I>mii  dooa.  Mr.  fi«ut  tiiwrla  •  intUlliv  tliicll 
bttWMti  tii«  priiiMrjr  and  vKondary  <ioii*  or  tli«  trauiforraor ;  thi* 
ihaat  of  metal  iB<MiiD«tt«d  to  earth.  Now,  i(  the  inauUtion  oT  tha 
[irimaiy  coil  ahauM  fail,  (ho  li^ak  befura  ruachinjj  the  ttecomlai'y  t^il 
muat  jiBsi  through  tlin  uhiiul  ol  uu-tal  auil  tlitui  ta  aartb.  caiutiiiK 
tbn  priniary  ciit>aiit  to  melt  and  tbiui  cutting  out  the  fanlly  Lraiu- 
foniMT.  TtiD  next  plu  i*  atill  iiim|)|pr,  ai)d  in  lo  oarlh  tlin  in^oDRilnrjr 
oinuit,  M  that  the  mtUet  of  a contacl  iu  the  tmiaforincc  nould  be  to 
aatabliah  f oniiiKtion  thmiiiph  the  earth  and  Ui  M»w  out  tho  fiiniary 
(hae  aa  in  the  pKriftiu  mitiinrl.  It  hai  hi-m  xtatnl  by  c^vcral  liigit 
authoritira  that  thin  airaD(^niont  in  all  that  iit  waiiti-il  fi  bociin 
parffict  ufotv  agiiniit  kliock,  but  tbo  itOMtion  of  Dto  ntkn  haH  also 
to  bo  (xiu&iavr<<<l,  nud  those  wonid  Iw  grratly  LucKa.v.il,  aIm  (he 
uasvlation  of  tho  wrirra  In  housoa  voald  haru  to  bo  of  tlia  iiinat 
ecqwaaivQ  olian<^r.  Allowlug  that  croiy  caro  liad  Iwvii  taken 
inth  eh«  Innnlatioii,  the  i>rovinilty  af  );u  and  watar  ]<ipr>*  in 
a  hdDae  to  the  wins,  whioh  aiv  often  laid  niider  llooni,  [iiighl 
ojiei)  a  |iath  lor  the  di'vialuin  of  a  lL>akii([o  oiitn.'iit.  nay,  iif 
2,000  vollii  nr  OMr,  ami  aii  arc  oik*  foriiiod  wcmld  rraiilt  in 
a  ditR)(eToiis  tiro.  Tlir  tirr  iiiMimnnj  nfliiiivi  havr  not  iiaiictir>tii;d  thta 
plan,  which  doea  iinl  «tcii  apiwar  Ui  be  n>cd  in  tlioaa  gouhcad  iu*ti- 
tution*,  tbu  electric  li>;bt  oompaaios  of  lh«  Unil«d  States,  who 
■pparantly  «iti[doy  no  iu>ro|niard«,  and  tnut  to  I'mridrincn  with 
n^RJ  to  tbp  "  burn  out "  of  a  tnuMformer,  having  a  rt-aity  siijmly 
etanflicate  [ai-U  to  a(  once  replace  Jn  thi  faulty  instmnieRt.  n  t 
BOW  come  to  ihe  ijileriiiittaiil  eartli  d«yico — that  is,  Clie  autoiriatli: 
•ppMralua  which  only  cotiitm  Into  play  whon  the  poi^iitial  In  thi! 
MmoUary  ban  ilatiKnrnitAly  inoreaaed.  Dr.  FlciuitiK  baa  do!inribi»t 
an  iiutnicneiit  whitli  coa»i«t»  of  a  finp  wire  aafcty  cii>t«h  holding) 
dom  ittitable  coRtaot  pifrecH  in  tiieroiiry  citiM  affalniic  thp  pru- 
RM  of  a  Kprinff.  Thit  naldty  catL'h  would  im  arrangt-il  lo  stand 
tha  normal  diflemnco  of  potunlial  Iwlwevti  Ihu  tw»  ipcnndary 
uum,  but  OH  soon  aa  that  row  licynnd  a  cartaiti  ani<iimt,  t'rm  cirriijt 
wonld  hv  Dtituiuatically  brolicn.  Thii  plan  hnx  Uk  dua<lvant«Ke  of  a 
oertain  aiuoutit  of  Ion  of  current,  which  would  be,  howorcr,  cbcck^d 
tw  a  rwiatauw,  but  it  avoid*  thv  nociriwity  of  luitiff  an  aartU.  Dr. 
Bamtaili  adToeat«s  hii>  eontart  fhig,  whioh  onntatriji  a  «idi«tuioe,  tho 
ndltUHeof  which  oaii  be  made  onornioRR  with  thi>  narmal  currenl, 
bat  tbe  hEaiinK  (.-ITiH-t  of  an  iDc!CeaAi!ii;  eiirmit  oaiues  thp  mifturc  iii 
tbe  piun  t')  lu'  (IcrompDird,  ami  a  iiii'talUi.'  cinniit  iMtiit>li!iIi(.'d.  1  aui 
tUMVan:  n-bcthrr  thi.t  hra  hin^a  ttitd  lu  a  ciriiuit  Irurii  atraiiifiti'ineror 
not,  butain  ftfraid  it  would  not  annwtr  in  pnctice.  Mjajoi  Carltiw, 
wfaoM  improved  opparatii-i  I  have  tho  nlaa•ll^a  of  ahawiD)(yan  to-day, 
baa,  *a  far,  prodnnitd  the  tiioat  minoRaarid  diivico.  It  ha.v,  been  eallol 
tbe  atatic  iDoiisclra^i,  in  that  it  f^ova  olT  diroctly  an  iiiiauthoriKiNl  volt 
ratwait.  The anangement  which  yon  4««iiii  tho  tablotakm  thoformof 
»boi;  io  It  there  ar«  two  tiraaidise^,  separated  ntiolromlJiaotber  by  an 
iiunlatdue  wulier  of  L-bonitu.  Bcltvuuu  the  two  diaca  iaplaoed  aamall 
atrip  of  aruimniuii]  foil  wbiub  lieaiii  ordinary  on  the  lower  dieCi  whioli 
ia  c«nne^-t4»l  to  tarth.  Tlia  other  disc  is  in  conneollo&  with  tho 
aeooodaiy  eoil  of  the  tTauarorma'.  and  iihauld  any  leakace  take  place 
from  the  iiriiiiury  no  tx  Loi-aiaothu  iHitenlial  In  tbe  aecandary,  uy,  by 
60  percent.,  that  part  of  the  almiituiiiin  friil  which  b  uadcr  a  prtijec- 
tion  on  tho  upper  di.in  will  l»  atlrncUiil  ta  it,  iiiakint;  an  «luctricM  coii- 
IMctiiMia&d  atartins  an  arc  wbivh  nbort  vtrciiita  llio  HucuuiUty  and 
oatucelbe  primary  fuaca  of  th«  tr«ii»foini9r  to  Iw  'uolted.  Working; 
«|1lit«  diatilictly  from  \lu\ot  Canluw,  I  havL-  aUn  de>iigne<l  a  nnfoty  appli- 
aaeo  erbictimay  1w  caltnl  n,  "  va^^iium  rut>aiit."  Itia  ua  the  linuH  of  thow 
lij{fa to ing' protectors  whiuh  am  often  nsvd  wiUi  teloKniili  caIiIvi,  Inil 
tlu)  dcctrmlM  arc  dtvl  at  uauli  cud,  and  caiwc  the  niiir^nt  »ii  tU  way 
to  earth,  after  luii^iiug  acriua  tho  jwinti,  to  cucrgiK  an  clecim' 
iDStdiet  which  rcluaiioB  a  nhurt-uin'uiiijLg  tlovico  couucctol  with  tiio 
priioary  polt*  of  the  ItauafortuFr,  Tbern  i*  onn  j^ri^at  alvantojie  in 
my  raouiim  cnt-mit,  i»  that  tt  is  not  alfected  by  dimt  or  moiature, 
wnieb  might  impeilo  the  statle  arrangement.  In  |ir»cliof,  I  propose 
luinK  old  iiicauilewiL'iii  ]Bm{B,  with  their  biukou  Ulameiitt  apninu, 
•a  they  often  are,  ons-aiitmntli  ajArt.  The  tmrfivl  racuuiu  muat. 
howeror,  be  dntroyed,  or  only  hijil'  ['ottntisi  wilt  paw,  and  thi- 
cuntot  will  preferablv  sbott-uiicuit  aci'iMH  tbr  l«riiduaU,  iuittaail 
oC  leaping  aeroaa  Uic  broken  filament.  A  lamp  of  this  dMcription 
WKia  eoat  vtrf  tittle,  and  eoiild  In  lixvd  in  the  aaiito  taannor  a* 
tho  Ckrdew  oat-out,  without  any  mlaj.  NuinartfUJi  exjioriiiiaiiti 
wert  made  to  oacertaiu  the  distanue  which  an  altcniatinif  currant 
mrald  Imp  aercaa  ituinta  in  tnbos  rxhauirt'd  to  a  certain  auioutit, 
Tbe  roulta  dilTeroa  C'oujiidernbly  front  the  figurca  given  by  Dc  La 
BiM  in  Ilia  ejcpvriment*  witb  coBlinunun  liiiii'nnta.  In  one  eicptii- 
BMnt  vith  gjaas  cylinders  having  oondiicton  hdrmniieiily  acalnl  in 
epftoaite  ends,  and  with  a  pTMsure  at  Sm/iii.,  hm  than  tbil  mjual  ia 
au  otdiuary  voi^uuiu,  au  alternating  current  ot  l.OOO  voitt 
Invariably  pani^  Intween  tlio  ^ndn  of  tbe  CDp|«r  electrodes,  which 
van  'Sin.  a|>art.  The  arc,  tiowerer,  did  not  remain  steadily 
at  the  ciidi,  but  v^ould  Uiit  ruu  down  odo  vlwtrode  to  the 
peast  wiMro  it  waa  coriDcctcd  to  the  platiimni  wire,  whieh  «.tiiiv 
ihroncfa  tho  glaaa,  with  tha  mault  o(  fnring  it  away.  Tho  arc 
wonla  at  the  same  time  exlnnd  almaoL  to  the  glau,  alttiouKh  (ha 
DpfNMlte  eleotrmle  was  leh  intact.  Thr  r<ia*on  for  thi>  phmomi^nvn 
With  no  aJtematinj  curifnt  uiay  be  norbap*  einloinol  in  tlie  iliicii.i- 
Am.  In  ooDcluaion,  I  thtnk  that  all  thoec  vhv  intend  luisg  fatgh- 
tenaioii  aitsmatiuK  onrrvuta,  Tor  tliuaupplyorolucUiclifiht  andponvr, 
•honld  b«  obliRed  to  tix  a  vaiety  device  on  the  seooodary  eirvuit,  neat 


tho  traniforiiier,  with  the  rig*^  '^  ^^  '^'^  f^t^ctiog  their  etnk 
pro|<prly,  but  also  t»  do  awmr  with  tb«  |ieMifaility  of  an  iiuanUieriaMl 
curront  being  inailverlently  Trd  into  a  Iraitdiiig  aa  aa  to  endanger  the 
live*  of  Ihe  jinblic. 


ON  THE  E.M.F.  PRODUCED  BY  AN  ABRUPT 
VARIATION  OF  TEMPERATURE  AT  THE  POINT 
OF  CONTACT  OF  TWO  PORTIONS  OF  THE 
SAME  METAL.* 

nv  irKNKV  wnnrn,  h.a. 

Acwtding  to  the  la^  of  MAgnaa(1861)  no  tbemo  E.M.K.  can  exiat 
in  A  eircnit  r^nsiatiiiK  ol  one  metal,  homogenAona  in  atmetitro,  pro- 
viileil  thoTO  »  no  diaoentinuily  of  form  nor  ahnipt  variation  of 
lemjxraturs. 

L«  Rous  (1867)  peironueil  a  Dumber  of  oxperlmeiits,  allowing  that 
B  tlienuO'olMtilc  cuntnt  is  produce<l  tn  a  alngle  meut  wheDcvcr  there 
ia  dtaaymmetiY  witli  rtaueot  te  tbe  iwliit  -at  IubIIuk. 

Hitler  in  Iwl,  and  otiien  aince,  bave  obtained  currents  by  bringing 
hoi  and  eold  wir«.-i  in  contact,  and  Franz  and  Oauf^aiu  have  pointed 
out  that  the  eS'wl  depciiiU  on  tlie  vtatc  an  lo  oii'Jatioii  of  the  snrbOM 
uf  lite  luotnl  FXi>eiinittntcd  iiihiil  liUiraa  vxperiineitta  weto  rnadtt  by 
Durham  (IS71)  nil  thn  inanientaTy  current  doTL-laiied  when  two 
|ilatinmn  wim\  wi^r«  hroilKhl  into  contact,  tbe  wires  lieinjc  at  differnnt 
tiMupvratuiei,  and  he  fouii  I  Ibnt  tlio  momentary  L'nmut  ww  pr»- 
pnttiunal  to  iba  dkffMi'OOUof  leaparstiitv. 

Ko  espnimonte  apnear  to  have  itecii  moclo  on  tho  B.  M.F.  prudnoot 
wh«4i  two  portiaiM  or  tbe  mhio  metal  are  in  oontaot,  and  Itm  cm»  por- 
tion ia  kept  at  a  higli  tempeiaiure  and  the  other  kept  at  a  law  tern- 
l-oratnre.  Tlio  reaolta  of  »mb  eiperiJiieiitEi  can  be  predicted  from  tho 
(honiiu-ulectrii-  diagram,  and,  <:uiivvriuly,  a  xinijiltt  and  direct  muthod 
may  thua  be  ubtaiued  for  thu  d^Uniiitiatioa  of  thv  Thoiusi;'ii  tflVct. 
It  WSJ  with  the  ri*iv  of  developiiij^  tins  luetliod,  whlob  waa  snggeated 
by  tho  theniioelootrie  liURram,  that  tho  oxpeiimeocs  deaeribed  in 
ifila  pa{H!r  woiv  uitdurlaken. 

From  tho  tlirrmo'tlectric  diagram,  trhieh  lojimonl*  very  dearly  the 
rrJkiaTcbeii,  tlinnrclical  and  experimciitaL  of  8ir  W.  Tlioniaon  and  of 
I'rof.  Tail,  we  shonld  oxpoutthB  S.U.F.  produood  at  tbe  potat  of  con- 
taut  of  hot  and  cold  ]>oitiDna  of  tho  tamo  metal  to  be  Lb  one  dirootion 
for  thoiw  metala  fur  whioh  the  liiomeon  effaot  ia  |ioaiti««,  and  to  be  in 
Ihe  0{>]in«it<i  ilireotion  for  those  metals  for  whioh  thoTbomaonafliMit  ia 
n«gBt]  re.  Copper  ia  a  good  example  of  tbe  former,  and  iron  of  the 
latter.  In  tho  caaa  uf  teail.  for  twbieli  Le  Koui  fooiid  that  the 
Tbumaon  vitvct  is  inami rentable,  wo  should  exinut  no  E.M.F.  More- 
over,  Ihe  K.U.F.  shotild  be  grvatcr,  under  niinilar  cirotuiuteuoes,  the 
greater  tlif  magidtudf  of  the  Thomson  tKiKi. 


Haryi^wBtt^ 


Iu  Pig.  1  wo  liave  reprMentnl  the  iron  aud  eoppor  liues  of  tbe 
Iharino-ulectrio  diagrain,  with  lead  oa  tbe  metal  of  referenoc.  It 
eupjicr,  kupl  at  a  high  temperature,  ludieated  by  piultion  "A"  in 
the  dioffraiii,  ia  phu»d  In  contact  with  an  iduuUual  cup^r  uonduebir, 
krjit  at  a  luw  t«iui>urature,  iudiuattd  by,  aay,  ]MMitioii  "  B,"  we 
nhoiild,  it  aeenu  to  tue,  eipeot  an  E.M.F.  to  be  uaUbliahod  from  liut 
to  cold,  seeing  that  tbo  Thoiiuon  eHeot  in  oo|i|>cr  ia  (mitive  i  or, 
in  other  vordii,  siii»<  an  clecttic  ourroit  floiring  through  a  copper 
eondtiotor.  In  wUiirb  there  ia  a  gradual  falE  of  teuiiieratnra  In  tha 
direction  of  lite  currvut,  Iim  cIip  elltrt  ol  mlnoiug  ttie  dilTeranota  of 
tcnipaatnrc,  we  .ihoiild  exiioct  tliu  conUct  of  hot  and  cold  coppn-  to 
give  riaato  an  IE.U.r.  wlitch  would  be  in  auoh  a  direction  u  bo  tend 
toradnce  tbcdilTer«ncoof  toiDp«ntiu«— I.e..  frombotto  cold.  Simi- 
larly, if  two  iilcntt«al  iron  eondnotora  are  iilacnd  in  eontaet,  the  one 
being  kept  hot  and  thn  othnr  cold,  wo  ahould  export  analogous  rMulta  ; 
but  the  direction  of  the  tC.M-F.  wonld  be  apixwit*  as  the  Thomaou 
elT«i.*t  is  negative. 

Till*  grcatrr  tho  slope  ot  tbe  lino  repiDHnting  the  metal  in  the 
theriuu-eloctric  diagram  the  greater  vra  HMraU  expect  tbo  B.M.F.  to 
Iw  lor  a  uiveu  diiTtmuuc  of  teiuporatnre,  for  tbe  dilteranca  b«twi>eit  Uie 
tborm.>-el6etrio  powers  correa^nding  to  tho  two  temperatures  is  pfo- 
iKiriiitaal  to  tbe  tangent  of  angle  ol  slope.  To  find  the  relation 
Imiwmu  the  K-BLF.  and  the  diflarawa  of  tamperatura  ooiuiltalc*  part 
ut  thb  inrostigattou-  Tbe  B.M.r.  will  be  proportional  lo  tbe  diller- 
pnco  of  tompcratan:  ia  mm  It  la  itroporUauai  to  tho  diSerenoe  ol  ttio 
tbormo-clcctriciraffors  correapoitiliiig  to  the  two  tonpantuna ;  for 
thi*  difToreiiuo,  irom  the  dLagnuu,  ia  repreaented  by 

(dlirsrenoe  of  (smperatUTo)  x  tangent  of  angle  of  alope. 

Hitherto  Ihe  eiperimcut*  made  have  been  chiefl;  with  oopp«r  and 
iron — two  tyj'tcal  metala. 

From  prsiiminary  axp«rim«nt«  it  was  fonml  naeeaMrr  that  the 
phjaioal  nindition  of  the  metal  atperimantad  upon  nnat  m  kleDtieal 

*  Paper  t«ad  befont  the  brttish  Aaeoeialion  at  Ifewcutle. 
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throughout  the  portion  of  Uie  circuit  In  vhlrh  tho  abrupt  differonr'p 
of  Utn|mr&tiiTv  wu  |>rM!iiucil,  otlitrwiM  thv  t1iDim(io]tx.-Cru3  H.M.I'.. 
lint  to  Lvt«ro);co<:tt]r<  iluiU  dmsImiiI  that  <Iii«  la  tlio  i:mii«u  \a  litiiii 
This  Mnditioti  wm  Mtialiisl  l>y  divi'liii);  a  liilio  nf  the  <>rnf<riDi(int*l 
mct&l,  Heuiingf  thi-  ■nifMu  n-i(h  raiiJ  |m|>er.  aiiU  ]irMtiii(;  tV  MnilUr 
iMjrtiDiiK  luj^ithct,  a  mark  mi  iuu-1i  iwiiiuii  iil  tlin  tiilu*  uiiaUtUK  tlitu  U> 
lit- ilom- itTtj- c»«rtly.  Tin?  »nrl"iu'«  wi-ri'  can:  full)*  riiblwil  iluuii  *u 
tb*t  KOwl  cotilMt  wu  glit«ilic<l  Wtnt'cn  thutn  nrhiMi  tntannl  tii|[erlicr. 

Tbo      ■■    ■  

ing 

farti  6ltui«A  hatorr  Mch  exparimant. 


>  pnliminarTexpeniD'iinU  al>o  tlioired  c1c«ly  tlio  uoccmity  of  kco;> ' 
Ui«  lurraeta  in  cooUct  fro*  fnm  osido  ;  the  *urCM«.t  ivt^ri  there 
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In  the  aiUolniiiiE  njniro  (FIk-  2)  In  ra|in'«euli»l  ih<i  ■[mii^inuiit  that 
hulirati  rumiil  «iita)iU'.  IS .-tn-ccu  tlir  two  LuIil'.-i  i  aiul  U  were  |iIm!ri1 
ihr  two  tulwi  ft  and  r,  whii^li  vurn:  iM-uvinil  lii^^thiT  •ml  kept  in 
toDtoot  vritb  «wh  oth'T  nu'l  with  the  tiil>u»  a  and  .t  by  <iimi»  of 
•  ■Priuii.  <i,  i,  t,  •>  vitrtr  Ul  ovil  from  the  MttiP  lorii(tt)  if  tubiuK, 
•nil  tlio  enclxol'tuiiilr  in  conlJU^t  wenadi«fciit  pai'tions-  hnfuru  enttin^f. 
To  tlie  *iiHk  (if  thn  tiihui  a  aixl  d  wi'iv  wiMrtvd  Ihn  pop^iur  or 
iToii  wire* ,  whii'h  ntini  cnnnivited  to  tin'  giltniintiii<t»r  U  loir-imUt' 
ancc  ThmrwijJ.  aiirl  in  ihi-  ntviiit  wm  intrhiilnl  o  ain-  which  liwl  a 
rcniataucr  of  0564  ohm*.  Ac  the  aid-->  ol  tbt»  nin;  wm  «Htaliliiihm!,  hj 
inc4iH  of  a  LrrisDclir  orll  mid  mi  n>ljntlAlilc  lii^li  rfHistauoD,  an 
CM.K.  of  micli  a  Mia^iiitiidv  iH:  tn  luilani^-  llii>  llicruiO'nWtric  K.U.F. 
Tlis  oontacta  of  thv  luliis  n  aii'l  </  tvitli  '<  and  '.  and  nitli  thu  xohterMl 
wire  a  wore  kepi  at  tli«  naino  loniiiorataro  \>y  ii)i.>a.iis  of  a  i^oiiMtant 
uUTreut  of  vrater  HowIdj;  ihroiigli  llie  1u)m-h  a  and  '/.  nhlch  voto  coti- 
nootvd  \iy  an  ItnUariihbrr  tuln.-  nut  -iliitu'il  id  ihc  ll^lru. 

"A"  aud  "  |j "  inv  iwo  iaukuta  round  the  atLjacftitt  eiuLx  of  tha  ttni 

tuhM  i  and  r,  l>)-  iiii-auH  Dl  whii'li    tW   ukc  i!Utl  cali    l-e  1(a|-l  hot   s»d 

th«  «lh«r  oohl.  A  ciirr«iit  of  •t«aiii  u'la  ii-iiiil  t<i  prit-luca  tin-  liif^h 
tcniMraturv,  and  ouM  whIlt  for  tlit  low  tMiiiMinituiv.  "A""  and 
"  It  '  «CTe  uau»lly  abuiil  half  ati  iudi  Irviu  tliu  c^itda  of  tho  tul«K. 

The  tein|icratun->  uf  th<- 'aiirCai-i-a  in  intiilact  wviu  apprvsirniLtety 
Jolvrinmcd  by  mcaiinof  two  iran-icvrniari  idlvvr  i'lnaLiunn,  whitdi  iteiv 
placo<l  in  imatl  hole*  driljcd  ■•  ■I'oar  an  MHsiblo  Ui  the  ittitravti  iii 
Miitnet,  111*  hrtt  jnui^tinn  IwinR  hare,  while  thi'  cold  wa.*  prcvL-iiteil 
from  tnurhing  lliiJ  tnctn.!  [and  tn  •hortJ-iKTiiiliiiH  tUn  K.  M.K.  to  Iw 
moiuuivd)  )i}'  rii<inii>i  of  X  Miiull  inih.itiililiiir  tuliu.  It  w.-ut  |ir<iviotinly 
VBiiliwI  lliat  Lti*  K.M.I',  in  lliii  wiWliniy   Itnnjmratiini  rirvnit  ira.* 

impoTiional  to  Iho  liil'mnoo  of  i«'inporfttiiro  of  tlip  jniiclion*,  ainl 
b  wai  found  that  it  ^23  inicrovglta  par  doKrcc  diOcn^iioii, 

Exu«tiin«ntin{(  hIiIi  Jiij.  co]i^r  tuhoa  an  K.M. ('.»»•  •wtaljliah-ml 
trom  not  and  cold  aoraaa  I  bo  junction,  stiowingthat  the  Thomaon  ^ffm-t 
ta  poaitive.  The  iiiaRnitiido  of  the  E.  M.F.  waa  for  ooo  cigxrimpnt,  for 
which  tho  abrupt  difrvreiice  of  temperature  at  the  iiuface  Id  contact 
wa*  upiitoxiinatrly  Mdniatcd  al  SOdeg.C,  6*0  luicrovolu  when  "A  " 
waahut  aiid  "B"  c«H  £'4  mlcrorolta  whim  ''A"  v»b  cvW  aunl 
■•lI"hoU 

It  fthould  be  Bt&tAl  that  before  dividing  tho  tilbc^  of  ^liioli  b  and  <: 
formed  jiarla,  a  siiniUr  tJipiTliiient  was  runlf,  but  no  E.M.F. 
olilaiuril,  th(iwtti}(  [hat  it  b  to  tiin  ilisi'otill unity  in  ihu  lempnraKire 
gradiMil  rath«rtliBii  to  thu  atMjiuciu  of  ihu  Kiatlii-ul  tlial  th^  E.M.F. 
u  dur. 


Similar  rwiiltshBva)>o(.>D  obtained  with  jin.  IrttiituUsi,  uo  K.M.F. 
tiuinjt  ithLDiiiablv  vrhtrii  llio  lube  Is  uuttre,  Wc  on  dtviftba  an  K.U.F. 
frniii  whl  to  hot  acKwa  the  junction— i.e..  In  lliu  i>ji|iiiiiitc  diri^tinii 
t«  tlwt  ol'tainvd  with  thu  co)t|HT  tiibcn,  and  nf  far Kriutx^r  mnEnitndc. 
With  adiltannien  of  teiiiEitTatiito approximately  intiiTiatcd  nt  SOiluji.  C, 
tl»«  K.M  F,  obtaiiicl  waa  74*6  nncrovolt«. 

A  prnliminaiy  Mi'iirimi»nt  his  b««n  made  in  the  oawi  of  iron,  on 
thft  ri-laiion  )«tween  Ihu  H.M.F.  and  tho  <liffi>reiiu«  of  tomiwratnrL 
witliio  tlie  rtMgt  of  tlu  abuv«  axpaiiinaiilit.  Tliu  method  emjiloyud 
waa  as  fullowa  :  When  the  whole  had  att^nui   ita  t(iui|icratnie  e<iuili> 


hrinni  the  StCMU  was  Htoppeil  while  tli«  fuirrtnt  of  oohl  wata* 
contiiiuoJ  aa  bobn  ;  tfasD,  while  the  hot  nartioa  wa*  eooting.  wad- 
iiisi  lit  Ibo  two  nlvanonictoni  wcm  taifc^D  alternately,  Vte  MM 
{(iTvBtiamctrr  in  the  ihemw^alaotrio  iroti-gMimn  illv«T  cirrnit  In- 
dionliii^  Ills  lfiiii|wrai nre  difllKftm,  and  tin  ntliur  in  llii-  main  rire»it 
indicating  lhe,H.NLF.  Fmiii  Ibaee  altoriiatv  rt«>liii|r<.  taL<^it  at  eq^iial 
iniiTvaU  of  Iliii«.  atuiitlluni.'Oiie  roodiiiga  wore  dadu>rr>l  by  intvij-oUtMiL. 

On  jdottliig  till"  UHrvi-(Fig.  5)  KiTiiilt 'he  relation  lictwceu  tho  K.ll.F 
aad  Ibi)  t«iniwjr9turr  ilillvruaue  it  i»  louud  V>  be  a  ntraichl  line,  "hflw- 
inti  that  thit  B.M.r.,  in  Ihv  caae  oflroD  and  within  iBo  nuf(«  of  tha 
eitperlm*nta,  ii  very  nearly  proportional  i«  the  dillaronco  ol  i^iniwr*- 
turc,  a«  indiuiitiul  by  thn  jnnctioiui  plaL-ed  in  the  nianner  dapcrlhoL 

Thu  folliiwiiig  am  Iho  niimhm  frnm  which  Fig.  3  waa  drawn  : 
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Till;  icanlla,  no  Tut,  of  thc«o  ex|icriuiant>  arc  : 

(1)  Tlio  ditet'liun  of  the  K.MJ^.  is  oppu^ti*  in  fho  e-*»a  of  ilie  two 
lypical  niiiUla,  iron  and  Pop|icr,  being  trom  liot  la  oold  acram  tha 
jiiiiclLon  in  Ihi-  rmn:  ot  ponnr.  and  in  tho  rererw  dirootion  in  tlM«aa» 
'if  Iron. 

;2)  Tlic  uiagnittulv  of  the  K.M.F,  Li  very  ni-icli  Kr«atar  for  iron  than 
fill  mj>|K>r,  v'hit'licorrai|>ondiitotlieinuc!hgri)alar  alopeofth*  iron  linu 
in  the  thoniin^ntnitrif  iltiti{rBiii, 

{i)  Tbic  niauiiittxlo  of  iTie  K.M.F.  ix,  for  ihauaM  i>rirDiiu<l  within 
till!  raii(p  of  the  ociirriini'nt*,  |iro]icirtiniial  to  the  ahriipl  dUhrenix  of 
ttfin[Wrainre  on  rithar  aidoor  thi;  jioint  uf  contact. 
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ELECTRICAL    TRACTION    (NORTHFLEET 
TRAMWAYS).' 


nV   KUWAHD  JlWVd.I.i:,  M.I.I',,1'. 


The  rxiwiiacauf  hvninxa  tminway  fonn  mudi  a  nerioiu  iironoftiaa 
of  tho  total  workiiiircsiwnMf,  tliat  niiy  rlioajwr  olfcf.tiva  mcthotf  of  [irQ- 
piilAioti  will  nutiiially  Ih'  ^lailly  iii^itivod  liy  tlm  voriaiis  uampanio*. 

Hteatii  and  ooniiircvMMl  air  hnyo  Ium-ti  t'limiivnly  tri.sl,  and  altbaHgh 
in  aome  ca«H  their  «xi>etiH«  lia^  I'miiiuiml  fnvniimbly  with  honinj;^ 
thu  uiaohinaiy  UkrI  ia  so  uuinbarHonni.  and  the  riiiimnMi  an  graat, 
that  even  ooiitpanlBa  who  have  liietnieil  the  cxpcnno  of  ahanlaiunK 
hatnra  tn  TaTtinr  of  Moaiii  aiu  Mriotialy  in'.vlitaiiii^  the  ailoptiot  of 
ulcctrieity. 

Tlic  cable  tyaCema  hav«  utet  with  conaiduralde  anoMM  in  tlia 
Untluil  Statu*,  tuid  Iiavp  aehii-veil  nnnie  'iii.>a«iiT<'  nf  Kitffi<es<  in  tha 
UuiltNt  Kingdom  :  Imc  tlie  L'utidiilim-.  umU-r  wliidi  a  uable  line  oanlw 
o(«ra[(u.l  L>uon«uii<Jallv  ur*,'  tiiMniiiiduiinly  hcavv  irallie.H.  atieh  as  ila  not 
oxiiit  in  the  Unitiiil  hiii}(i!ain,  but  do  ni  tho  United  states,  when,  a« 
ia  -ireU  known,  tiaincArs  arc  practically  tli«  only  aviulahlo  MrMrt  von- 
Teyanciiii. 

Ati^ny  Icailiiia  authoritica  in  Cratiiway  adniiulatnitlou  who  hare 
iDKlni  and  oonriilored  tlie  vnrinuy  inrthixU  of  traiucar  pronuMot),  faaTC 
of  late  jiiiblidy  expremed  Ilicii  cniilidrmd  \u  che  ifrcat  aaitability  airl 
oconoiu;  of  oltctiiuity  for  ihr  pnn'o-ic.  Tlie  siiltjcic  in,  thnrofora,  oog 
flf  pQCuTlar  ai^ilicaiice,  nat  only  to  abarohoMora  in  the  diroctlon  of 
iuoreaa«d  dividvnda,  hut  ahw  tsj  tlie  Urijo  body  of  Uio  [)\ihUc  uaitig 
thia  popiiUr  inetliod  of  coiiveyaDce  from  Iho  jiMni  of  vi«w  of  raduead 
fares. 

It  IK  ohvioiu  tlial  ia  ayatenu  of  mechanical  pTa|uiliion  reQUtriut{  the 
diHliibiilian  of  |Mwcr  orei  many  uiiloa  uf  line,  thai  the  elilcienor  Of 
tliu  distribution  will  Ik  butluraa  tint  iiiiiiibur  of  j^nt'ratin);  atattona 
in  dimiuislnHl,  and  tliat  tho  iiuxttuuiii  iKouuiuy  is  atloiavd  wIhq  all 
tbo  ]n>vrc?T  for  a  couiplele  »j»tuiii  ia  d-o'-uloped  at  one  only. 

To  iliitribute  oleetrical  power  tconotuically  frotu  aito  (('"■'^'^'^■Nt 
•latioD  over  distancva  >uuh  ai  are  oo<rered  by  tramway  tyat^niuol'aiiT 
extaut,  it  in  nniiiitial  thai  lilj^li-tunaiiin  tiuri'anta  ahuuld  ix  amployiw, 

*Pa|«r  lead  beforv  Uic  Britiah  Auociation  at  NewoaatleL 


I 


I 


•O  M  to  muiiniiBe  the  1a»af]i«wet  iii  tlio  ooriduubirn.  Huw,  il  tliv 
ftlll  tamAm  of  such  cumntn  wnro  apnlujil  to  tlio  ttrivitig  tao\ax  on  oftch 
CH(  grftTC  difficulties  would  fr«»ent  tli«KLielvu  in  in«ni[iuUtii>ii  and  iu 
|U4Mivii»  th*  iDAlor  frora  injury.  I)j  tho  MiiM  tyetctn,  hiiiF<>T«r, 
it  fBpemlDkhy  ninning  thotiiAt«t-9in  aariM— «tli«  iiftmi>  imlipaten— 
laatwn  lbs  aa^riniuin  use  of  mulfnlation  tog»t)i«t  triili  iierfiKit 
mMj  to  tha  motoT.  Tbt*  wu  nrngidaed  at  an  miIj-  steRe  by  itt» 
ktB  Pmt  Fleemlng  JenUn  rati  ?nmi  AyitoiL  uid  Punj,  and  ttic  ttrai 
fleetric  loo«iui>tiT«a  erer  ni&  in  Mri«s  vm  itmd  hy  tlivm  In  connec- 
tion witb  ttlpberw. 

Tlia  ml^Mt  of  «Wtrie*l  tnu>tioii  i«i(>h«d  muh  a  d^fpree  ot 
nnnlMBoe  hi  tliU  country  tJuil  Mrly  lurt  ya^r  at«[Jt  wetv  taki^ii  I0 
OMacoutnte  tho  piMi-lirahility  of  niimin))  uluctriu  mut'in  Tor  tmiicara 
in  MlicK  with  HtIi  otliT,  ami  nn  olnc.lrical  ttvimj  cm  thu  aoriri 
iijMom  WM  Mjuippoil  and  put  into  operation  at  Ki>rthflvct. 

Tho  MHntial  parte  of  an  oloctrical  tnniiray  Itna  in  whicli  tlie 
Tn»ton  are  ran  in  »f<rio8  aro :  *■»  olftctHn  gruoi'abir  jirMlncinga  ciirrnnt 
afeoBctajitqiiiAnlJty  and  *n  dltotri""*!  prnsimm  rarving  continually, 
aMOiding  to  tlic  total  work  bdng  ilonn  )iy  tho  wiialo  of  the  motors 
togvtlipr  :  the  condiiGior  taking  the  citrreiit  rrani  ttia  gsoerator  to  the 
ntoton,  iirovldt.'(l  vritli  aiituijiatic  Nwitclios  i>f  auoh  a  eliaractet  as  10 
«mblB  tlio  (wiitinuity  af  tlit-'CDwltiiaui  to  bo  broken  aa  biij;  &s  tho 
motor  i»  in  cLvctricalcoDtact  witli  tliu  oiwu  flmb  of  the  couiliicior, 
and  to  t>e  clo»ed  m  toon  lu  th«  taiytoi;  ut  pauinf;  away,  omaw  to  \» 
In  contact  with  th«  oncI«  of  tbt  conductor, 

TiiiM  uiwrntioo  tnn^it  )•■•  iicTfarniail  witliout  dijiturliiiig  thu  niotallit 
tyinliiiiiily  of  lh'<  cirriiit,  and  withfiiitnliiirt-druuitiiiK  tltn  motii', 

Thi"  Ki'i'TitoT  Kiuii  at  Kortlillnot  i»  oni«  of  St»t,ti>r's  ;inM'iil:  rnii-itanl 
camnt dj'namoa.  in  which  ly|io  ot  niaoluiiR  tho  IC.M.l'*.  li  rarid  by 
tho  altsration  of  tlie  poaitioLi  uf  tlio  bi'UBliot  on  tbc  i;oiiini  11  tutor ;  tliit 
M  nfCfrctcil  by  nn  <i1i>uti'i>'ii1  nt-^iktor.  TIif>  ciLrmnt,  aftrr  baing  ^aii<>- 
rat«i1  in  tli*  dynaiiH),  iM'foi'e  ffninf"  to  lino,  iumwis  tlirou^li  11  luileiidiil 
OontsJning  a  mnvins  soft  iron  oon?.  The  iKisiliQii  of  rnix  coio  ro^i- 
latea  tlis  |>osl1Ii>n  oftlii-  lirnHhui  tiy  tsieaiiK  ol  a  datiblo  vatclii'I  vioikutfi 
Mia  wl)«.-I  \ulli  tivo  Mliuf  Ii'ut!!  oil  itA  iiciitdiury,  winch  whoul  iiiuvi.-n 
tlu  bntnhct  Lhruli]jlia)joar.  Tin  doulilL-Ttitcljot  lBkv|it  nj-ifily  iiiuvinj; 
to  ami  fro  by  sii  ccCFutric  workiii^*  olT  llii^  dyiiamu  slinfl  tlinjii;;)!  s 
Ndtietnf;  ffUr.  So  loDf;  a*  thn  ciiiront  i*  ot  Ili«  |>ra[Mr  •tnanlity,  tUu 
pMdtiou  of  tlie  core  ta  budIi  that  tliL-  muOLL't  duuit  uot  uut^u  nitli 
cither  of  tho  two  iwbi  of  Ivrtii  ciu  tlm  w1ipl-1.  but  tvlini  tin-  inirti.nit 
risex  or  falln  till!  ]>o«ilinn  n(  [he  coiv  in  >lU)n>d,  «>  ii-i  lo  L*aiiHi  thi' 
ratclict  to  «ningn  with  «iif  or  otliw  at  tho  »oIn  of  t*i?lli.  when  iIk 
poaitioii    of  thn   ItiwIkv   is    raipidly   altcrwi   to   adjust    tti"!   wiruiit 

Juantity.  Tbi^  |>o]ir-|>ii'c>.'H  a!  Inn  •lyimitiu  ara  ao  Mha|>o<1  ^a  to  rnliici? 
ie  "  >|iarking"  tliAt  mi^ht  tuj  Miiiponail  In  nunilt  froni  tha  variation 
ffhs  load  orthahnithra  w  iiineii  m  m  um\i>  it  jinictirally  nngli- 
Tho  E.M.F.  in  varied  from  &  fuw  volts  to  ni'wanls  of 
Tho  cunc^iit,  ftfti>i'  [lAMijit;  thiijii;^ti  tho  n^iilator,  hoim 
1«  ■  hiichlyiuHitldtcil  I'^ildi.-,  ri'iu'liiii;^  lliu  wholu  K>ugth  uf  tho  lint-. 
The  tahlu  ia  u<il  at  iLintaiiiivi  ol  21fL.  al<'ii|;  ihv  line,  au<l  thv  niids  '■[ 
it  are  led  into  li'i-miiLaJB  t'oaiieelcd  wiLli  lliu  otjioHito  fui'H  of  a 
"  afiriDi^'iack."  uliich  in  nl  thu  santu  tiiiic  tlto  automatic  switch  and 
oontact  [nilul  from  Hljiuli  thf  currtul  «  oilh-cteJ.  Kroui  tho  1b.ii 
"  ipinKJack  "  hL  [I1L1  i-iid  i>)  thii  linn,  a  Tnluiii  calilr.  with  ita  tiliiulM' 
tbn  nnbiiikra.  in  lircnielit  liwlt  to  tlin  othnr  t«rniiiia]  uf  tlio  ;;ufiLTBli>r. 
owia^  to  thv  liijf  at  N<ii-tlit1iM-l  1-<'iN;;B  niii^'lo  ttauL 

Tho  "  »ju'iiif;-jaik  "  jn.sl  i-<-ifiic.l  lo  (iuuwstji  of  u  juii*  ol  (•larLtl 
AUtbemraro  hlookn,  14iii.  l<y  3iti.  l-ylin.  To  na.!li  l.Wk  iji  uttaahtvl, 
Vt  means  of  a  doulilo  uiiiial  ii|iriiiit.  a  tti'"nii.-ul  cAHtinz.  ciirvml  at 
the  GndM,  l>nt  lint  iti  tin:  rontii\  Thi-  K|>i'iii)f>  nrv  n(  wLllirK^ut  xtrnngLli 
lo  iar»  tho  lu'oi.-ualiJit;*  to;^tli<'i  ivjlli  n  tM^-f  uf  Alh, 

Uudei  tlie  i-ar,  nad  lor  itn  ciitirv  l^uutli,  it  Llii^  uolloiitor, 
I  ©r  "arrow,"  whicli  couf^lnt  of  two  lliitkin'iww  •>(  iiidiiwuWioi' 
Ix-llin;;,  ■■a'-h  hnvinc  a  liicmd  iiisiui  atiip  lit-rti'd  In  it  for  ncnily 
ilnrnlin;  Inigth.  Tnn  nnar  of  thn  "anow  "  nl  cui'li  nnd  in  sho>l  witii 
wrought  iron,  hroiight  t*  a  Iciiif*  edjfe,  bo  »s  to  laxily  fori'ii  it»  nay 
iMNimn  the  two  lacft  of  tlie  "siinng-jack,"  whith  Mnlomatically 
doM  aftcT  Ita  {luiua},''',  Tliir  innnitiiiiii)  tliicknoiw  "f  tlii'  "arrow" 
ialin.,  wtiidiiB<'uiiBi'>|UDiitly  Ihouxlml  lu  whii-h  tln-'^auiiii'tHldim-kn 

•re   wiiaiaUid.      Tlio    L'midnc.li.'r    on     I'luih     aiilo    uf    I-Iip    "ariiiw  "  is 

lBp|iMl  round  on(>  end,  aii<l  uii  iii^iilnti'd  nji^w  U  li'ft,  xli^lilly  f^TMli^i' 
Unit  tho  auTta.w  ef  wnt/i'.'t  of  thu  "  sji'tin^'.^sck  "  near  tho  eiti<<iiiv 
«m1h  VU  upJHiailv  MeM.      by  lllcsu  «^\»,  thi'   [KtSMKC  of  tliL'  i-oltet'tuf 

from  one  ''  niirin^taak  "  tu  luiotUur  in  rifoctcil  n'itliont  Rliort-uiicuit- 
isfC  tho  motor.  Tn<:  "aiiow"  in  ahowa  in  tho  ai;l  uf  [laiailli;  from  oiiu 
•■[iI>riii;,'jiKik"  lo  tht'  olhrr;  olio  half  of  thu  "»]ninsJBili  "  whicli  Li 
IwiBS  pnittod,  ami  ono-hair  of  thut  which  is  lioiof;  loft,  toswUiflr  with 
tlin  2in.  lonctli  of  tnhlp  Iwtwei-ii  thuui  in  i>oniiil«toty  cutuf  citoitil 
liy  luuanccif  tnvM  gaiw,  thi-  ronlitiiiity  uf  titu  cirriiit  liaiii;-  mcaiiwhiln 
uuintaiuc  througti  llto  niolor  and  tli'i  niiiniaiii^  u|i|HKiiii!  halvm  «f 
Uia  "anriiig-iecKii."  It  will  l>o  rwdilv  rtcon  from  thin  that  at  mr 
tnomenl  >•  th«  oiimnit  cut  oJI*  from  the  motor,  or  at  uo  momviit  u 
Iko  noitoi  nhort-t^DMiit^l.  In  lae.t  tlic  aiiinicter  tfarriril  an  cavh  car 
ah<»WH  the  cQiiHlant  raluci  of   thr  (iniwnt,  wttlinnt  any  variation. 

Tha  twndnclnron  oJU'Ii  "idiiof  tho  arm w  in  connnctnd  by  »ii  Jiisu 
UCad  «abla  with  ihr  nioloi  i-anitvl  on  the  car.  On  each  plstfonu  of 
Uiootran  livo  >tlionf;»witi?1mN.  One  of  thciMt  imrTra  to  n-vitrac  the 
dilMllrai  oflliu  lototioD  ot  lli<:  mmattiro  l>y  altcriiii;  IIk'  couiivctiviu 
between  tho  rivM-magii<i|n  And  thu  arMiat>ir>-,  thn  otiirt  Tr^txlatin;;  the 
(iwrtr  of  the  motor  hy  thontlUf^  inoro  or  leM  cunent  fiom  lite  M<I 
mtffUttB.  Three  ajicods  ar«  jirnvirl^d  for,  and  t]i«  i>to)>iiiit^  uf  tho  aax 
li  hiwu^it  abont  by  coiuplet^ly  Hhottrirriiltinj!  tliv  liold-tiiagiiel,  &1III 
iHtoeriBg  thr  current  to  poaa  thiuuch  Iho  aingatuio. 

The  motors  are  run  at  400  revuliiiiuiii«  |>eriiiiDiito,  d^liruriuKal  ihi: 
wwwi,  «hvn  the  iioU-uiaKUUta  aj'«  fully  cxoiled,  15  \i.y.  un  lliv  bi'skv. 
inU  alow  BiHtMl  was  Kd«i-t(Nl  tu  do  away  wjtli  intvtiiitdiatv  goarin;; 
beMreen  the  tiiotor  i>haft  and  tJi«  cat  iliall,  wlibJi  hat  tii>  lo  thu  Uuie 
been  Uio  uhuaI  |iracti<v. 

At  Northflooi  tin*  initttii  |>iiihiii  |nHn  dlivct  with  aniiur  wlicol  on 
car  iliafi  in   thr  ratio  of  !--«}.     Thv  goariii^- ia  ilonMu  lielioal. 


■  Al 

■  th«r 


vith  a  view  to  noiiwlftw  ruDoing.  and  tho  practical  working  of  this 
gear  b  moat  aatiafactory. 

Tho  motora  are  uiouiito^J  lu  •  way  now  ifeuorally  ulo(it«d  in  tha 
UoitM  Statei,  on«  eud  Wing  supportM  by  two  half  l>«ariufrs  on  the 
<lriving  ihaft  of  the  oar,  tha  other  end  being  4ii«peiide<l  by  1  rplral 
spring  trom  a  ttoat  haatn  acroea  t]i«'  cat  body. 

The  moton  are  of  the  RliveU- Parker  type,  .iitd  the  liolJ-mwiiet* 
are  coniMCtwl  in  Uriel  to  the  annatun;.  One  uf  tlic  can  i>i  limited 
electrically  hj  meanit  of  loir-miatanoo  Bcmitdo  lamfn.  Thrro 
aoeiunuUfoT  coUi,  of  tho  trauwa/  type  of  the  Electrical  I'owor 
StaTiig«  tJonipany,  are  tuaertaJ  in  tns  main  cirrnit.  And  tivo  lampn  of 
10  ampcrM  nacfa  and6'6  ▼olta  am  run  in  ptrallel  oif  the  aociimiilatars, 
Tlie  nocnmiilatonthomaclvoa,  however,  are  not  diii'hirgpd  :  they  only 
serve  as  potential  rvdnoen,  the  whole  of  the  main  cnrivut  eoing 
through  tno  lanipa.  Shonld  odc  of  t]i«  latnpe  hrvak,  thr>  romariiOer 
arc  fll^hlly  mure  hrEghtly  lacaudoacod,  and  the  carront  dun  to  thu 
broken IwuppaiWBltroiiKli  the ttocumaUtor.  Atwo-wiiyawitoh  vnabliM 
tho  Accumulator  to  U  taken  in  or  out  of  the  main  oiteait,  and  tho 
aocu  inula  ton  are  large  ononch  to  run  all  the  lampa  wlthotlt  aHlitaneo 
I'fom  the  iiiuin  I'lirrent,  «hoald  it  be  roqulslte. 

Tlie  icetierator  in  driven  by  a  Raby  compound  undur-lype  engine  of 
10  h.)i,  (nominal),  with  a  looomotira  IwHeTover  It. 

The  appearance  of  thu  tramway  on  Die  reul  amfaco  in  in  all  rcapootit 
■iinilar  to  that  of  an  oritinary  tramway,  the  ooD>luit  throng!)  which 
tho  "an\t«"  travel*,  and  in  whir^h  the  "  apringjutJu"  or  oontant 
point*  uv  Kituat«d,  lieinR  foniit'd  hancalh  oiio  of  tlin  ninniag 
raik.  This  running  rail  ixthn  rrnm  tli"  onlinary  tramway  rail,  ina» 
much  asllic  tiowland  guard  portion!)  coiutit  of  two  eoiuralc  and 
independent  rails,  havine  a  narrow  elot  liu.  in  width  hctwcun  tbetn. 
tliroiijith  which  Ihu  mociianii'Al  «onnoction«  between  tho  "arrow 
tmveilinK  in  the  tint  »iid  Ih-n  c*r  hndy  are  sitnatcd.  By  tliie  ni«aiis 
any  further  iiiterforeuce  with  the  nirlace  of  th«  rntul  than  that  wliioh  ia 
ooitimoii  to  all  Craniivay  ^vBtanip  i«  avoidoil.  Tti-o  tube  bi  8ia.  In 
width,  the  bottom  hfUin  I3in.  ticlow  the  !«urfiico  of  the  r>iail,  thfa 
Ijoiuo  an  rjt.'nptiniialjy  Muall  L-uiidiiit  ei  coiiijiaro.1  with  the 
(uiiiiluiLH  roiniiionly  in  nw  fur  mlilu  ti-arnwayi),  siluli  c>>iiduita  liavlnt; 
tho  I'lirtlicr  diawlvantigo  ol  Dcopwit.itiiii;  l«-o  ■vrntrul  rails,  owii)j( 
to  ilirir  br.iiij;  rituitwl  in  thu  middle  o(  ibi'  tnek.  The  raiU  are 
HI  I  PI  Hir  toil  by  iiioaii*  of  ciuit-inm  cluirs  or  yokca,  to  whkili  they 
aril  fii<:>iirrly  holtod.  Theau  yukun  are  jiUt'ud  II  inl«rvalii  of  atnut 
4ft.,  ciciptinjr  at  the  rail-juiuls.  wlirrv  they  an:  clover  toa;iith«f. 
th<:  nidw  mill  liotlom  of  the  tube  twtwton  tliuec  yokca  bcintf  larmni 
of  I'Ditliiud  ccinont  conci-ctn.  Tho  mil*  a.rv  ma-ic  iu  21ft.  Ii^ngths. 
c»rT(Mpoiiilitiu  wiUi  til"  •liiilatirD  ajiart  of  the  "H|irili){-ja«k>,"  and 
at  ouch  rairjoint  n  spooiiil  nhainlior  in  fornmd,  liavin);  a  con- 
venioiit  romovalile  lid,  by  initana  of  wlilnh  nr^Au  ia  ntitained 
to  the  "  Bpriog-jacki."  The  yiitcen  on  either  mile  of  IhB.iointaaiD 
shiiilar  to  the  onlinary  voka».  e.ii.'n|iting  that  thoy  are  provided 
with  reL<(BMB  tu  ruuiivo  tliu  atoncware  seiiatating  bloi'ks,  U>  which 
tho  "  Bpriiiij'jack  "  clioiki)  am  atlaoh«il.  TIi'f  mil-juiiitn  thoiU' 
aelvi-K  aii>  litheil  in  tlio  ordinary  manner.  The  oonlre  of  the  tube 
In  placad  suniewlial  luai'to  the  track,  iu  onler  that  the  "arrow," 
when  travel  I  till;,  nball  not  be  dirootly  underneath  the  slot,  »o  bj  to 
avujd  tho  daiiK«r(irwal«rlruin  thu  inail  surface  In  wet  weather  fall> 
in;;d{i*<^LIy  on  tlio  "arrow,"  and  aluu  with  a  view  tu  jiru tooting  tlLit 
"  NpILDejack'' checks  ttiruiselvcB  iu  a  Hiniitar  iiMiini-r.  Tii«  roof  of 
th«  oonduit  bvlwr^en  thu  yokei  ia  (oi'iueii  by  a,  2'*ha[iod  tool  platf. 
The  ethh  jiiiniiij(  tho  "  Rprin}[-j ■>''''  "  '*  '*d  in  an  iiidep<ini!eut  3in. 
i-ailli<!iiwiir>'  jiijin,  niiiniiiiC  liuui  ehaiulicr  lo  chamber,  and  in  titii  titlw 
alni  is  Iai<l  tlio  reliim  rtatiYn.  iSom'!  spocial  roiialruction  uf  )<nitit>i  anil 
rrnwiinjn  in  iincosHitAteii.  uwin^  tji  tho  junction  or  iimeHitii:  of  tho  two 
tnliM  iiudcmioth  liio  track,  which  iuvolvee  a  coiuidoralilo  projection 
<'fun.'^n|i|'ott<i-I  tonguo.  lu  OKi«r  to  teoui'c  the  safety  of  onlinary 
trallii;  {lUMin^  over  Ihow  ton^tu,  a  tltmhlor  or  rockinft  d«^oo  baa 
Imnn  itriivided,  which  (orin-  a  Hiipporl  for  the  tuv  of  tliv  'ongite  when 
tUf  car  is  not  over  thu  jwiut.  but  which,  during  tlin  pavMge  of  the 
car.  isiirMKinil  a.'iidahj  nicanaof  the  "anoWahaiikii,  wfaicli  will  be 
relcrreii  to  hmvalter. 

Owiug  to  thu  nairowiicae  vf  *  |K>ttiou  of  tho  rD«>l,  the  lk)aiil  uf 
Tra<I<>  rnp|nir»<[  llml  lhi<  linn  in  thla  part  ahould  bo  oonstructod  iu  « 
iitAiiner  technioally  known  as  a  "tlouble-single  "  Hue  ;  that  is  to  aay, 
wilb  three  railti,  mi  as,  wlitlu  k-iplag  tha  tramway  ear^  on  the  |irn[)cr 
nidu  of  iht-  roaal  in  the  dlr«<:tioii  they  aro  tnT»lllnjj,  and  than  alluw- 
iu;;  i-learanM  for  oidlnaiy  read  IralBc,  to  nrahihil  the  iionubility  uf 
two  traniwiv  an  fiuriiig  each  otiier  iu  tbix  narrow  lurU  At  tliu 
imrtion  of  thi' Idle  two  of  the  rsitii  had  to  be  fomied  with  conduit*, 
tile  thini  b«ln;{  au  urdinarv  tramway  ralL  Soma  aiwetal  fornii  of 
i-iiubtruction,  a«  rosaivU  LwlDtH  ami  L>rT>!«liigK.  wi*re  iinwullatad  in 
LliJH  IxirtiOD  ofthu  road,  but  ijai'D  dwa  uut  t^'ri'iit  ufa  full  dotcrip. 
lion  iiriiij;  fiv-cn  uf  tliino  and  many  utliur  lucchauicaJ  cuiitrivancra 
whic:h  hail  to  be  i>n>videil,  Thcv.  Iiuwovm,  are  arranged  en  an  nndor 
«11  CI  renins  tauces  to  auloiii»lic«lly  (jui'lo  th«  oar  with  ito  "arrow"  in 
the  risht  dinwtlan.  Drainpipot  are  provided  for  the  nmoval  of 
water  trom  the  tube. 

The  "arrow  "  or  colleclor  cofi'ni'd  to  In-foiv  in  lUiiporteil  by  meuix 
Iff  llvri  >hatik\  thcM!  shanki  Ix-inx  atl.irhnJ  to  caitl-iron  "•Iiom"  or 
"skates,"  which  Irevut  on  tho  r>il,  theto  being  drawn  by  nicojia 
ol  chain*  attached  to  the  w  body,  and  coDUMita>i  by  light  tic-ban 
•'■eve  the  rail  leT«l.  Tliv  lcadiiif(  ultaiik  in  either  aiioetion  t>  pro- 
vided with  n  plough  or  stons- thrower,  for  thn  purpot*  of  ramoving 
any  obetruotion  which  idbv  ha  met  witli  in  tha  ilot.  Tha  inmlataa 
cablea  couuecting  tho  eoniiuotoia  on  tha  "  arrow  "  with  Iba  UOtoi  an 
led  up  [hruiii;h  rucnmca  iu  two  of  the  ahanks  and  ikatM.  Tlie 
uiui:haLii>:al  dotaiU  o(  the  ayetam  wen  deaifpked  by  Mr.  Joaaph  Klncaldi 
and  vanic<d  out  for  him  uu'tar  the  eapervuioo  ol  Mr,  J.  S.  Waller. 

It  may  be  well  to  [Mint  out,  in  aeriea  nuuiinA  tJuit  owing  to 
the  UU1  ploy  111  UII  t  of  a  ourrout  of  conilant  valne.  itis  iin|MMrible  for 
thi.-  iiiunt  ltiuK|nrleiioed  or  diivor  lo  dantaiga  hi*  motor  by  altbar 
loo  rapid  starUng  or  by  rcverniiig  nhilsi  ninuiag ;  iodneil,  il  is  a 
lositive  ailrantage  whoa  d^aoekding  a  hill  lo  oJiock  tlin  spaed  of  the 


«r  by  altering  Uie  Hold  ooQneotioms  to  that  the  &ni»tiiro  temle  to 
reTolrc  In  tlie  itpiinniluilltBction  to  lint  in  wliidi  DiHur  b  tnrallSu]^ 
a>  iLd  power  that  would  athonriw  Ui  loict  iu  brRakinu  Llir  G«r  la 
actual!;  aJdiHl  to  that  iiratlncoil  l>y  thio  t^naorator,  nuil  ihiu  lareo 
■yntpnui  with   iiiotiy   caw  uvl   vhtviiir  jj^^ii'"!^   wciilil    ii|>|>rcdabTy 

■     reUuci^  tU<  total  power  rcijuircU  la  li>  ^ncratcd,  anil  tho  nanncquMit 
(Mtilum[)Uon  nf  real. 
TLrw  ailraDtagw,  eomtiinird  witti  thn  sfficiracy  of  ilistrilintion  as 
ro^nnlaUivjwrcaiitagD  of  power  lott  in  tlio  ponrlacton^  with,    at  the 
Mino  lime,  hut  a  low  diflbrciicF  of  ]MtuiilLal  at  Uiu  terminals  of  taa]i 
H      iiiUividoal  moCor,  iiuty  Iw  re^rLtwl  4«  ttie  main  a<lv*iitagM  of  saria* 
^1     i-iiniiiii)j. 

^1    whifl 


I 


JThi*  «;at«m  ww  folly  illuiitrat«<l  la  out  itaue  nf  Much  ISlh,  ta 
wfiiah  Iwuo  our  raailcrt  Mn  r*fi»t  Tor  tlliutratioin.  — Ki-.  K. 


NEW  COMPANIES  REGISTERED. 


Jfl 


Slootno  Wlii&K   Mid    FltUaca    CompAoir.    LUnlMd.— Rcgia- 

tcit!"!  Iiy  U»rid"on  nnil  Morri.%  40  »iid  12,  'Jumh  Victoria- stmt. 
B.('.,  n'tlll  n  capitjtl  of  £6,000,  in  £1  i<lut4a,  Ol(j«(it :  to  ctny  on 
thi*  ItiKinow  of  niamifiictnn;™  al,  Ati<l  tfl  buy,  mII.  hire,  let,  *iiil  't«il 
iu  ilyttainoK,  inains,  l)att«ri«a,  lani|H,  <>l(>.,  mil  geneimlly  amilnctrli'liitH 
uuil  tiii-Mianii'al  eiigineeii.  Thera  «faall  not  ha  Ims  Chaa  ihnu-  t\ot 
muTU  Iliuii  tivu  DiiTctorai  Qun1  i  Scat  lot  i,  \iin\i%  a  ttliarehoMcr.  K'tiiu- 
iieratiijji  tii  l>u  ileltTiiiiiiuil  j)i  ^iiernl  iDiwtiii^. 

wmiMBCOB  KImMUmU  and  Kaglnattrlnc  CsBpony,  Umlted. 

Rpgiitonni      by      Nvisiihiiiii.      I'ntkinioti,     mil     Stitck,      10.      Vnrk 
HlnM.  Mauvhnalflr.  witli   i  ra|>iul  offiS.OOO  iti  ;CiO«hanM.     Olijm-t  : 
1 1  coinmoni^c,  Miry  nn,  coTitimir  nnil  Javolnp,  oithor  in  Now  S«iith 
Walca  or  olaovrkorc  tho  KiiiincM  oE  cloctricAl  aii4  Kennal  enginvun. 
Til*  rt-j^latioow  of  TiU*  A,  iFitli  nli^lit  iinxUttcatioun,  apfily. 


City    NOTES. 

BrkzlUui  SabnATlne  TU«(Taph  Coinpwiy.— The  nxwipia  for 

iho  v,-fe\  iiiijej  .Srjitrmlirr  6  ammintnil  In  C5,Oil8 

OanuarelAl  Cold*  GOBap*ny.— ^Miordtag  to  a  Roiitor**  telnKram 
from  K«w  Vnik,  l>ii>  CommereiAl  Cablt  Caiii]iatiy  ho*  rUnUrMi  a 
ilivi'ilenii  of  li|  [icT  <<utit.  fur  the  current  <[iiartor. 

We«t  ladl*  and  P*iwaut  Tolasntpta  Compaay.— Tli>-  trallii' 
rwcipt*  fqi  till?  liair-iimtitli  (iitliiiK  Spiituii'jci  15  iiliow  a  ilt'cnaic  nf 
£456  ki  roiiijuli^.l  ii'it))  tliD  r'>lri>i|uiliiliii;4  [•"riml. 

WoaUrn  mat  BnxlUaa  ral«cr*pli  Comptuiir,  Ltiiilt«a.— Tho 

wcsijila  fi'f  lliB  wrt-W  uihIf-.!  ,S«[iU'iril'iT  6,  nftrr  ili'ililrli'i;;  ihi;  liftli  i>f 
tlia  Krr>M  iwviplB  naynMc  \i>  lli«  L-iinloii  rlatiiiu-l!ra/.iliiin  Tulograiiti 
C<im[>any,  LimiW-l,  v,v(c  £1,9U. 

■dnnndson'a.  Ltinit«d.— Tli«  llrat  anuual  luoalinti  »l  RilniniiJ- 
■odX  Limilal,  »aa  lioM  on  tliu  I3th  iu»t.,  at  19,  Otent  (if^arici'-ntrflnt, 
WostiuiiibUtr,  Ml'.  Juliii  R.  WicliiLin,  J. P.,  in  llin  iihuir,  Hip  im-niiTit" 
4baw«d  a  prvifit  nii  tho  Yuur'n  workiiii;  of  11  |ier  vont.,  and  tlip  tliroc- 
ten  Taeommenda"!  a  iliTiiitiid  of  8  \\ar  cent,  and  a  i*iry  ijvor  of 
£1,663.  The  CliairtitAii  (^riRralnUlcil  tho  ]it«|>rietifni  an  tfio  «uocom 
of  their  l)r\t  year'-i  tmilin;^,  and  MiAt  tlio  foitifBKta  in  Lhc  Cnmiiaiiy'ii 
ivuspKtua  linil  tici^ti  much  iiiiirc  Ihiii  rmliMnl.  The  liiiiiiiirtw  of  the 
Cwiiluny  hail  l*uii  50  Ihm  rent.  Rrifatrr  llun  in  tlic  |ir('vtoiit  y«ir.  and 
tlirrv  wai  cvidciic')  nf  d  ociiliiiuaucv  uf  thi'i  )iroh]>erity  in  tliv  ciivrciit 
ywir. 


PROVISIONAL  PATENTS.  1889. 


14163. 

14  m9. 

14206. 
14216. 

14218. 
14232. 


t4M9. 


14262. 


SlClTBMOKIi  9. 

IiiiproT«manU  la  or  oaanaotod  vltli  tolopboiwa.  Itu'lnknl 
Stci'iil'i'iH,  2,  St,  Miili'il.i'.  Iiiiililiii;-!.  Niiiii-f>tli'  itn  Tyiin. 

ImprovDmoiita  In  nrr.tngamoaCa  and  mieltanlam  for 
■torlng  power.  And  applylnk  tti«  >amo  to  at»rt  or  aaalat 
to  KtarUoK  clootrlfi,  gaa.  and  ottier  anglnca.  tram-aara, 
Manlbuaea,  fud  otlmr  vdilolci       Williitn  i;if1'>i<l.  23    N'^» 

|[»ili-J'-K(iri'L,    S,-i](..r.|, 

An  tmprovamont  In  butciry  Jara  for    olootrloal    and 

attier  Blnillnr  ap|>Aratns,     Ijni-"  li.ilijui,  3),  .SiiiiLli,i.ii|'t.jii- 

tmprovomsnta  la  and  rolatlnc  tv  cl>o  braaaiBlaalaB  of 
alaotrlA  impnlaaa  for  th«  pnrpiNMM  of  tolejfrophy  asd 

taloptaony.  Uonpfji'  l''..ilw%,  '21  SniillittEni.iii.,  tmlMiii^s.. 
Luiiilou. 

An  Improved  ayMan  «(  and  apparatua  for    t«logmpIky. 

John  Coity  Fell.  1,  ijnuon  Violoria  sll-tisL  l.nlidoi>.  {SnimiiJ 
VylL,  llritwli  Ciiiftiiii.) 

S);i'i(..viii  j;   10. 

Imi»r«T«tn«nu  la  macBeta-aleecrlo  auuilUnaa.  IIiTlxirt 
iiiha  ADIiwn,  62.  CliiUic.ury  lauii,  Lindgti.  (.\rtlnii  ^^I'yiiiour 
Filch,  UnittHl  Siau», ]    (C.>rii]>lcti;  »iH.ilit*iion  ) 

Aa  Ixuwvunaat  In  Mtllng  ttxlnca  tar  olaeuis  Hgbu 

and SWlUliaa.  .I.>liii  0'''i-ii  i-inlk'.'.Miii'  jmit  .'tyihmy  ItiiiihliiOd 
T^tllini,  il.   Kiii--,.ln'i'[,  Cj/iTil  ^;ir.li-ii. 

ImpraTwnaata  in  olcouio  awitc&ca  and  oat^ont,  wall 
M«ltt(a,  ««mBs  baaoa.  aad  tbo  Uka.  Ucoin,-  Wjikiiuimi,  2. 
Prinoot-tnkiiuon*,  Vtototia-Kinwl,  Luiidan. 


14279.  A  B«w  or  Unproved  uagnatlo  aep«rat«r.  Rurbett  John 
Haildin,  18,  But'kingliiimtin'i't,  Strand,  [jauitoa.  (Oardoo 
OmklinK.  Uiiitiil  .Stntw.)    [Ccim))lQtn  tjicdlicatiaii.] 

14280  A  B«w  or  Improrad  pr»o«M  tor  aoparaUng  Biac»«tliO 
from  n«a.magnetio  partl«I«B.  Ilurli^rt  Jiilm  H^il'lan.  18, 
Kiickiii^LuHinLi'L'iir,  StriLiiii  LutiUu'i.  ^Gunlou  iJonklil^, 
L'nitod  .Sut.f'.l     [(  iiiujilr^l''  ii|ic<^t[iaaliaii]. 

14321.  lBiprov«BMota  ia  and  nlatlnx  t«  tbo  bniab-h»lder*  of 

dfrnamo-oloetrto  mft«Un«a.     iIaoi^  Edciiaor  Uonnau,  The 

HlUVthfU'IlB,   JiUiToTil 

14333-  An  Improved  Incasdeaoenoo  lamp  monnUac  wttb  MHTCOt 
latomaptor.     FVii^iiiivIi    WilhRlru  Anir>1'<,   142,    PteM-titrHtt 

Lon'li'ii.     H'oinplclo  "jicciJication. ) 

14342.  trnprovonenta  in  or  rolatlac  to  aeonmolatora  or  aeoon* 
dary  tjattorlea  tor  oae  tn  UKbtlng  railway  camasoa  and 
oCtier  ooQve/anooa  by  olootrloUr  .Toliti  <;lu>I<iii  ^It'wUiii;, 
55  anil  56,  (.'itnnwri-  lanr,  Lgndoii.  fti«  -Sopirti  Ationywo 
poiii'  K-  'rrnvoii  Hkftriijii";  dn*  Mi'laiix,  Fianc«.) 

Sm-iKUnRFt   12. 

1436b.  Improronuinln  tn  or  ralattng  to  are  ImMPB.  Wllfril 
SvATiwirk  ilmili.  24.  Kintin  Monnt,  llirkniilic-a'l. 

14374.  luprovomonta  In  oleotrlo  are   lanpo.    IWrf,H>  Edrnw^r 

Ilontiin,  Tlic  Hnwthoriii,  Stxlfari!. 

14577.  Proeoaa  of  and  appnratna  for  nuUatalnlns  nauonn 
eamnt  In  oleotrlo  listitlnK  drealta.     Julien  .May  Btadfocl, 

6,  lluiiruc-i'ln'.-*',  I'uithmit.  Maini!,  U.rf. 

14390.  ImprovuncDUi  tn  appuratua  for  trmumlttlwc  atOOtrU) 
cuTTonta  u>  and  from  tbc  oammntatora  ofdynano-alaoGrto 
mooIilDoa,      Ui^cgc    &lcnacii'     Uurinan,     Tbc     Ha«tkonu)| 

Seitbmrek  13. 

14447.  Inprottemanta  la  or  apportalalBit  to  oloetrlo  or  oaUo 
imtlMUod  rail  or  tramway  eara,  aaid  to  tarako  mooliaalam 
tlMNfOr.  partly  applicable  to  etner  vehloloa.  William 
ritllli|ia  Thuiiijihoii,  Ij,  L-jiil-^siuot.  LiTC(jH)i>l.  (S««iu«r 
Altxaudur  Hcmu  «n<l  Luuii  Pliugtt,  L'uilod  8t«t«a.) 

14448.  An  aloetrlo  ehair  (Br  norvotui  and  otlMr  rtl— aana, 
ICilward  MorooH.  37«,  Outer  Ti<m]>k,  Strand,  Miildlrsi-x. 

14463.  ImproTod  moaaa  fsv  rocnlatlns  Ibo  worUac  ardynaiao- 
•leetrie  maehtnaa.  lUnry  llaiptr  and  R«ginald  Page 
Wilson,  Ifll,  Klfi'tstniyr,  Loiiduii. 

14464.  Improvemonlo  In  olootrlclty  motors      Btnih  llatault,  66. 

Pkcl-atiucl,  Iitmduii,  (Dai<j  applkd  lot  under  I'atentaAeti 
1883,  oBoltmi  1D3.  16lh  Pvhniary,  1809,  being  •httoef  appltea. 
lion  ill  .Switzerland.) 

Skitkuukii  W. 

14436.  Impravemeata  In  macnoto  olootno  bolls  or  (oaarators. 

Arlhur  (Iri-uiiwi^'id,  WixpiLintt  Killa,  Calvurloy,  near  Iit-'cd*. 

14604.  An  improTod  Inatmment  for  rognlattni  eleetvomotlTC 
foroo.  U'lUiini  Mi'iiry  1)i>ii^lu.k  luiil  Thoinu  Hii(jli  I'atker, 
77,  UuliiKiiv-inn-,  lljriiiiii;{iiaiii.     lCani|ilBtn  siKwification.) 


SPKCIFIUATKINS  I'UBIJ.SHEU 

1688. 

11887.  Indloatlns  ■treactb  of  eloctrio  ouiroaC    SliallealHiRvr. 

ai. 

14703.  XoRulatlng  olootrlo  ofLrronta.     Willans.     Sit 

1S216.  BUetrlo  awitobee.     Ilurnian  and  Hmitli.     8<L 

16324.  Tnin  elootrloal  eommunloAtlon.     Margetcon,     Bd. 

16140.  <>hBrslns  acnondary  battorioo.    Tyrr.     8cl. 

186&6.  Submartne  teUfraph  «ablea.     Lol-MIl^v.     6<L 

im\i. 

11071,  CoanootlBK  carbsn  Alamonta  to  motalUo  oonAaot«ra,  Ao. 

Laku  il,<ui|ir.     &1. 

11732.  noatrlo  tetograplia.     AiKlui^un.     1>.  Id. 


COMPANIES'  STOCK  AND  SHARE  LIST. 
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NOTES. 


^■~P»r«maI.     Mr,  ami  Mi-k.  Bi-oobs  sailed  for  Aineik.i 
pBrom    !x»ithtiinploti     on    Lha    steamer   "  Colnmbin,''    Inst 
FrWay. 

P  Telephone  PatontB.^Ati  itijuiiction  hms  Ijccii  ma-le 
restnijniiij:  Moikim.  Norton  ami  Co.  from  infriiigitig  the 
UtiiteH  TelophmiL"  Cumiiany's  [ateiiU. 

City  UKhtine. — Tlic  question  of  tti«  tiglitiiig  of  the 
City  wa*  Kirttc^dt  up  nt  tho  mecliiii,'  of  Llie  C'flmmi'wioner* 
of  Scwoi«  <>Ti  Tuufl'Ijiy,  iirid  :»gairi  adjuuniixl. 

H     PersonaJ-^Mr.  G.  L.  JoAoph  has  roaigiiul  hin  ixisitlon 
with  Mr.  -luliiis  S,i.i;,  nml  hna  joinoil  tho  Hrm  of  McGsrs. 
Iplilet'in,  Burlioy,  .ind  Williamson  iw  tnivollor. 

Vienna. — The  .\niAlj;anintCfI  iiitorniitinti.il  l.'0Ta|iany  at 
iTicDnii,  workjii}'  willi  Cnnz  ai\A  Co.,  are  laying  thoinaolvea 
nit  for  lha  Rii[)|ily  of  lOO.OOO  bitnps  for  that  city. 

Bdlson  Works.- ~Th(>  f!di.soii  u-nr1<it  .it  HdicnecLidy 
t<i  lie  KTcatlv  cidnrj^ctl,  mid  three  more  liirgo  ImildinRH 
to  1)0  added.    Tlio  ahoiK«  now  fltnploy  1,800  men. 

Dat«)i    Cables. —Tlic  Dutch    liiid^^,  jiixt  ])iil)1i.-9hcd, 
contains  nieiisuve.1  |'ro|tr)!»*l  for  the  coii3tnn;tiori  of  ii  tele 
giujih  C4lile  botwwen  RtiitiiHsiu"  in  Colelioi,  mid  BiitidjeniuiHflin 
in  Bonioo. 

Rnilwcty  Congress. —TIhi  qiu^iitioii   ivf    thv  oleclric 
ii^bt  'in  r.iilwayf  wi\i<  •\i»i:\is!K'\  ni  ttie  Furis  l{;kilw;iy(Jo')^rces 
^hrith  some  nttQutinii.     The  next  congress  will  liu  hold  in 
Bfit  Pelvrshnr^. 

"  Strike  at  SUvertown.— Tlic  stiikt;  iittho  Knstend  nf 
■•omlon  exteiidivl  ti.  tho  works  of  the  Indi.a  Uiiblter  nnd 
GuUa   Pi'rt'hii  :uid  Tfltt'fjiujdi  Comiiany,  SiWei'towii,  and 

^  1,400  men  luim-d  mil  uit  the  lilLli  irwt. 

V  Sunbeam  l<amps.  -The  Siinbeaui  l<nm|>  ('omihiny, 
t^teaheatl,  have  issued  their  revised  price  li«t  of  sunhctim 
laiufHi.  Owing  t< I  imprnvcd  fiiciliUegJn  tho  manufacture 
ol  these  luniiw,  they  are  able  to  make  a  cnnaiduiublo  reduc- 
tion in  the  prices,  as  cnm|iarctl  'with  the  previous  lint 

»▲  Powerful  Inoandeseeut  Lamp.—Mcurs.  .1.  M. 
fidliueii  and  To,, of  Newcas*t!e,  havis  [naniifactitnsd  for  tho 
ISnidiesm  Lam|>  Cc>m|Miiy  an  incaiidoscent  bimp  of 
3,000  c.\t  for  U!ni|iorary  line  at  the  Newcaittlo  .MuH«uni. 
This  it  b«lieve(]  to  be  the  mo^t  ]>ow«rful  inoandeACont  lamp 

KVt  [iroduced. 
InsUtute  of  Medical  Electriolty.— A  •.-oursu  uf  10 
c<:uircs  and  deiuoiiBtriith^nft  on  elKlro-physiology  and 
^hvnipDiitiua  will  be  )^voii  at  ihu  above  inetitutc,  '2U\, 
I'lCgeut-sti'oet,  Viiur  .Jcrmyii  sti"oet,  on  'i'iie-<d:tiy«  at  8  p.in., 
csaiunieiicing  October  t<,  by  Arthur  Harries,  M.D.,  and  H. 
Is'ewinaii  t^uwrcnce. 

Rating-  of  Machinery.— A  nicotiDj;  of  nunufitcturcrs, 
licid  at  BriBUil,  nisolvcd  to  form  a  Xat-ionnl  So«?iety  for  the 
exemption  of   .Mnohinery   from  Itatin^.      Mr.  Hitrnphrey-i 
>jivi«i,  r.S.I.,  ruling  9ur>'uyor  of  the  Adolphi,  London, 
Bp]iointc<l   secretary,    iitid   arningemonte   have    been 
Ic  forexletisive  organ iitation. 

Iieeds  Musical  Festival.— The  itrnuigemontx  for 
lii^bliiit;  the  tweeds  Town  Ilall,  inttide  and  out,  by  electricity 
^liming  tlie  forthcoming  munical  festival,  undertaken  by  the 
Cloctric  Lighting  Coraniittue,  have  Vhmiii  completed,  uriii  arc 
t>f  A  cbarovter  which  give  complete  aatiafacliuii  tu  the 
sxwutivo  committee  of  tbu  feetivul. 


Lyone  Tramways.  -'I'hc  tramway  i-oQi|uny  of  Lyoiiti 
are  rA[>ortc<l  a-s  licing  oti  the  point  of  chnn^ng  from  horwiB 
to  compreKHOil  aii'.  After  tho  many  demoniitratioiis  of  the 
suiieriority  of  clccLrieity  for  traction  it  Li  Btirprising  to  hear 
the  ooMiprcaspd  air  i*  still  preferred  in  t'nin«.  Poaflibly 
the  di  ixH.'ti^i'H  are  fond  of  ciiiuigc  and  do  not  mind  anotlier. 

Aberdeen.  -The  Gns  Ceumftteo  of  Aberdoon  Town 
Couiiril  hiul  the  subjot-t  of  elertrip  lighting  ngain  under 
cot isi deration  oti  Tuesday,  when  it  wax  .tgreod  to  recommend 
the  (Touncil  to  apply  for  a  [UMivisional  nnlcr  to  [ircvcnt 
private  voinpanica  from  being  jxtrmittcd  to  light  the  city 
ivith  olcelricity,  the  Council  to  reserve  thiw  |»ower  to  iham- 
solroH. 

Leeds— At  a  meoting  u(  the  Electric  Lighting  Ooin- 
niilltie  uf  the  Lectin  t'orimrution  on  Monday,  it  wa?  stated 
tha!.  information  bad  been  obUin«<i  iM  to  supplying  the 
olotptric  li,i<ht  to  a  cerlnin  portion  of  tho  kmrouj^h,  but  the 
ipieHtion  ftjt  to  whether  the  lighting  «houl<]  In?  cnniducLed  liy 
the  (lorjioi-atifni  or  by  a  private  cnni|iajiy  w-.m  left  t^i  the 
tlocinion  of  the  Town  Council,  the  information  obtMined  to 
l>e  BUpi'lie'l  tj>  every  member  of  that  Kwly. 

St.  Martin  a.— At  the  liul  meeting  of  tho  St.  Martin- 
in-the  FiekU  N'oalry  a  letter  was  read  ri"r)m  Moesrs.  Birchiun, 
on  l>«half  iif  lilt.'  ML>tro|Hilil:)ri  Ktei'Lric  Su|>ply  0')ni|nny, 
Ktatitig  thai  they  cannot  <lc|H»iit  the  .«tutii  of  £1,000 
reipiirctl  by  section  <>  nf  their  Ilill  until  iiftor  tho  lloyul 
iisaont  has  been  given  to  it,  and  they  were  proiinre/l  to  give 
soctirity  fi'ir  the  estimated  eo^t  of  making  gutMl  thu  road 
wnya  ovei'  the  maimi.  On  consideration  of  this,  and  having 
regard  to  tlic  work  already  performed  by  the  compiiny, 
the  Vestry  tame  bo  the  conctiiHion  that  the  deposit  of 
£1,000  was  rot  ncecflsary. 

Wrexham. — Tht'  elt'clrif  light  i«  Iwing  rapidly  intro- 
ducwl  nilo  the  colliurie^,  workn,  hot«U,  anri  breweries  in 
the  Wrexham disliiit.  The  May  Hall  Colliery,  Wrexham, 
wit.i  ltghte<l  for  the  lli^t  time  laat  week,  the  inBtallatiuii 
iTouipiiaing  100  lam)i!i  of  IG  .iml  .12  c.p.,  tiltdl  up  in  the 
engiiieroom,  Rtiiblct*,  and  offices.  The  work  was  cariied 
nut  by  MoMi-s^  W^  StlWy  and  Co.,  Wrexham,  who  use  a 
dynamo  mnile  by  lheui»eLvos.  The  »ame  lirm  have  tup 
plietl  32  lihm[»  at  Felinpuleatoti  Flow-  Milla,  Wrexham. 
Here  the  in^llation  cominieefl  &  set  of  U  Elwcll-Farkor 
storage  Itatteritiii,  uhargod  by  a  Cromptoii  dynama  The 
re«ult«  in  fwlh  caseit  are  highly  sattHfactor}'. 

Portable  Extending  Platform.  The  British 
Museum  authoriiicK  havt!  jui't  purchased  a  new  jKLtteni 
portable  Dxtenxion  combined  step-ladder  uih)  platform, 
u[ion  which  two  men  can  sUiiid,  and  while  it  cua  be  raised 
to  Itift.  il  toleecopet)  down  to  lift.,  and  citi  be  wheeled 
about  and  turned  by  one  man.  Messrs.  J.  H.  HOAthmaii, 
of  II,  tiigh-street,  Bloomskury,  have,  in  addition  to  the 
aliovv,  alHO  Kiippliet]  an  exteiHion  Wider  20ft.  long,  which 
OKtends  up  to  HCft.  (Sin.,  to  bo  raisoti  ami  extended  by  ouo 
mail.  These  arc  ma^lc  »u  that  ihoy  eun  ittop  nt  inter 
nie<li&lo  heights,  and  arc  uiwl  in  coimectton  with  the 
electric  light  inHt^illation  for  cleaning  or  attending  to  the 
turn]  IS. 

The  Westinghonae  Campaign.— English  eloctrical 
ntanufacttirers  have  been  striving  with  thur  might  to  get 
all  the  work  they  could  do,  and  now  we  supitose  they  will 
have  to  strive  a  little  harder  still.  The  Westinghouse 
Com|Kiny  have  decided  to  open  a  branch  works  in  KngUiid, 
to  be  oituated  in  York-road  adjoining  the  W(»Unghousu 
Ail-  Bi-ake  Works,  London.      Mr,  H.  M.  Bylleaby,  ^onend 


manager  of  the  We«ti  njzhoiise  Rl«c:trira!  CVimpany,  has  come 
over  with  a  corpB  of  electrical  experts,  and  M-i!l  ^upcriiilciu] 
tha  constmctinn  and  c<iui|»ni«iit  «f  the  vrork»,  uml  Ui  iiiitk" 
arrangements  for  tho  introduction  of  Wnatingbyajt!  ap;>i- 
ratas.  Tho  company  has  been  registered  in  England,  ami 
has  not  (Mitiinl  connecti'in  vrlth  the  Amerimn  company. 

Manufacture  of  Qaa  by  Electricity.— According 
to  the  N^w  York  liltttrifol  lUvitw,  a  syndicate  of  moneyed 
parties  '\n  MaBHochtisctts  ure  reported  to  be  porfectiiig 
a  proccR*  for  nmking  the  comiiioti  illuminating  g»is  by 
elcclHcity.  If  it  mceiB  th«  claims  BCt  up  for  it,  natural  giie 
will  have  A  furmidablo  rival.  Common  jietrolouiu  is 
vaponDod  by  mesins  of  beat  caused  by  an  electrical  eiin'ont 
through  some  metjil.  Two  very  material  ^idvantagae  arc 
claimed  lor  it.  The  lejulin^  orte  is  its  cheaprioi«s.  The  conI 
of  manufacture  is  put  as  low  as  17  centti  ]ier  l.OOOft^  The 
other  is  the  mmplicity  t.\  tho  niachiiio,  which  ia  aai<l  to 
not  occupy  moro  space  th»n  tin  ofticc  desk.  This  will 
fiii'iiish  light,  heat,  and  [rawer  for  a  larga  manufactorj-  at 
halt  the  ordinary  cost. 

Tenders  for  Bomsloy. — The  rifiu  attempted  liy  the 
llarnsley  Gas  Company  from  3*.  to  Xr.  4d.  iter  1,000.  hiui 
roHulted,  as  wo  expected,  in  some  bitter  comments  and  .inmc 
piactical  action  in  tho  dirci-tion  of  electric  light.  A  ]>clition 
is  being  formed  to  ask  the  mityor  to  cull  ii  meeting,  liiail  - 
f[>ril'i>  example  will  l>e  frcnh  in  their  ruiinU,  and  u  little 
energetic  action  on  tho  pari  of  cluctrical  engineers  would 
eume  in  at  a  sjiring  tide  of  opinion.  As  to  the  ptiiciical 
action  already  taken,  tho  Ikrnsley  Cn-oporative  Society 
have  been  led  to  wiimidcr  the  (iiicstiori  of  tlioir  own  light- 
ing. They  find  that  they  jmd  last  yenr  for  gas  abftiit 
XA63,  and  th«  incroaita  in  price  wuuld  muan  an  addltioniil 
£60  or  £10  a  year  for  lighting  iheir  central  stores.  Bavirig 
had  experience  of  t.ho  electric  light  at  ihair  mill  and  ware- 
houBetj,  it  WM  resolved  on  Tuesday  nijcht  that  e3tinii>tei<  for 
plant  for  lighting  tho  whole  of  tho  cciitr«l  etorea  be  at 
once  sought. 

Lacombe  Carbons.  -The  htrge  arc  curbouB  for  the 
St.  <.'.ulii;niies  l.ijjbthoiiac,  Ule  of  Wight,  ara  supplied  to 
the  Tiinity  House  authoritioB  by  Messrs.  l-iwombc  .-^nd  Co., 
of  Levallois-PeiTOt,  near  Parts.  These  ciuboiis  are  of  a 
high  quality,  and  aic  SJin.  across.  Theyaie  of  the  fluted 
pattern,  iJosignod  by  Sir  Jttmes  Douglan  himself,  nnil  aj-o 
remarkably  et^icaciom  in  keeping  tho  ai-c  st-eady  and  central. 
Tho  Bvo  projecting  ilutingg  act,  as  it  wore,  Itki!  Hvo  fingers 
to  nx  tho  arc  iu  its  plauc,  the  rintingN  anppl^ing  the 
carlMHi  (or  consumjption,'  and  the  centre  acting  as  the 
maiti  conductor.  Tho  current  i&  a  very  heavy  one,  ."tOO  to 
lUO  ^mjteraa  alternating  cuiTent,  inid  the  tight  gii'cn  in  the 
1ja;i.ni  is  iXfUiil  to  4i, 500,000  candltss.  These  tinted  carbons 
)inj  new  being  considembly  eiujiloyed  Ly  the  tuakers  and 
users  of  search  lights,  who  find  their  advanhigo  in  steinli- 
ftoss.  The  ordinary  Lncombe  arc  curbou«  ure  aUo  much 
uice)l,  among  otheift  the  lamps  at  the  IHuldington  installa- 
tion being  supplied  with  these  carbons. 

HollM>m.  —  At  the  Molboni  Board  of  Works  on 
Monday  ;i  hitter  was  read  from  the  iwliciton  to  the  Metro- 
politan El'Octric  Supply  Compoay  giving  soiue  particular 
ax  to  the  fltahility  of  the  compin/,  stating  that  the  nominal 
eapitjd  of  tho  company  was  £900,000,  divided  into  50,000 
shares  of  £10  each.  Amount  subscribed,  £460,320 ; 
amount  to  credit  of  the  company,  £118,600  ;  caUs  in  arrvar, 
•&4,U&.  Mr.  Wootl  HuggMted  that  tho  electric  li^ht 
coa)|iany  in  laying  down  their  wires  ahould  he  only 
allowed  to  open  one  puction  of*  the   itudwiy  at  the  time. 


The  Surveyor  said  that  ho  had  somewhat  anticiiiatcd  Mr. 
Wood,  tor  that  mornin-;  ho  had  addressee!  a  letter  to  the 
engineer  of  the  M«tropoUun  Electric  Supply  Comi«wy 
asking  him  to  call  at  the  Towni  Hall,  so  that  they  may 
settle  the  mode  and  mannei'  in  which  the  work  is  to  be 
executed.  Ho  might  say  that  one  of  tho  objoctB  be  had 
in  view  wa.s  to  reduce  as  much  as  possible  the  incon- 
venience that  would  bo  causoil  to  tho  public  by  the  work. 

Electro  HArmoaic  Society.— The  Tirst  smoking  con- 
cert of  the  Hc:ison  will  takt'  place  this  evening  (Friday)  at 
the  St.  James's  Kesunranf,  Buinjueting  Room,  at  eight 
o'clock.  The  aitistcs  will  l)e  :  Mr.  William  NichoU,  Mr. 
James  Kift,  Mr.  Arthui'  Tboropeon,  and  Mr.  Fr«d«ne1c 
Bevan  ;  eolo  clarionet,  Mr.  Leonird  Bothlome  ;  solo  pianist 
and  accomjKiniHt,  Mr.  Alfred  Izarrl ;  musical  durectors,  Jli. 
T.  O,  Gatehouse  ami  Mr.  Arthur  Thompson.  The  follow- 
ing i«  the  proi;ninimc  :  Part  I.— Part  song,  "  Sprlng'B 
Delights  "  (Miillor) ;  song  (MS.),  "  Kitty  Bawn  "  (Maiy 
Carmichaol),  Mr.  \Vm.  Nicholl ;  clarionet  solo,  "  Andanle" 
(Kticken),  Mr.  I-eonairl  Beddome ;  song,  "The  Valley" 
(Gounod),  Mr.  Frertericlc  Bevan ;  songs,  {a)  "  Abecnce," 
<fi)  "  Eetter  Far "  (Cowon),  Mr.  Arthur  Tbompaon ; 
hnmoroua  song,  Mr.  Jamca  Kift.  Part  2. — (,tu&rt«t, 
"Breathe,  my  Uarp"  (Uishop);  solo  pianoforte,  <fl)  Noc* 
lume  in  U  flat,  (/-)  VaUe  in  A  flat  (Chopiii),  Mr.  Alfred 
Iwirci ;  song,  "  Forget  Me  Not"  (Eaton  Fining),  Mr.  Wm. 
Xicholl ;  duet  (piano  and  clarionet).  Fantasia  ou  "Der 
l-'rcischutz  "  (Eechmann),  Mr.  Alfre*!  Izard  and  Mr.  Leonard 
Beddome  ;  song,  "  The  Devout  Lover"  (M.  V.  White),  Mr. 
f'l'oderick  Bevan  ;  humorous  song,  Mr.  James  Kift ;  pout 
song,  "  Come,  boys,  drink,  and  merry  1m  "  (M&r«hnor). 

Celluvert  Insalatlon.— We  have  had  some  eamploa 
of  the  now  papur  insiUatiou  sorat  to  us  by  MoBsn  Devid 
Moseley  and  Soiw,  Aniwick,  Manchester.  Tho  name  given  Ui 
thia  new  auhatonce  is  "  Celluvort,"  and,  as  its  name  implies, 
it  ifl  made  of  converted  cellulose  of  cotton  or  other  vegetehle 
fibre,  chemically  ti-eated.  It  is  a  hoin-likc  sulistunce,  hard, 
shiny  am]  smooth,  anri  is  mode  in  dillurDnt  colours- -dark 
red,  blacli  or  stone  coltnir.  Some  of  the  samples  are  of  the 
thickness  of  paper,  onehundredth  of  an  inch  thick,  and 
ipiito  flexible.  Other  samples  are  rolled  tubes  about  ^in. 
diameter,  perfectly  smooth  iiiflido.  Iw  insulating  (wwcc^ 
arc  high,  and  it  will  withstand  a  large  degrco  of  boat 
Measi's.  Verity  and  Sons,  who  have  been  one  of  the  first  to 
use  the  material  fur  their  swiLcheit,  have  found  it  very 
satisfactoiy.  As  &  subntance  it  stands,  as  it  were,  bctwooa 
mcul  and  wood  :  it  haa  no  stmtilication,  and  caii  bo  fltod, 
turned,  sawed,  and  tapped,  though  it  cuntiot  be  moulded. 
It  takoa  a  high  polish,  varnishes  well,  and  can  be  glued  to 
itself  or  to  wooil.  It  raii>)t«  oils,  and  acids  affect  it  biit 
slightly  ;  and  it  has  a  wonderful  teii«ilc  and  crashing  atrain 
as  tested  at  the  Uiuted  States  testing  machine  A  short 
contuct  with  water  does  not  aSect  it,  but  several  hours 
soaking  expands  it  somewhat,  and  it  resumes  it«  oi^nal 
shape  on  drying.  It  is  made  in  f>ixes  up  to  slabs  of  l^in. 
thick,  and  in  various  sizes  ot  tub»8.  Celhivert  ahoiikl  [irore 
exceedingly  useful  in  the  manutacturu  ot  oloctrical  pUtit  and 
apparatus. 

UtUlsins  the  RMne.— The  company  formed  at  Bule 
for  the  ntilisMtion  ui  the  waUtr  power  of  the  lihine  ia  an 
experiment  com|>any,  to  iierpiire  aud  eomplete  the  proaaol 
work  done,  and  obtain  the  Oovenimont  concession,  and  will 
after  wards  vaiactho  necessary  capital  by  the  formation  of  *(uLI 
eomiuny.  The  com|uny  u  comiKHMid  of  tho  following  |ior- 
sotio  and  companiuti:  Allgemeino  Eluclrietlats  Qesul lachall, 
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i;EiBlMr,WyaBiui(lCiD..Ziiriclt;OerIik»»Work«,Oerli- 

»ftjMl  C-0.,  A^-au;  Utfi-liiiu'  UMxl^tf^eeellacluift, 

llDtraetor  W.  Briiderlin, /Vrlc«heim;  R.  Burgin,  ongi- 

!;  Deutsche  liank.Borliti;  H.  Oeig^'-Mcmin,  Banle; 

and  Co.,  Berlin  ;  utd  Sul/.bacb  Brothers,  Frank- 

filuno.     Tbfl  committfie  b  compoeed  of  th«  follow- 

len  :  Colonel  Hubcr,  Zurich  ;  Mr.  N:ivilte,  eiigi- 

l  Zitncb  ;  Director  Katbeiuti,  Berlin.     The  ootnmittee 

,  now    work    out    in    detail    the   proJecU   and    calcu- 

for    th«  eatabluhment    in    Kbeinfelclen,   and  that 

electrical    tiannniaskm   of    the   power   obtfiinod 

the    '^^'iceenUulI,     Siickingen    ami    the    Basle 

f.    Cuivan  will  al«o  be  mode  lioth  of  c^oi  pomtions, 

and  (icivat«  peraons  in  the  sunxiiiiulin^  di«- 

Iwibb  reference  to  8n|>{)1y  of  tmnftmitted  power  either 

or  for  |<ower.     It  h  hoped  to  obtain  the  oon- 

that  if.  posaibte,  biiildiiig  operations  mA}*  be 

early  next  year  wid  Rninhod  by   1891,  when, 

^rognuutne  is  curriol  out,  we  fihall  have  tbo   din- 

of  the  power  from  water  lo  various  towns  from 

loznply  dcmotiRtratod. 

itnins  Condoetora  in  CholMa.  - -Tho  Chelsea 

•j(i  .Motility  I'ii'jitril  thu  foltouiii^recotniuendationx 

(•cting-fliirviiyni  iMi    T.  W.  K.  Higgeiia)  with  regapt 

tint n;^-coiidu<: tors    iindor    jHibh'c   highways:   1.  Tbo 

^c(jrwln<:U>nt  >(h)ill  be  n(  iron  'tr  copper.     2.   \t  (lull 

eperly  ami  e&idently  connecteil  to  enrth.     .1.  The 

Lenoiiuil    of  tbo  conductor  shull   whore  [Hjasiblc  bv 

rly   C4>r)no«ted   to  »   motulli*:   wutcr  main,  bnt   on  no 

■hall  it  be  ID  contact  with  small  lead  pipea.     4. 

connected  to  metallic  maing  or  not,  the  lowvr  ter- 

I  ihall  be  connected  to  -a  mass  of  metal  having  a  totAl 

:  of  at  least  four  square  feet  buried  to  a  depth  of  »t 

loar   feet,  and  which  ahal)  I^  in  actoal  contact  with 

:  aartb.     A.  If  necowary,  mich  man  of  metal  «hall  ho 

aodiK)    with  coke  or  charcoal  and  snda.     6.  The  con- 

mnat  possess  a  mechanical  strength,  and  ofTcr  a 

to  electrical  diHcbar^CH  ofiial  to  thai  of  a  strand  of 

Xo.  16  galvanieetl  iron  wires.     7.  The  earth  coiinec- 

plate    abnll    not  be  Axel  until  the  eiirveyor  to  the 

is  Ratisfiad  tluit  the  groimd  in  which  it  ie  to  be 

U  Koilable  for  the  purpose.     8.  Before  the  conditctor 

fixetl,  llie  owner  of  the  building  which  in  to  be  pro- 

by  it  is  to  give  an  undertaking  in  writing  that  he 

I  be  rssponsiblc  to  the  Veetry  for  all  damago  catised  to 

pro{>crty  by  the  action  of  lightning  on  such  conductoi' 

eunnoctions,  and  will  mako  good  any  damage  to  the 

ioit   of  the  .Vc«try.     d.  Whenever  roc]uire(l  by  the 

or  their  mirveyor,  the  owner  of  wch  conductor  shall 

to  tho  Vostry  a  cortiticat<i  in  writing  from  ^ome 

etent  persion  to  my  that  such  con<luctor  has  been  tented 

.  found  in  a  Ratitfactory  condition.     10.  The  conductor 

Itu  earth  conncctioiia  shall  bo  romovod  at  any  time, 

,  Dotioe  ill  writing  Wing  given  to  tho  ownei'a  by  the 

krr    Batteries.— Mr.    W.   L.   Silvey,  of  Lima, 

ie  a  gr«iit  believer  in  a  primary  battery  which  ho 

working  upon.     Of  course  there  is  n  solution,  of 

he  nature  is  not  ditsclusoil,  but  ho  soonis  to  have 

to  obtain  a  strong  and  steady  current.     Acconl- 

account  given,  ho  says  :  "  I  havo  madu  butidrcds 

ex{Kirimoote  with  a  view  of  eimplifyiog  my 

^fUld  have  reduced  tho  mimlmr  nf  ingiedietit^  from 

re,  and  the  finit  coat  in  mainifavturu  fully  '2i  pur 

J  will  give  you  un  idoii  of  what  I  hiiveHcluully  done 

I  this  battery.     I  took  a  coU  in  which  the  eiiic  plate 


was  lOin.  long.  Tin.  deep,  carbons  of  the  same  sice,  (in. 
thick,  and  with  one  chaise  of  tha  battery  I  drew  out  ib 
uRiperos  for  14  saecoasive  hours  wtthont  rest  The 
voltage  at  the  atart  wm  I  -94  volts,  and  at  the  end  of  the 
run  was  1'90  volts.  Without  recharging  this  cell,  I  di»- 
char);ed  It  at  the  rate  of  15  amperes  |>er  hour  for  40  boura, 
during  which  time  there  waa  a  drop  of  only  0'2  voH. 
During  this  run  IS  ounou  of  unc  were  oonsumed.  In 
this  battery  we  use  two  solutions  and  a  {lorouK  cup.  The 
•olution  in  the  porous  cup  is  the  new  dtsixtvery,  biitas  we 
are  not  fully  protected  by  United  States  patents,  wo  with- 
hold a  description  for  a  fuliu-e  time.  In  the  outer  coll 
uonLatning  tlio  z.inc  is  water,  slightly  acidnlateil  with 
siitphuriu  acid,  otio  [lai't  of  acid  to  twenty  |iart»  of  water  hy 
weight  Tho  zJno  rests  in  a  cup,  in  which  a  small  r|uantity 
of  mercury  is  placed.  Thin  beeps  it  thoroughly  anulgitr 
uiat4d,  and  provont£  all  local  itction.  To  renew  this  witM* 
solution,  |Mrt  ai  the  water  is  drown  otT  ami  ropinced  by 
fresb  water  without  any  aciil.  I  have  found  ex|ierimeiH 
tally  that  the  sulphate  of  sine  dooK  not  do  any  tuinu  until 
tiie  solution  bocometi  mturutod,  at  which  time  a  vory  wa»to- 
fnl  local  action  tak««  pUce.  The  solution  in  the  jtorona 
coll,  when  fresh,  is  almuet  as  thick  as  molaaace  a.nd  of  an 
amber  hue.  The  internal  resistance  of  the  cell  is  i^rac- 
ticnlty  rtothiii};." 

Reporting;  Progresa. — October  1  is  the  date  Rxeil 
for  the  tirst  hj^htiti};  up  of  Doptfonl  ntation,  and  gnut 
efforts  are  l>citig  made  to  carry  out  this  intention.  A  start 
of  the  finit  engine  wax  made  last  Sunday,  and  tho  lint 
10,000-vott  dynamo  tho  world  bus  seen  has  been  running 
so  far  aatisfuctorily.  The  current  was  not  put  on  the 
lamps,  but  wil8  run  through  a  reaiktance,  tho  trouble  of 
etringinf;  up  a  hundred  lOO-volt  lamps  being  considerable, 
and  as  an  electrical  test  the  rosietance  is  equally  good.  But 
the  trial  int«nde.i  was  more  as  a  mechanical  test  of  the 
running  (towers  of  the  engine  and  dynamo.  Some  idua  nf 
the  Bii^e  of  the  "  small  "  <lyuMmo  may  be  obt«inc<l  from  tlie 
mention  <>f  the  fuct  that  two  flights  of  iron  atejM  have 
to  bo  ascended  to  reach  the  steam-vulvas,  and  the 
driving  gear  of  40  ctitton  roiws.  So  far  everything  seems 
satisfactory.  The  cable  is  laid  all  the  way  from  Deptfoiil 
to  Charing  Cro^,  with  tho  exception  of  a  small  section  of 
underground  acroee  the  railway  linos  at  Charing  Cross, 
which  hod  not  been  connected  last  Sunday  as  intended. 
The  London  Electric  Comiiany's  first  10,000.volt  tnuis- 
former  station  will  be  at  the  Adelphi  archc«,  wbero  thoy 
have  taken  some  extouaivo  and  oonveiiiont  premises  just 
Iwlow  the  oflioes  of  the  comjKiny  at  Adelphi-terrace.  Here 
cnnKiderable  activity  is  apparent,  and  some  of  the  100  h,]v 
LrdDsformci>t  are  in  their  pWus—an  imjiosin^  array 
of  dani^eroua  individuals.  I'hese  havo  all  lieen  teetad 
up  to  iy,000  volts  with  a  current  tranaforraod  np 
with  ordinary  traiisformcre,  and  to  30,000  with  an 
iiidtiction  spark.  The  comfiany  have  had  some  dilMculty 
with  thuir  lirst  intendud  supply  station,  which  is  situute<I 
in  Maidon-Uno,  liehind  the  Adelphi  Theatre,  Charing 
Croaa  Hero  they  liad  taken  a  u-holo  house  and  shop, 
concrete  1looi-od,  and  hud  put  in  an  liydniulic  lift  to 
manipulate  thu  heavy  tmnsforniers.  But  it  apiwara  that 
owing  to  tliu  roiidjustnionts  of  the  Bouixl  uf  Tmde  enquiry, 
the  district  is  now  practiually  outside  their  jiuietliction.  The 
atation,howover,is  being  connected  ui>,  and  the  underground 
cables  are  laid  connoutin]^  to  Adelphi  mx'bi^K,  but  the  placi- 
will  be  used,  not  as  a  distiilHiting  Ktatiuii  m>  much  :ui 
the  point  uf  oonnoction  with  the  ovoifacad  syatem  of 
the  Crosvcnor  installation.    The  current  will  bo  tm>ught 


to  MikideD-lftTH),  not  on  the  10,000  cireuit  u  Rnt  tntondw], 
but  on  the  3,400-voIt  vii'ciiit.  The  cable  for  tbew  i«  being 
taken  tiyi  ovorhend  uiil  ootiiiecUd  to  the  Omevenor  maiits. 
It  wit)  lie  seen,  therefore,  Uut  Mr.  Ferranti  ban  abandoned 
hi"  intetilion  at  &nt  b«ld  of  sending  tdu  lO.OOO-volt 
current  overhead  to  tbe  Croftvenor.  (JItimately  this  will 
fw  done  undergi-ound,  no  doubt,  and  the  Grosvenor  made  a 
distnlmting  centre,  but  all  the  mains,  [irinuiry  »nd 
BKondarj,  have  fintt  to  He  laid  underground. 

Finsbory  CoUeg*.  ~Tho  soaaion  of  the  Finsbury  Tocli- 
nical  College  will  rcoixtn  on  Momlny  iivxl,  Sept  30tb.  Tbe 
evening  classes  at  tbe  college  »rc  now  attended  by  about 
1,000  etiidentA,  and  of  tboso  almiit  :t00  01*6  «p))rentico8 
admitted  at  half  f«ee.  There  will  l>e  two  courses  on  elec- 
tric d  technology,  by  Prafoaaor  .Slhiiiiufi  Tbonipeoii  and  bis 
iunisitants.  Courne  A  A,  every  Wednesday,  at  8  p.m.,  is  the 
more  clumontary,  by  Prof.  Thom|Hion  and  Afr,  R.  A. 
O'KcefTe,  will  consist  of  iUii^tnLlionf  of  tbe  ))tucticnl  mve 
of  tilectriciiy,  ma^etisai,  niagTiototnet«i'8,  eloctroint^^ncU, 
electric  bclIsL,  electric  genenatorti,  ainpere-meterH,caIi1>i-ation, 
voltmeters,  batterieH,  thenno-luittAries,  coutonib-meters,  elec- 
trometers, ooiidotiscrs,  iiisrdution,  i ttnJHtjiitces,  [unit  toatitig, 
tMting  inatrumentft,  electrify  iii)^  niacbinos,  influence 
macbiues,  lightning  i-Miidiictars,  ergmeters,  and  wattmeters. 
A  practiciil  laborutoi'y  elius  in  \iM  for  two  huiint  bofnrti 
the  lecture  with  the  object  of  ^iviii^  Htiideiitx  11  jji-actJcHl 
acquaintance  with  the  meaRurenient  of  cnrrentu  and  calibra- 
tion of  iustrumeiitfi  ;Hnd  the  iisoof  theoriliiiary  t«Kt  itiiitru 
mont«,  \Vhciit«ton«  bridge,  reHectiti^j  j^h-Anomutor,  etc., 
with  pmctjcal  nse  of  notebooks,  and  curves  on  square*]  |)a{>or. 
Coitrae  BB,  by  PiDf.  Thom|isfMi  and  Mr.  W.  RobiuHon,  will 
consist  of  a  lecture  i>n  Moml»y«  at  8  |).m.  Those  will  he 
more  advunccd,  and  will  dcjil  with  dyiamo-clcctnti 
machines,  clectromoLors,  ulternate  current dyn.-imo!i,  measur- 
ini:  instnimentM  for  ^.Itornuto  ciirrents,  inductioncails,  trutis- 
fonners,  arc  lamps,  glow  kmps,  condttiuita  of  electric 
diatribiitioii,  iicciimnUloi*);,  cad  conHiiniptioti  Uj  prudnco 
utectric  energy,  conductor*,  coat  of  produviii^  light  ctocti-t- 
cally,  coat  of  transmitting  (jowcr  olcctricjilly,  electric  mil- 
ways.  A  luboratoi y  coui'sc  will  idso  precede  those  Iih-Iiucs, 
and  insUiiction  vrill  bo  jpv«ii  in  |>riiclical  riiina^eRimit  of 
dynamo-electrical  machines,  arc  lamps,  glow  lamps,  udibm- 
twn  of  electrical  raouaurinj;  in«truniuiit^,  tmd  in  the  bi;;ber 
bimnchcs  of  olc«tnc  testing,  including  uae  of  ([Utulrant- 
electronioter  and  the  tivMin^nf  mibniarinc  utbtc*.  A  s|iO(:iid 
coui'&e  of  icti  Ivcturcts  on  tbo  dosit^n  uf  dynamo  mucbiriory 
will  be  {^vun  by  Prof.  Thom(>wn  on  Monday  evuniii^,  al 
i  p.m,,  from  SopUjnihft-  30  to  Chihtmas.  Those  Icctuiw 
will  dotil  with  Lbu  du»i^i)  itiid  construction  of  dyuAino 
machines  aiid  motoreof  vvioiis  types,  ivith  niieuial  tefui-eucu 
to  Mllernatcciinent  working-.  The  feu  foi  thi^i  cnnrw  i.'* 
six  »hillirig«.  A  »[H:tial  cournv  of  lubunttory  iuctrnctiuu  in 
olflcbxi-i^utin^  will  hIho  lio  Riven  by  Mr.  lioiiHMNtu  on  Tue.>- 
4ay  ovenin;^,  from  Slu  }!.30p.ni.;  tit^ethcr  with  occaKioiLtl 
lectunw  by  I'rot.  ThnmfKon  on  ThurMlay  eveniitgi>,  the 
dates  o(  which  will  Iw  nnnotiiicod.  Tho<xiurse  is  devoted  tu 
thciiMHlein  pniotiuil  pnn'tttwcpul  ii>cl(el-pUlin;;,ctvul  platiii;^, 
eop|«riiix.  oloclro  brawiiig,  I'lcclro  iduting  with  silvDi, 
ele(.'tri>(;itd>ii}{,  elc.  Spcrinl  attention  will  tiejMid  tuthi'  mw,  in 
plating, of  the  dyuamocloctiic  nMcbino,  ^nd  of  the  projxjr 
modern  praciit'i]  iiLsuiiniGiitii  for  niooAiinnf;  the  caiTOiit 
supplied  to  tbt;  Imths.  .Students  will  be  iuHtmcted  in 
prupor  methods  of  prciKtring  aitit-Ien  for  the  bath,  and  uf 
managing  the  vtuYutit  to  seciu'e  thomughly  gooil  dejioaibt. 
Tbey  are  al»n  Uu;:bt  how  to  inxitarc  and  test  the  sohuioim 
thumselvos,  Mtitl  to  make   lUontdH  in   pUntoi',  gutta-jicrcba. 


etc     Tbe  fooB  for  the  various  classes  vary  from  6e.  to  3Q 
for  a  jteriod  of  vi^bt  monthly. 

I>eoiaion    at    Paddlnffton.— A     meeting     of    tJk 
PaddingUm  Vestry  was  bcM  at  the  Vestrj-  Hall,  Hamn 
roati,  oil  Tuesday  morning,  under  tbe  presidencv  of  Ul 
•Taekeon,  to  eiiQEider  what  action   fbould  be   taken  w 
respect  to  the  inlrodurtion  of  tic  electric  light  into 
])ansh.  A  committee  which  has  been  considoringthe  siibj 
i^iMM'tod  that  in  their  opinion  it  would  be  advisable  for  tl 
Ve»t*-y  to  entrust  the  work  of  electric  lighting  to  a 
established  comjjany,  ami  in  view  uf  tbe  ixwsilMlitj  of 
local  authority  desiring  to  pnrchajte  at  any  future  time 
iindertiikirig  of  any  com[iai)y  in  the  parish,  the  cofniaiUi 
coriskloreU    that     it     should    bo    a    sitif    </tui    mm    Lhi 
the  central  stations   for  the    pi-wluction   and    supply 
electricity  ahould  be  constructod  and  tbedtstributinic  mail 
kid  so  OS  to  form  a  complete  inatallatJon   for   Paddltigiai 
independent  of  alt  counectioji  witb  other  parishes.    M 
Minchin  i>ro|xised  "  That,  in  the  iutenwta  of  tbe  ratepay 
tbo  ^""oatiy   do  keep  tbe   supply  of   electric    lighting 
PaddingUin  in  it«  own  bunds,  and  in  order  tJiat  aiich  ura 
may  be  carried  out  a  capital  of  not  exceeding  X^O.OQ 
be  raiHod  on  the  security  of  the  lighting  rate."    He  poinle 
out  that  for  the  sum  indic«te<l  the  ^'c!>t^y  could  pnjvido  10 
arc  lights  and  10,000  incandeaconts,  and  aucb  im|«on>ii 
thoruugbfai'cs  as  Kaybwatei-gruve  and  Hanvw-iowl  tluw 
}}K  lighttid  by  electricity.   The  incundescenta  should  be  sii 
plitid  tu  private  (.unaumei'M,  and  the  cost  would  lie  .ClT.OO 
i\  year,  but  tbe  revenue  derived  from  the  «alc  of  the  1^1 
would   bo  £29,000  a  year,     A   balipenny  rat*  would  h 
Kultlcient  for  the  I'ttisiiig  of  tbe  money  retjuired.     Mr.  W 
OwDii  seconded.    Mr.  Mark  Judge  (chairman  of  the  Elecui 
Lighting  Committee)  ],H'opo»cd  a»  an  unKiidmont,  "  IVt 
]iiit«much  afi  the  Electric  Lighting  Committee  bus  iio{  - 
iUs  way  to  rGCommend  tbe   Vestry   itself  t«  undortalii  ^> 
provide  clectrioity,  it  iis  desirable  thai  Htt>|u  ho  taken  (4 
fici^iire  ttfl  l)f!ing  done  at  an  early  dat«  by  private  cuur 
prise,  iindor  a  provisional  order  approved  by  the  Yairj, 
hikI  thiit  such  ordei'  sboulil  emiiody  a  clause  bo  tii«  vStA 
that  the  VcKtry  .■'lioni<l  Ik)  untitled  at  the  end  of  '.'1  or  SI 
yeai-s  to  jiiirchaHu  tbe  undcrtitlcing."    Mr  Mills  seconded j 
the  amniidmuiit,   and   Mr.  U.  F.  Wbur,  who  stipponcil,! 
obacrvoil  that  a  gi'uat  many  tif  tbo  ratcpnyors  weic  a- 
thu  Vestry's  uiidetliiking  tbo  aupply.     Mr.  W.  Clark 
the  !~.ite|iayvra  strongly  objectc^l  to  the   Ve-stry  B|>ecu: 
with  their  money.      It  would  he  a  gigiintic  undortaluiig 
and    it    woidit    cwtl    an     immense     amount    of    noncr 
Culuii'sl    Ttlair,    li.E.,    isiid     ht;     waa     stjvi^ly    0) 
to    the   Vcatry'a    undeiliaktng    tbe    supply.     Il    waa   avi 
tbeii'   duty    to    do    this  work,    and    bv    (-tmhl    not    tnilt 
this  VvAtry  with  the  maiiagmnent  ut  such  an  iindei-taliiie 
Mr.  Sec  wos  in   fnvoni-  of  the  Vcstiy'x  uiidortakiu^  W 
supply  the  electric  Iij;ht.     The  firet  p.trt  of  Mr.  Jwlgt't 
ameiidoioiit,  that  tbo  supiily  >-bi>uM  l>o  imderUnken  hj 
private  compHity,  wa«  cventimlly  caniod  by  a  majority ' 
26  tn  4,  but  the  stipulation  nu  to  time  was  left  overf<f 
diacussion  at  tbe  next  meeting,  which  was  Mettled  fgr  ooi 
Thniwlay  week,  at   10  H.m.     A    number  of  items  in  ifc* 
Aticuud  projiueoil  motion  an  to  the  'ksifability  of  iMuof^ 
|)vtiii}j  sytitems.chHfge'i,  overbmid  iHrcs,  anri  the  free  »v" 
(.'oiidnitn  to  the  Veutry  for  other  wire«.  were  al&i  letti>>i^ 
for  nest  moetin'^. 

The  Dangers  of  Elootrlotty. —Mr.  W.  U.  Pivevc  ruj.!'* 

*s follow^ ill Tiiclty  ;■  / iw«  U\  the  oritjcisma  on  rciuriw  *i 
the  lirilieb  ABsutittliuii  pvililished  last  week  ;  "Sir,    1  k"'* 


reftd  ft  great  many  woiiderful  criticiaina  o(  what  I  am  au\y 
poced  to  have  ntiid  ub  NowuusUu  uti  tlii-  d^ngut-s  of  electric 
cumnta,  but  I  have  not  yet  re&d  ono  on  what  I  really  did 
mjr.  I  certainly  did  iiotwiy  that  alteriat©  curreiits  of  high 
preniire  were  not  dangerous  to  life,  nor  that  wires  con- 
vey'um  BUcb  curreota  may  be  handled  with  pertect  safety, 
nor  that  deatbe  due  to  shocks  receired  from  electric 
light  trinw  have  been  found  on  JnvestigatJoTi  to  be 
nonaeniie :  what  I  did  charactoriso  as  aKsolnte  ncuifieniie 
WU8  the  reaaoQ  a  mining  engineer  adduced  against  using 
cloctiic  cumtnLs  for  the  traiiemiaaoti  of  power  in  aiiieH— 
vir.^  that  a  nun  who  tonchod  auch  a  wire  would  be  lolled. 
Siich  mirrents  are  invariably  direct  ciirroma  of  Inw  [ires- 
aare,  and  are,  therefore,  quite  safe.  1  alao  qutKtionod  the 
jiroiiriuty  of  cmiiluyiiig  elettricity  for  executing  criminals, 
>ni)  I  iriteriiled,  a<>  the  writer  of  your  admirablo  Bummary 
ol  tbo  work  of  the  British  Asuuciation  i^aid,  to  throw 
'gnive  doubts  on  the  tnvnnable  certninty  of  deiith  oven 
from  a  [rtwcrful  discharge  of  electricity.'  In  fact,  no  one 
ran  yet  dotorntiue  the  current  which  will  infallibly  kill 
a  nun  without  torture.  I  also  refen'erl  to  the  |vroponeity 
of  newapajter  corres|>on  dents  to  rush    into  conclusiotis  at 

0000  that  electric  light  fitnentH  were  the  sole  caiiao  of 
■leiith,  by  adducing,  among»t  others,  the  Drighton  cue. 
where  ^n^ve  doiibta  m  tu  the  cause  of  death  exiflt— ^loubts 
that  arc  amply  confirmed  by  Dr.  Wbittington-I>owe'«  letter, 
published  by  you  on  the  19th  innt.  It  was  a  mistake  to 
conple  Major  t^anlcw'a  name  with  the  cuncluiiion  arrived 
at  as  bo  the  sUt))[Kigo  of  the  current.  The  tiifui'ma- 
lion  on  which  I  »|n>ke  was  given  to  me  by 
the     local    manager    of    thu    Eiectnc    Li^hl    Company. 

1  have  already  i-vceived  a  ahock  of  3,000  volts,  and  one  of 
even  greater  voltage,  for  once  I  accidentally  dischargcl  a 
teyden  jar  through  my  body,  and  I  have  not  tho  sligbtOHt 
desire  to  repeat  the  experiment.  I  am  far  from  uiider- 
nting  the  dangers  of  elot^trio  curronr«,  anrl  it  is  surprising 
that  some  of  my  critics  should  think  otherwise,  when  they 
know  the  active  part  I  have  taken  in  preparing  rules  and 
regulations  for  protection  from  firo  and  t«  ponon.  In  fiwt, 
I  have  acltxl  as  chitirman  of  three  committees  dealing 
with  thoao  quoatinna.  The  princii>al  object  of  my  remarks 
njmn  alU^rnute  cun'enta  was  lo  emphasise  the  advisability 
of  employing  safety  devices,  fiuch  ae  the  one  doocrihod  by 
Mr.  K-illingworth  Hedgea,  which  wae  the  object  undor 
diflcUBsion.  The  rwult  of  er|>erionce  i«  conclusive  that 
eleetrictty  with  proper  precautions  can  be  ma^le  safe,  both 
from  fire  and  diialh.  Kvery  accident  due  to  electric  light 
wires,  unfortunately  too  numerous,  with  which  I  am 
acr)uaintod,  hiui  \)een  tr.tcc<l  to  stupidity,  ignorance,  or 
carclesaiiess,  sourt^os  of  danger  much  more  prevalent  with 
gaa  anil  fiteuin  than  with  electricity,  and  everyone  remcili- 
able  and  provided  against  in  regillatinns  oxlnnt,  but 
neglected.  It  cannot  he  too  sti-ongly  urged  th;tt  the  greiit 
Bouroes  of  danger  in  electric  light  wires  are  had  material, 
inexperienced  workmen,  neglect  of  rules,  and  imperfect 
inajtection.     Cheap  work  in  electric  light  eipiipmeiit  is  not 

^only  nnsty,  Uil  very  dangci-ous." 
H  Bradford  Hnnioipal  Station.— Tho  Mayor  of  Brad- 
^■onl  (Aldemcm  \V.  Moulsun)  lust  Thursday  formally 
^■peoed  the  cloctriir  lighting  works  which  have  been  cstab- 
^PUltd  by  the  CoqKiration,  and  which  wc  alluilwl  to  fully 
^huft  wook.  The  following  is  an  account  of  the  proceedings 
on  the  day  of  o|>cning.  There  were  present  Aldermftn 
Prederich  Priestman  (chairman  of  the  Oas  CommittoeX 
Mr.  Kkidmore  (flti|»ondiary  miigiElratc),  Mr.  W.  H.  Preoce, 


tho  finDof  Siemens  and  Co.,  London),  Mr.  Shoolbred  ^eloe- 
trical  engineer  bo  the  Cur|>uratJon  t,  and  a  liTgo  Dumber  of 
members  of  the  Town  Council.  At  the  entrance  to  the  work* 
Alderman  F.  Priaatmaa  presented  to  the  mayor  a  silver-gUt 
key.  His  worship  having  started  the  three  dynamos  the 
company  entered  another  room,  where  the  mnyor  briefly 
described  the  action  of  the  Corporation  in  reference  to  the 
works,  ilo  &aid  that,  as  the  Gnt  municipal  body  in  the 
kingdom  whieb  had  ventured  to  have  an  installation  of 
electricity,  they  had  had  to  oontend  with  difficulties  mich 
as  generally  lienob  [)craona  who  engage  in  new  enterprisca. 
They  had,  however,  taken  every  puaaihle  precaution 
gg^iinat  mishap  that  experience  could  suggeat,  and  they 
had  been  guided  by  the  beat  oleciriciuna.  The  works  bad 
been  placed  in  the  cciitic  of  a  conipnct  district,  and  they 
hiwl  l)eeii  ao  arranged  aa  to  allow  of  prorisinn  Using  made 
to  meet  any  need  for  extending  o|>cnitiona.  Although  sic 
years  hod  ola|>sed  since  the  Corfioration  ablatned  ^lower 
to  cnnstnift  such  works,  \w  did  not  think  they  ought  to 
lie  cbargetl  with  (lilaturinesn.  On  the  contrary,  by  nob 
enfurciug  their  powers  enrlici',  Lho  Coriioration  had  eaeupod 
the  ditfoster  which  had  fallen  ujmu  those  who  were  in  boo 
great  haste  to  enter  upon  oleutrical  enterjOTRes.  He  thought 
all  present  would  be  nabisfiod  with  the  work  which  had 
licen  accomplished.  Besides  light  fur  which  it  would  he 
first  used,  he  hupfxl  to  sec  an  extended  application  of  elec- 
tricity for  motive  power.  If  tho  Corporation  had  failed  to 
prtivjde  3  supply  of  electricity,  tho  matter  would  probably 
have  been  taken  in  hand  by  a  cnmjiany,  with  the  rcsidt 
that  in  a  few  years  there  would  faave  been  a  repetition  of 
the  <lilllculti6s  experienced  at  the  time  when  the  supply  of 
gas  and  water  was  under  the  control  of  private  com|)ainas. 
His  worship  called  attention  to  the  great  contrast  between 
the  present  gaa  lighting  in  the  Itiwn  and  the  stale  when  the 
gaa  was  in  tho  hande  of  u  private  company,  and  added  that 
they  had  in  this  change  a  proof  of  the  advantage  of 
having  public  works  under  their  own  control.  He 
considered  that  their  experience  in  regard  bo  the 
supply  of  water  and  gas  justified  tbo  Corporation's 
aabion  in  reference  to  electricity.  In  requiring  the  eablee 
to  be  laid  in  underground  trenches,  ho  thought  the  Corpora- 
tion acted  wisely,  for  althnugh  the  method  was  moi-o 
costly  than  the  system  of  overhead  wires,  it  had  many 
advanttgea,  and  ho  hoped  that  telephone  wires  would  ei-o 
long  l>c  carried  underground.  In  conclusion,  he  said  the 
town  was  greatly  indebted  to  Aldennari  F.  Priestman,  for 
tbo  great  ser^dces  be  had  rendered  as  chairman  of  thecom> 
mittee  in  connection  with  the  electric  installation.  In  tbo 
cotu'se  of  the  subsequent  proceedings,  Mr.  Proeco,  in 
atlverting  to  the  danger  connected  with  eledricity,  said  he 
believed  the  vontiiuious  system  adopted  at  Bradford  would 
be  abfiolubely  Ktfe.  He  regarded  electricity  at  nob  oppose>I 
to  the  interests  of  gus  prodnceis  :  gas  ought  to  be  luied  for 
bho  jirnduction  of  heat,  anil  if  it  wei-e  ipfdied  to  working 
an  clcctriciil  engine  twice  the  amount  of  light  could  lie 
obtained.  Mr.  F.  Priustmiui  said  tho  committee  did  not 
expect  bbab  tho  installation  would  pnivc  |>ro6tiible  for  the 
next  two  years  at  Icvtst.  'Vhe  lowest  (lesnble  \»ie&  to  be 
charged  wa;*  5d.  |«r  unit ;  iUid  by  fixing  it  so  low  Ute  com- 
mittee hc^MHl  to  induce  [lersoiis  to  become  users  of  olee- 
tncity.  Ono  great  advantage  of  tho  Corporation's  installa- 
tion was  that  It  would  pi-cve«t  any  iiitnrloitcrs  supplying 
elcclj-icity  to  the  town.  Mr.  Shoolbred  expressed  hii  con- 
viction tJiat  at  Bradford  there  was  also  a  wide  (iatd  for  the 
ap[dication  of  electricity  in  the  troatmont  of  sewage  by  the 
CoTpomtion. 
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PURIFICATION  OF  SEWAGE  AND  CONTAMINATED 
WATER  BY  ELECTROLYSIS." 

IIV   <vtLI.IAM    WH(*TEI.,    K.l,*. 

Wliwt  imiH  luoDtlu  l«ck  joat  romtnittw  AM  «u  tLa  huDour  or 
uliiiiic  iitf'  laieail  i  p^por  on  tha  (ilwtiicil  tr«atiiiont  of  wrva^.  I 
arvwinni  ili8  priTilfge  witk  niAiiy  mls^vlng!).  u.  nntoitunaifly,  my 
tfinc  ti  wi  murl)  oM-ufike<t  In  the  roucloe  ot  malavm  tkst  I  fHt  il  iraulit 
W  iiiijHvuiilile  (o  loeiiarr  a[!k[>i:r  woiihv  llic  attention  of  tliUAMMnMj, 
Havinii  M>vi>tM  the  rMpontUiilil]',  1  h*v«  tlooa  mr  he#t  to  nnt  ln« 
•iil>J».'i  )<«Car«  }-on<1«Mlf,  ftnd  uiiitt  FttT<i  your  m<lnlgetiiMi  lor  u<j 
■linnooiiiirigK. 

Tlif  iiirrauiag  |Nii<»Utii)ti>j  'if  <nir  iHrgn  tawna  liu  ina>l«  tlivijniwUoii 
nf  Mvtogo  piirilioatioii  h  rary  iiroairiii^  ono,  pftrticnUtlr  hi  T«UUon  to 
tlic  jniniy  of  oitr  rircra,  mosC  of  whicli  iiD<(Ui(T>tiaoAtil/  uc  io  a  aBrlH>U4 
HUM  of  iwltution,  Tbo  aeWBtfe  4|iu»tioti  KHiiurnlty  liu>  become  nf  micli 
tiitjHxt&nm  in  r«forau<MP  to  [mVUc  1i««Uli  uow  Mid  bpnUUr,  tiutt  it  is 
■  •■•Ifiii  stf^miut  be  takan  u  qtiuklr  w  pwaifale  tn  nnntdy  th« 
[ireMUt  Mnditjon  or  thlngB,  aail  to  niunUJTi  u  liigh  a  itandi^  of 
litiriiimiDii  aa  tafionipairbk'  wiili  tliomorrnDUuiiiiftiiilitiM  with  wtiMi 
we  have  to  d«ftl. 

It  iii4y  l«  that  tlie  jircwntncicntific  koawlnlgo  i»  not  uilHcneHl  to 
<.->itlr«ly  lUiJ  lirwlly  d»I  with  thia  i^tiutioii.  Wb  ■lioiild,  hawOTcr, 
Aim  •[  •>  hiuh  a  Mandate  or  imriiicatiou  &a  |>o»siMa— it  is  of  iiu  usf 
in  tiy  Itklf  inaaMiMia— ukd  whaUVor  tlia  trMtmeiit  may  W, 
my  roiiUiutioti  iK  that  tlir  ii««r<>r  Naturo'n  a^^tion  i^  a)>|iraaeli«t, 
the  tiatmr  ttic  nolutinn  uf  ilio  •tJdlciiUy.  Any  new  iinxioiui 
rtijuim  tliorooKh  inveailuatiiiij.  and  IL  ii  fui  Ihffi  rouoii  Ihal 
nnr  expariiuentH  liave  uittu  iii>  eu  mut-li  liiuf  :  the  eucDw 
01  ontaihi  labuntory  fxiirriiiKTiita  liaviiifc  Wii  iiiatu  jnibliti  i|iiitc 
oigtit  moDithii  bcToTP  I  wnn  nlilu  to  Bli-rt  a  luiriw  oil  aaythiii)^  like 
a  wdrklng  toalo,  and  Hiuce  thai  liinc  my  coiitiMtion  with  othvr  nif^r- 
tAki&g^  lu.<  reDd'-'nvt  it  very  ditlii'iiU  for  nii>  ti>  <!Oii<»iit  ratr  atlAiittqii 
eioapt  tot  nliiirt  |>"iiiiij>>  at  iriti^rvaU, 

The  oxidation  ol  orgajiic  niatt^i  can  only  ^<r  altaliicl  by  out  utoik 
— «heitlioal  action— wkother  it  be  by  filtratioD,  the  addition  ul 
dwuiotb.  or  by  iiicolianical  Torcc  iv[ircacat<*l  by  tUc  electric 
curront. 

Sawagt  is  ■  moit  eomjilex  cempotind,  wboao  eonitoiuiit  jiaru 
damild  iilHiD  the  water  nip^ily  ol  %  lowu,  In  same  ouoa  u|io[i  Ilia 
niuUI  and  ike  iiiduntrica  ot  t\w  Iwalily.  llorixvliulilri-x  miil 
owner*  of  fai'toriri  would  mtuli  awiiit  |gc*.l  iiitliitiilie*  iu  tlit! 
end  ainioil  at  if  they  wntild  dtmufect  ihrir  refuM  fwfon  it  piuucs 
into  tJid  aowen,  thus  one  ot  tlic  iiintt  oltjcotiuuable  ftaturca  I 
hA<ro  n(itie<xl  tu  LouJ-nn  'WUm^jk  tn  Llio  laiga  iDiionnt  vf  (rtUHiiio 
matlar  Hasting  on  the  aiirruy  wilk  an  nlitinxtnii)  'Hlmir.  f  aut 
not  i|i]ite  ctrttaiii  of  its  sonnw.  but  it  oriil«ully  of  s  iiiilui*e 
that  )«iuU  tu  j;u  works  m  tu  dlstUlBrioa,  al*o  ceiUiji  dy•^  :iit<l 
tan  lefiiae,  vrhiuli  re>|ulii>  more  tiealineiit  than  Hi-wa^e  itaell.  I 
kiiOYT  lliai  the  tiuiviilactiirtji'  ia  at  a  Ilk  wlitie  lU'  jnil  ki.i  waato 
liiedu«l»,  and  iL  is  on  extieuivly  dilbuiUt  iiuestiuu  lor  the  piiblto 
to  a»lTC  ;  bnt  it  i"  a  luoi-al  eettalnt^  that.  If  the  tunilaiy  aulhoritieB 
of  our  oitiea  and  lowtia  havn  !■>  iA\nh  their  mita^,  the  Uxjiayer  will 
douliiiB  III  fiiy  for  the  Irfiatiiiniit  of  niauiilaetiirani'  nriUNi  when  il  iii 
known  Cliat  >>«iwi};<'  Khat-  ro'iniio  vnry  nnich  Ian  eipasditiira  oil  pari- 
IJMilion  tlisN  wIk-ii  it  i>  iinxtil  with  i:niii|>1ii.vit«d  wiKite  cauiiniiuda  of  a 
r-litTiiical  ualiin'.  Tlic  f;i>'ai  •.ibjin^t  in  view  ia  to  ]>n)Vunt  piiti'elacLluit, 
and  it  may  nut  hi  •ml  uC  )>la'  c  l«  slatv  Itiv  uicaiis  of  aireatloj;  il.  The 
ijili'Sliuii  In,  itlut  i>>  |nil(vrai:liuii  '  I'litiiifacCinii  tu  a  KiHiutaiic-uu* 
fhaiige  <>o)iiin(m  l-.i  all  organii'  l-odiiiti  whnii  ex[KMir«l  tu  thu  air  ;  the 
aatloii  U  ae<>oiii^iiii'd  liy  llic  leolutlnu  of  iiupleaaaiil  g»tm,  whioh  aru, 
I'ur  ihu  iiimt  (virt,  •oiiiiHimidh  uf  !iiil|>hiit  and  |diuB[)liunt9  ^  It  diBen 
from  iliattv.  a.i  il  r^  not  oxiJntioii  ;  the  jirrocim'  uf  air  la  oauinlial 
unly  at  till' i-iinii»<-[i<.viiii,Til  ul  IIk- Mtiuii,  iiiid  not  alter  It  liaa  fairly 
wt  io.  Modvrli  'K-i-.'iii.'c  traohca  i"  •■hat  air  moy  !■«  lliij  earner  ot  gr* 
whiidi  indim:  llm  chai>Ka,  Dry  itialt«i  doua  Jiot  [Ultrely  ;  ilitetiaeoold 
[ire*i!iit«  ]tiilrrtaolton, 

Tlie  ittiMH-i'lieK' acta  nicdiaBi(\ally  liy  iCo  ixHri-i  of  Teinariiif,'  foul 
r<ii-ei:r«.  and  chfiiijcallY  by  lh«r  oxidatiuii. 

Wikiei— i(,>  ncliuii  iklar^dy  niechaiit(.4L  TIiiih  in  a  riccr  ui'jnulc 
iiiuttei  locouirF  ariianilevli  aiiid  vxidalimi  Ulita  [iWc  by  ii-aauiL  vi  tin- 
;iit  di-wlii^d  ill  It  i  ahifwers  ul  laiii  (-iiiify  ikf  iir,  HJid  tlie  Uioleeulea 
of  wator  lonitiii;-  lh<<  i-ain  aet  at  eam«i%  «l  eiyj^n. 

Tliu  mila»  tiinnilrntt'd  in  uiii' {-ravoyuds,  the  iron  oxidoa  III  theaoil 
actinic  *"  |"ii»i.'ytti-i  111  iuy;ji-ii,  uiid  ovinu  In  iU  iiLiiiMity  l^allK1  th« 
uxidalitni  III  |iiitnryiufi  iitall<ii*.  IuIviim'  IumI  and  hglil  alw  l>lay 
iiiiiwrtaiil  imrln  in  di-itirriliiiii. 

Hewage  I'nruiK  run  •.•iily  Iv  sutv>^>l'iil  whtii  the  |K»r<nily  uf  the  euil 
ib  oiUptril  tai  liltiatiuii,  itiid  Miivtt  tin-  aiea  in  niillidiutly  larj^e  fui' 
the  work  il  haa  to  do;  hut  all  lewaw  Wtori' Iclnjt  run  ii|iaii  lli<- 
1u]i]  Rliould  lie  liciitrd  ii>  (bat  MMtiidjicy  [nitrefaetiiiii  ua.niiot  W' 
oot  nji. 

The  urcaiiic  iitattcr  aliuiild  alvu  I*  diHiiiluKralol,  ao  that  the  inhim 
of  till-  UBilinil  lilhr  ihall  nul  \n  blmkol  iil'  by  it  when  iu  a  nlale  jf 
Willi  wliitiuit,  Gti-aay  niatlvn  vhoitld  bi:  v<.'iii«vvd.  >■<  llivy  "Isu  h«>ti 
•  Iciidvuuy  Iv  Idwk  u(i  the  'xdl, 

iluloii-enlriinj;  ilit»  Ih>.'  giivlii'tilju  ■ill>j<.-ot  id  my  )>a|>er,  1  niilBt  aak 
vnii  111  ^fluiiii'  al  Ihi-  likl  r.f  a  tew  at  tlir  rltrttiiral  |ii'uLimC!> vliidi  hanr 
Wii  liied  ill  varii'U-t  juiL*  i>l  tbeweiid  dniui;;  Ibw  Wt  120  yrai*. 

NaiiiD  ol  SuULBUi:sk,  Iniiutui. 

ifirij>hat«oflniii IXIiuUijeu 1763 

Cliforijn lUlU  17BS 

I'hiir ......>. ...  I{«ti>ciniie 1802 

Powdared  Kbanwal ««•■-■■  tiirand    1806 

niluiinu  and  t'ldaiiile  of  liiua tinytuu  Uurteaa  IS06 

A.lirm  ., CItanniittta 1615 


*  7^/**  nwl  Ivfim-  Hit  Ftiilidi  .\*«vi«li'<ii  at  7fe»Tui(le'Uii-Tyi>r. 


Kaiiio  of  SiilNtaiieua. 

Sa'id „ 

Siili'liab;  u(  iion 

Clituridu  ol'  bvda.i ■' > 

Wa^tAehlorideuF  ntaiiganaM 

Siiljdiatcol  lime 

Animal  eh areoal. 

r«Mt  .... 

t'ltarroal  aadntphied  iiwrl,  or  liTir  mud 
Snlphatoa  of  iron  and  rincwilb  tan  asd 

tar 

Earth,  timi>,  and  wnatc  aubalancaa  

Peat  aaliM  

Meullic  oxldra  and  carbon 

Cblorido  orrinc 

Schiatcolce 

Tradn  mfuM,  chareoalt  and  aahet  

Powdered  li^ii« 

Itnimiv  alum 

Sulidiato  of  liuu,  chaiToal,  aod  clay  ... 

Peniiiliihate  ofiron 

f^hiat  coke •....*. 

Ctilori^oa  ol  iron  and  xino 

I.imcaud  itrwi[utalisg  tAnka 

Xitnte  nf  laa-i   

WiiMo  tails  o(  iron,    lead,  zlno,   *tc., 

with  iiyrollg  aiattm,  ashe^  otc  ... 

l'yToIi};na1e  and  peTohlnride  of  inn     . 

Iiuiiim'  clibuidu  uf  inanpnoae 

Driu'l  waweMl,  liiue,  Md  autflMto  of 

lima  and  dne 

Peat  oharraal 

Clianiiml,  wiot,  mineral  tails,  «to 

H]»nt  tan.  iwrlroiiiiMd 

]''rc.th  Iwrk,  «ilpliat«  of  iron,  and  peat 

diarcoal   

jM(.-UlticniiI]  a&lts,  aiioriron,aliuniua,ttc 

Milk  •>(  liTnL'aiid  cetleoting  tha  da|iMit 

AL'idu  uii'l  uietalHo  aalts,  and  liltrations 

chraiigU      ehareoal,       alay,     paat, 

yyiwuin,  etc - 

IiiiiK^^.  luliihain  of  aluuilna.,  and  nine 

am)  eha4voal 

Liiii-D,    iiiaKoexian  e«itli,    >>iil]>hata    of 

iciiic  (.r  tM>n,  and  vet^ntahlo  diarcoal 

.Sirttil  axbo*.  brtEiu,  or  jieat  charooal ... 

■Snl|>hitte  of    xiiiv,  intaali,    ahini  and 

«aiid   with   waetn  tun,   aahoi,   lime, 

«iwl,  otr. 

Hotalltc  auliihatca,  nivtalltc  cUoriden, 

or  diaivvii  and  inacnoeian  aaJta  

8allti  i-ruElnceJ  111  worlHng  ]{alvanic  liat. 

leno* 

IVatur  liti^  carlh  uunlalQing  aalta  or 

luulrn  unraii  

I'eat  and  ulber  eliareual  aud  elilaridc  oi 

Aodiiiiii,  cte 

Annual  diaivoal,    aJuni,   eiarbonatA  t>f 

MHbi,  aiiil  cyiHiiliii 

Mn^ncvia  anu  Inn"  with  ■tiltdiuintuiaud 

carbolic  adila  

Liiuc  and  Hnely-diviilnloliarcoal 

Itoj^lifiul  i:iike 

Siiii  eliid|{u  Irvui  aluiu  work*  with   time 

tiuduLaroeal   

i'i«t  eliaifoal  uarlKjoIactl  with  oil  of 

elliiol  

Alujii     M'hitt     Ul    Hbala,     aud     vthoi 
alnminuii»  iiiincialn,  itith  Ihne  and 

diuvoal 

MaujpuulM  and  [■cimaRf^atea 

f>iij->>r|>hefl|-hat«  of  litiiv  willi  magitaria 

uiiil  lime 

^ig]|>h«li>  <il  itan  nJlli  lime  lu  aalntioir 

iiu'oniiiii'iidvd  Kuly],  cte,...,. 

SlHiiixy  iiiiii    ' t 

Iran liiieUdiviiltul ill  ivvvlvInKvyliiiden 

ll-Utl  Mll|rh«te  

.Mumiuinn)  :til|ilialu 

Uikiiiiti  <ial|'liali;   

UajciiUfi  urn  «nli>bala 

!*iliai    „ 

Ulauk  uKidvoftntu 


Inventor. 

Uuiirat   ... . 

Briaot 

lAlianaiiiM     

PaycB  and  Ohprallai.. 

Slret    

Prtoerlo 

Qntlioiirt  ant  Saoann.. 
Potlerin...     , 


Slrat    

BMBlar   

U-Awat 

Erain  anil  Rncqnat  .. 
Sir  Wiltioin  RaiaeU.. 

llomixM^h 

Ubtn 

JourdiD 

aim  

Oa^B^  It  Beipuuilt.. 

Barounet    

DuBobran 

Uul>oi>    


Brown.. 
Bnarma 
Young., 


Kaltnan 

Hopn 

Logiu 

TMlng V 


An^y 
Itrowsa  .., 
Wiekauad 


Dover 

StollMrt  >■•.■  ••••• 

C.ilbae 
Ferki 

IHiwl   

Iten^iath 

Daring 

IHmvlalff 

Mai>lict»ait    „ 

Muiuing 


Bniithaud  McDuogatl 

Wiekalee-l 

Herapnth    


IflM 

1664 
1854 


Uanniug.. 
LouRfuaid 


Uanniiig . 
t'OTdy.,.. 


1856 

IBS! 


HiyiL lasa 


Letlioby ,....» 

lliachoff 

Andenon    


1850 
UU 
UM 


Named  Fcrnuonc US7 


It  ia.  1  fmr,  true  Uut  uiany  uf  tho  nivlhoLi  uiiuineratiMl.  auil 
III  ihiMii  nnt  I'liiimuralcl  liavr  not  mly  faileil  t»  iiioet  raawitaMl 
t  V  invldl  )krn!>  m  tu  LheLi  (iliyiioal  and  aaoilwy  uharjvlcr*,  ■•ut  lh«y  Iwira 
aim)  )iiutoiL  iu  uiauy  eoK^n  L-ec(ly  iKiluitM  ;  and  it  i>  a  remaikahle  Caet 
lliat  I  laiiiii  huw  l«rvii  uiwIh  nildiii  Uiv  I  »t  lire  yoira  tU  rebreuee  te 
luli-batt' uliton  liy  llHell,  or  iu  <.>iiitl>iiiNti<ii)  with  ulhet  naatca  Lab,  a« 
if  11  hull  uiilyjust  uti.-uir««l  lu  lIu'  ibi-niivl  iniud  ibnt  ibeM'  «ubataiw» 
oii;(hl  to  lu  iried.  On  leletciKi.'  to  lUi-.  lift  ymi  will  iiitiim  ihat  Am 
ln-ot  lire,  daliii;:  fumi  1763  1(105.  aie  )>raulie«dly  ideMlnial  with 
ihime wf  ra.Tai  lUu.  In  tUI^  alum  ai-eiin  tu  hive  l>fu  tzi-M,  «»l 
in  18&7  niaiijc4n<iU'.-^  and  p:iti>iin;f»mtM  ;  the  Uloal  duviilo|>UMal 
of  nulidiate  ul  ifoii  i*  iiii.lvi'  lli<!  name  of  fterocoM.  Il 
was  whilo  working  with  |K-Klili>rulu  uf  iron  an  a  jiuriHer  ><t 
that  1  liiikt  IrArunl  lliti  iiniurlaiivv  of  iron  aalla  in  relatl 
uipinii!  lualler,  and  it  wan  in  I'lniiieuliuii  with  that  ubauiieal  am^ 
ehluruie  gaa  tlial  the  idea  of  elocltolysi*  aujg(eat«J  •  {lOaaihli;  ofi 
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tment  of  watvi'  ■^•iiUiui iiuU'l  witli  orMuii.'  niMlvr.  8nl|iliAtv  of 
liui  nnp  gtfM  tlMwhnrlt— tlic  rutKhictiAii  nt  siilf.bi.id  at  irfltt 
ItM  to  tho  nr^gnnidnatler  coni^iitliiK  tclth  tV  iii:yf(eii  uCtliu  mU.  In 
■wturr  in>  liarf  lien  |i}'riti>A  kii^viii  a«  llie  liiiil|>1iliU'  «f  iiT>ii,  w)il-li  U 
liroJni'oil  W  llii-  •Ivu  til  In  lion  nf  Mi1|i1iiitc  liy  nrKniiu'  tnntur.  Tlie  mt- 
{Jiiireltct  liyitri>i,'vii  in  ii'iva-tr'  ii  ftiliri'Iy  iIiK' in  llif- ■JUiwin-lion  on 
tit*  «tilji])»li'»  ciiiiUiDi'il  in  it  ;  it  llicrtK>rc  folW*  llmt  iHil^iUato' 
*hoald  iiAt  lie  kiMcl,  a»  llicy  uitly  iiioti-asi' rlii>  niiiwaiK'i' iniiCi>jtil  iiF 
ahitloe  il.  Sitl^iliuriL'  iici.1  niliW  tii  mun^BnafAi  ol  iiniU  un.l  run 
.tiimliali'ty  iiitu  ill*  Hi>M*ii^D  I*  turn  Iti  Ifw)  In  ti<hjcc(iiii;i)ili}  rtof'tii^liH. 
In*  vrry  fu'I  rii  uliliii^  phuinii^aU  iiiml*  adiliog  ivalix'.  liiiii,  (o  n 
rtftiti  rvldil,  )iT<>liii'iii^  a  -i;!:'!!]!!!!:  I>i'rifiiatl')i).  Tlir  lullaMin^t 
■ulntian  «ill  mIioiv  ilii^; 

Tmi  Kr«iii-  "f  liiiii'  a-Mv'L  (■!  a  jjaUiiti  n(  itwAjic  iu  tlic  fotiii  of  Uim* 
«»t*t  liii-niiH  tiio  Ailililiim  »(  niip  ]iiig(  nt  wot.-r,  i*.  tlirrefnro  l>i»l[''*  nil 
B]>|>arvfit  i>(itilti'iitiiiii  •■>!  12'&  )"'r  ?riil.  Ly  tlii*  in'T<'n,HD  al  wati^r.  I 
IlKT*  heiv  n  lint  af  auiilj'WN  laUi'ii  rniiii  tlin  Aiiinniilii'm  of  Lin;  lt(<|K>rt 
ntth*  Royal  t'oijiiiiinvjuTi  '>D  t'olliitinn  of  mt'orn.  My  (ixiHinoiKv 
^!iig  thai  liiiiF  priHltii-i-.t  ailit  piilitfttction  iT  n«o>l  alone  or  witli  miI- 
Ifkalwi,  anil  if  ii.vil  in  Ihtki-'  <|naiiliLi(tt  U  ilto  «nin  in  4ut  up  'tftrtr  |iro> 
triiiilalimi  wiu'o  tlir  ii*.tiiltiiiK  (.Itlnviil  is  run  into  likir  WAtcr. 

I  )iikVe  alrvji-lv  ilnli'il  f!v«t  { iiitiri'rii'-l.iiiii  rn-isui  hiiI|iIi>iiv.iII-iI  liyiliti- 
gelt.  On  tile?  WpiI  f.'imui  .if  Ahiia  l^n^  (vattT  "otilaiii-iUi'jiO  <|iiiiitll)i.-i 
M  «iilfiliiin>tl(<i3  by'li-i>){i'n,  il"  t'ornmUan  lii-i,U{;iliii- tn  tlie  jirtMPiitrL' nf 
tfry*uii!  iiiaMoi'AtKJ  »i]i|>liut<».  I  Im-Huv-i:  1  uni  rijilit;  in  wyiiig  tliiii 
thw  luitii^iilir  |>nrlioti  tit  ilie  AfrieSM  tHwil  in  kiinwn  «■  tlin  Sailon' 
Di»tl»-lnij.. 

Ofirliluial  •liiixri'rtutila  (.'In'moi'' ib''i'<|  ia  tlu'  •troiJtcMt,  uili>tiur>>il:> 

Hi(l  tlir  w#abi>>l  Aiiioi.^  iiiijii>iiil  n-'lU.     l'oriiiari(cuuti4  oxiitioi!  lies'! 

orgkiik'  nintlTr  niultr  'vi'taiJi  l^-.ll<liii'1lUli,  hitt  iitilcu  in  very  ooiiacn* 

tisW  s>>1iiTiani,  liavi'  tillli-  nr  nn  lu'linii  on  ■Iihcom'  gerinit.     Clilnrino 

igM  or  utiili'ji  of  (^iiliirlnr  ai'R  tlir  immt  (lownrfnl  iliMiirenttnLt. 

Thij  r»iit  Dial  wati'i-  ii  ratiily  ilii-iMnimmd  iirarliloil  lliu  i  iiiienl  of 

Ntricity  i<  of  mfltniriil   iiiloiiKity,  nml  alwt  itiat  lliii  clTouLi  iiro<liU»)-l 

prWlHly  iji  a.'i'oriUtii-.i  witli    Ilm    rliCTuioal  ivjilivnlinLi  oltlic  Hub- 

frl«."lriilj-«vl,  i.   i.rirljj'ally    t)i*   «?(;>UiiiitiiMt    of    tlie    whole 

;  fur  l-liiii'lii'iiiiful  cli'-iii^'ii*.  Iliiii  tab<  |itii.-ii  in  wwa)(i<  whi'ii  it 

HclnptfAlyxol  >li>]>vu>l  iiliii'ilv  nn  I  In.'  Hcll-kuown  wLUni  thai  snilinin. 

awKnonatii,  anil  (hIht  rtil'iiiilL"^  (*ljicli  jto  alvmy  in.i'«'nl  in  ■iwimi-) 

f|tlit  nil  into  llirir  cumliliiitil  [ULrt-s.     Tlin<  mi:  Itava  at  t.lm   |K>ni 

1  yo]f  cliluiiiiranil  ci\y(-iiTi  >u!t  ftw,  and  llioM*  ctuni-iiU  am  liliviaUil 

■  tUB'iMil  Mttl/^,  a  •'iniliriuti   in   u'liii.-lt  (liay  up  ii>l-ii*ely  ai^tive,  mi 

lit  tlw  f.T(»iiiilc  nmlfd'  In  t)i*'  ti'Wdjjt'  r*('a[ii.lly  iiviilim-il  ititn  innoii'tiL* 

111] >otin'l.i.     So  tii|i|j|  i-  llii«  iii^limi  llial,  [ui>virl<'it  t.liii  irwaK^  coD- 

itu  a  iiilllic:iei«y  .iF  i^liloriiliJi.  it  i*  )>nt<i)i|n  to  pTodnw  a  illHuivcttng 

liil  from  il  cntiiiiliuiC  of  ii>Eiil(-.%  nl  i-|iluriiic. 

Aa  muHi  i*  an  iictilii'ial  option  I  mil  tnko  Llie  two  illHliifvcUiits 

li  ate  fcinui''  I  in  my  pi-thvux,  iron  miUiw  M'l  n'lilutiJiu.     Tliv  linl 

lyor  III  meygoii,   llii"   ani'diul  in   llir'   (onii   uf  liyiwIiloriUw  or 

ariil.  flilwoliili'ly  iMttnyn  orff.intp  iiutttiir  living  or  'IukI.      Hy 

UOQ-nliiiliubW  jiuUoi,  ■■iii'li  At  i?ai)ioti  for  jva^itlve  jmln  auil  irrni 

.e  ntvnliv^  lioli?,  kKil.li   u  tunniii  itiajilu-iiffiu  Iwiwivrn  iLi-jii,  1  ain 

le  to  oollivl  lilt  ciiniiMlcnl  [iiiiL^  <if  tliu  iiiiin-rul  -alls  ;  Llinrrf-iK  ul 

aori'OAiili'tablt  ifUIu  1  ditAJn  u  suUitlnn  nrdiioHiK;  unl  oxiiU  of 

i)orin«,   aitJ   at  tin-  ii«){aliT'-   [iluli-   I   olitaiii   uiimiriiiii,   ainla,   in<\ 

taea,  nhlcli  in  tli*ii'  liiiii  iirii'iiii lat<9  any  liiiu'  inil  mii^ii-iinm  xaltn 

at  iiiaj  lio  |iri*t(.'n(  In  tin-  linniil.     Su  strcniji  it  tJif  ai-tiun  cil  uxiiW  of 

lortiiu  lliil  il  in  only  iiiiu  ruitii  of  I'lirlimi  iilab-  thai  will  rrntit  ili.iin' 

Ufntlon. 

My  firtt  eKjiiTiiiiMiti  carKi'ii  out  in  tliis  iiisiinor  wrre  comiiictwl 

ith  |i|fttiiiinn  ]iUlt»,  1ml  ilii' •■s[k'1'kuc*  w»  iliat  tliy  ciwl  of  plat  in  iii  it 

1  it  i^uti'if  (III!  iinMlion,  lii'Hiilc'ii  u'liirh  t1irt>'  uiui  a  v<irv  i-ligrit  ]irtii)ii 

'V  imail ivji  ['tat*  wliirli  iliilinntly  |ii>intiVl  to  Itx  iiltlinatf  diMlmr- 

Ihrrii   Willi;  no  |ii<>i'l|iiliLCion  in   lite  Ffwagit  of  iiinltHis  in  how - 

ion,     Ity  nican*  of  in  ;ii'ian)^nirm  whu'li  eoiihl'ttK  of  a  I'larou'^  |xit 

irith  A  nun-mt'li-itliti    |iUlr     ^lll'll  lU cikilion  fm  llu-  lanilit'i'  ulwlioilc 

iron  I'lai™  fi-r  tlir  nt-j^tttiv*  ulcti|,rml«s^I  am  uIiIp  Iu  niaaufscluri' 

s  lififAic->iii-iitioni.<il  nololion  u(  (fxiil*n  of  clilwini'  from  liraiikiili  mm 

lUr  or  ^vitgfi,    Thif  wat>^r  of  ihi'  ]tiv«r  Tltatiim  iie.tr  lUrking  w 

lBiralily-iiiili.ll  for  i1ii_i  |iiir[Hi4i'.     Ii  U  luHdiilil''  iliii.t  uii  ubji-otion 

ly  t)»  rii^nl   ll.ial    llii'   I'tuinlaiiov  uf  tli«  iioram  jwl   to  tlm  t"l*Ctt(i' 

m'Ul  wonlil  Up  mi  jfrual  lliui  ilirruni  wiinLt  tuivii-r  it  an  im|HPaitiiUiy 

III)  -A  uuiiitiK'ivial  )<oiul  of  vii-n',  but  llii^  vi'i-y  fad  of  uniu^  lall  watnr 

'  LI1CC9  lli«  i.wlni  rvtinlaiiKi-  (wu«il  l>y  tlio  [n>niUA  Jia]ilinwiii,  ou'l 

every  >iu|>u>u  of  i-nrwDt  that  i«  nml   ix'i'  lioiu'   I   ]>rodiiM  13 

s  of  naacL-nt  i-htiiritii^,  or  nii  ikj^iiivBliint  ul  tin-  oxiiliu  orulijoritii!. 

-ly  mi\mcurif  oi  nawi'iil  I'hlorino  a*  a  ilialnli.'tatiT.  ii^  llint  sluntt  citii" 

ikirdofAi^ii]  in  rapaliln  ofilitiuf^rtiri^  oM  jpillun  uf  Ijunilnn  ni'irajpf 

(Aral  nniuvioK  '^i''  'naturt  iu  MmiioiMiauJ  aii<l  on  niianiiLialion  tno 

Mtwtm  oriiilituc  ia  iloUiclotl,  ;vlilcli  hIiowii  Itiiw  fai  tli>.  u^Liiliitlun  lia» 

beoii  c*(iK>l.     Tliix  iKliuii, '-iinil'iii'il   with   tin-   irmlniiiil  will)   iran 

]iiat««.  liPMnflrr  .[.'(uritwul.  wilt,  if  .Mrrii'ii  fat  I'nmiRh.  (ilwdlnti-lj  oradi- 

eit*  til  M^l^nii.- mnttt'i.     An<l  Inn.'  it  will  lii>ai>in-ll  Ui nt ion  that 

tltc  itMiillin^  I'llliit'iil  niitkl  iiiit  liavo  iiu  noul  itnctlon,  oUu'rwui' 
fnn^ifl  ciowtln  Bjit>c-ar  on  lliu  sinfam  aflm-  .t  fi'nt  lionm.  The 
roTOB  i>  wliii-li  tiiiav  aii|i4rntii.i  ara  t<rat  iij>i>liul  on  n  Biiiall 
K*l*>  witti  (loioiii  <iia('btaj{[u(>,  uv  M  foUvwa:  Fiivt,  au  vutur 
ve«M,  vtliicli  may  he  iiukIc  of  iron — tbc  alilca  in  that  caou  act- 
ing aa  ucf^ativc  rlcclradoi — anil  an  iiinnr  VOmaI  MKitftisllu  tha 
eubuu  olm-tT  uk.  I  ly  n  luuu  uf  a  Hy  |  ihaii  con  iicc  tol  wtlb  a 
rwcrvtiir  m  tank,  ronlnininu,  wiy,  ^ra  iraur  or  saJt  ninl  watur, 
(lie  iniiet  vi-jrwl  <nn  nlniiv*  lirltriit  »ii|i|ilii.il  nith  l>lic  Mlinc  wtntiuii, 
~>i  hy  an  KM1J  lUfotnattL'  niran^iiicnt  il  i«  [Kwahlc  to  ilnw  oil  « 
T«l)  'lUantitv  "f  <li-iijl'-*i.'t.tni  ■•'•lnlit>n  when  t'o['iii<-J.  Uyflacing  un 
[>lc  |il«tei  ill  till'  uiii''  {ii'i  Hi  i)i.i  iivi'lviii,  iinil  iMnnei'ting tlir 
tlifi  ["jjilii?  jHjh'  of  til-'  'iiriviii.  1  oftii  iir'«l>i'T  a  liy]iofdiloriU- 
riilfl  o(th«  uiMtal  hiuhI  wLii'h  will  tliii>t  iiirlhcr  luaist  tlio  imiilt- 
ion.  'Hie  niaiiy  t[ivs  Ui  n  Inch  tliuae  riiDlnfo:tauts  can  b«  >)iiilioil 
OoLrulai']^  uiiuu.  Bb  small  01:113  of  ilii'  latiM  foim  of  thv 
hi  type  acv  <|uit(,-  ^iilliL'ivut  Cur  piixIuuiuK  Uiu  Doouovjy  (KivreL 


,tS« 


fivt  iiidkina  two  or  tliti<«  ((alloiia  of  l\n-  cliWib)  nitiiliaii  iluriiu;  tin: 
ilay,  iinil  Uity  will  laxt fnr  anvoral  innnlh<i<vitlii)nLri--(!lurginjj,  itiieini{ 
niiilmlooil,  of  r>onnu>,  tlial  ihny  ito  not  rpninin  rniitinnnnKly  inaction, 
Thi>  iii]iflr.nlii'i  on  ti  Urgi'  Wiile  may  Iw  rarinnsly  ino'lifinl  .v onj-JinR  (o 
tilt  itri'iutli  of  Iho  loliuloni'  iifi^liloiiJrn  ai-tril  ii|ion. 

[•y  a|>|>lyiii.:;  1li«  I'liiTfiit  t.i  a  laihoii  rit^v  I  am  al>Ii>  [<>  o^iiii*«  the 
ni^anir  nintli-r  in  natrr,  T!w  i-oniiivi- imh'  l'"iii;i  lhi>  jir>|i>ii.i  faiboii 
lili><^l(,  ilio  ni-.'^nt  ocy^cn  |>ro<|ii<<'^l  in  lnt>  [lon^^  o1  ih*  rarlvin  bv  the 
I'livtriu  t-iiri'DUt  all^^l1llll>Iy  il»1niyi  tli<>  nrf^nlt:  iiinttt'r  :  li&vldi-iu  naitii; 
killi-ilniiil  llir  IlLlnr-lilfH'k  iUu'K  kii|it  oliMn.  Tliv  aoiiiui  of  iKir«i» 
rjiliiiii  hy  iLwir  i.i  ihii'  ti>  itJi  jmner  of  uWnhiiiK  noxlmi.t  uavu  anil 
■iTn-tiug  ihi^ir  ilc«triiotion  hy  Irnnxin^;  ihnn  I'nUi  rimrArt  iiiln  alniot- 


i-iariJiiii  iFy    ntrnjin  vi  iiii*  i.'irci.in.'   cuni'in.  i^ii  "■'  ii^^iij    ■■■in|^iiii.<i4.      n* 

(111  irt*iii]il(',  l1i«  foltowing  aoaly^b  Imtnrp  ainl  aftnr  action  niny  Iw  of 
iitli'n^«t : 

i-'ii,rr.ii  KxfsiiiMRifT  ASM-v^m.—ParU  jttf  Ualltm. 


Heion  aut  ion— Dilute  aew>f(s 

AlUa:  Boti'in— NilratM  ]imri)t  ... 
Ih'foi'ti  ai'tioii-'CimUtininatDil  water 

Iti-fiiiii  uctioit  -(^ntiiiiiiiintcii  wnliT 
An<;r  acliou— iJililtc  n-^moi  ..  .. 
Aft"riuttion — OiiliiiarynriMnfiller 

.Vftnrai'liau  -Itloetric  Mrlxm  IlltH' 


A]>|var 

OJonr. 

tufbtJ 

Ijwl   1 

I'loar 

■tone 

alijtlilly 
Mirliiil 

«ligl)t ' 

rlnar 

IWIIIl  ' 

LurliU 

bMl 

uligtiUy 

M^U 

tnrtiid 

oImi' 

none 

Oxygen  rHivirwl 

to  oxiiliM  tlt« 
art{ank  matter. 


0-93 
■17 
■06 

•00 
0-B3 
0-  4 

0-13 


(Tumult  n.«v|,  0'&nm|<»Te. 


Vttt,  1. — mur>  «c'  alion  ntirco  m  latUcry  ;  m  poaiiivL- 
«]of!t>o<lM ;  It  ■  neoativi'  bIociUoiIik  ;  p/i  iiOR-cwidtKl* 
Ing  «tril>< :  it  enntiuniii;{  vaHisel. 


Fn~  2, — Swtiou  "in  line  Z  Z. 

Vol   tbi:  iiurjiowB  v(  lliia  Klttr,  an  urvliiury  (arm  of  «Iwb*»mi-i 
ilivi-JcJ  K>  tlutt  the  lower  GOUi)Mttiitente»ntuinH  r«tli€c  ino<%Wa*»'^*> 
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up[>«r,  u  Rwd.     A  cwlran  blodt   b  Rx»A  m  Llifi  iimial  |iaititioo.  >d<1 

rmind  t)ii»  lilcick  twi>  |>teOM  vt  uWtoa  twipe  ak  tivj.     At  the  top  of 

Ll|ioblMik«]il«tii>uedMf«w  urraiukli*  fixod.    Thi*  luruu  tho  posi- 

tiva  eloR'roaa.     For  the  nogstivo  otcetmU  ctrboR  rods  *i><  *mAi^»A 

M  th*t  thsf  pKM  uu  tliH  asbcBtoi  Iwitir.     Tlmy  am  all   oonngotod 

tOfCether  by  idimuk  of  b  cailian  diM:  at  th«  ui|>.   kl)«)  provJileil  witli  n 

I  Acrew  iCTtDUjBl,  'ir,  iniluil  of  the  nxJ*,  (f^trbim  cvlititlcr  in»y  bBumsil. 

UU  tlial  U  reqaii«J  it  m  atUcb  (host  Ui'iutuftla  lu  Ihu    tna^utive 

numiiuluri  b»t'.wy,  cansbtiug  of  tUrvo  Luolwcli's  cdU.  urniiKcd  in 

ImtIm.     The  utioa  is  tntomttk',  m  wh«n  th«  top  coinpartmvnt  u  fall 

)Uu  baUaiy  is  in  ution,  wlieo  «m[>iy  it  u  *t  real. 


low 


>"•.'.-■», 


■y  iv 


m 


W: 


u 


coDiIuctora;   A  A'  terminkli ;    re  carboii  electrodei  ; 


■  «fllii>nt. 


OnftUr({aK«le  I  Iiavc  III*  lilUi-  ainiTifti^l  «*  lutluwa :    Allurnati- 

'xen  ef  im^l  (!ok«  Ira«  ti'utu  tiilfiliuc  iir«  noihiriiu-J,  nitliKi    l>y   luyi'ro 

TMiift  or  iMrfortbid  tlli>K ;  hy  ™iiiiuMi'i-i'iiii™iititi  iIipwIh-iU  of  poke 

[Kaitivn  aiul   no^livu  ^Wumli'M— llii'    lii><i     Uyr  of  iiialnriitl 

cinjltnml,  10  ui  In  iiir^^liaiiicAlly  iu!]uinir(i  iiinl.ri'n  in  ■ii''|>-i)>iriii.       Il 

in  inipimiSIn  for  diacuv  ^min  w  pmimjotir,  mvinu  Co  the  iiiwivnr 

oxygen  ami  chloride  proclocol  when  ihv  lll-rr  !>>  in  ni^tioo. 

Anotliti'  (arm  i>  by  i;inli'>il<liii)(  iioivmi-liMiMn  )ilit(i«   in   riiii>1,  wtlli 

or  witliaiit  poroux  'linphragw,     TKr  iitw.utiry  diytrir  cirmni  in  thi« 

r.OMo  would,  of  c^iiiDo,  b0  UkiiQ  from  n  ilyi)nu)t>.      For  lhi>  tKitiiioiil. 

iDf  Hwage  it  i>  abaolutolv  DOM'ssnry  I'lat  |>rei'i|illAtiou  of  Itie  niitieiii 

'in  »iiii[>i"i«lon  alionW  tato  placj;.  nnd  tin'   rnoii!  toiiijilelo  ibis  id  llie 

Iwller  Uic  iiltiuiate  rwiilt. 

Tti  i-tv.liR'7  tbii,  I  •.•m|>lo}'  o^iilixalilv  |>lal«e  of  audi  ni&I«rial  tliqt 
lliey  MbatI  )■•>«  no  poisonons  after -iffiwia  eitlior  on  land  or  in  rlvwu. 
Tha  ineUlaalionld  be  oithC'r  alu-niTiium  or  ir&ii.  but  Ih*  flrrt-nuned 
Im  out  of  tba  ({HMtinii  owiti^  to  i^nxl,  mil  llieti  iruu.  boxidex  linvii)^ 
the  ■dvanlaKr  il>  n-jianln  iino«.  in  tbr  furtii  oruxiilu  liaaniAJiy  vabinTil" 
■inalitiM,  «nn  nf  tlir  i-1iint  briiiK  tbat  .iii1[ilii>n'llnt  liyOrngrii  cikiiiiot 
Mint  when  (evrou*  or  furria  oxIiIm  iir«  imwciit.  It  i»  woU  kiiowii  that 
oxidn  of  iron  in  chv  livdmtcd  foini  u  urg«ly  us^l  for  puiifyitiK  coul 
ffit  Trtttn  (ul  [iliiiratti^if  lif  droinn. 

Tim  lOrr-tric  iwtioo  i»  luwly  »xjilaiii«d  pTMtioalily.  [Exjiuriruonl 
»Iiowii  nf  aciioii  ormiinll  imn  [ilnlos  eoimeclcil  with  n  Wteiy,  two 
iilatm  liciiig  )KMiitir«  ami  tvxi  ne^tivu.  Ki-iva;^  itcli-d  ua  in  cyliii- 
ilrickl  gliiM  vrwid.}  At  ihi^  ^lUHitltu  [mlu  tliu  tliloi'JTif  ikiid  oiyj'i'ij 
tcivrn  olTiudiliiiic  iviili  tliv  iivD  to  fonii  n  mU  ivliicli  I  am  fiunuaduil 
i*  till  tJi<'  Kionirul  »  liy|BwLlt>rilo  •>!  Ilic  tiK'Ul,  Ijiit  it  iinnioJUtcly 
(tli.iii^'n  Into  ■  i^hli.riilv,  wlibh  in  iu  turn  in  deprived  a\'  ehlorinc  ta 
I'unit  (cmiUk  caHmiiatus  and  uijilcH.  IliiTiii^  llii^  (■limjiiuii]  miiion  car- 
'lunitU  ur  iriiji  cxinU  ill  wjhitinii,  And  Un  fur  mat  lull  in  <liit<  lu  llin 
iiii'>iL-tirv  ciri  arlmnatra  ill  the  MWAgn.  clijclly  '.'arbonati^  of  •iiitiinnia. 
In  -Miini'tci  tliat  aiv  abenlutolj  tite  from  iliraulved  oxygon,  iho  ferrous 
otidc  in  till'  white  fonn  a  pFHiii'ltatvl,  aud  uii  itiakiug  u|>  with  «ir 
it  fliaii^  lo  the  iitual  pala  gr««n  oolour.  T1i«  carlraaatu  of  iron  at 
tlir  nnii!  liitir  Iwitifi  oxuliaod,  the  aJtiiiiate  pt-pcipitatd  in  n-d,  knon-n 
iw  fortic  oxido  (Fa,  C\),  and  I  have  iioticod  tittt  sunietiinoa  thJ4 
dtuiier*  al^i  k  time  bulk  tgtiu  10  tint  fenoiiii  nlalv  [KuO),  tliiw  hIiuw 
iug  ttiat  it  Itnn  Acud  aa  A  raniot  of  oxygen  tu  llir  uritauic  uialt«r 

iirocot.  On  a  aioall  a«1e  tlii*  pnciititate  is  carried  tu  thu  lup, 
Itio  to  Uii'  bubbl**)  of  bydtCLtii  M>l)o(.'tin|(  ruitud  tliv  [>«rllDleB  of 
nialt(ir  in  «iu]>«ii«oji,  but  it  uiliiuately  BiiiKK  in  tliu  iiiuml  luaiincr. 
In  jiraetlrc  Uw  pniEi|iil«le  doia  not  rtaa,  omiui;  to  the  larger  evaiw 
r«iiii{t  ates,  wbleh  alloio  the  oacapo  of  the  jptca  {iroUticol.  Tbu 
fiTitfiil  iviiuiivd  for  thn  artion  inricx  with  tli«  iiatuic  of  llic  .wvfa);'^  . 
but  ill  cilia  cttr  I  aii>  tiniiix'  an  iniprm  of  ciiniitit.  and  ttir  aninnnl  nf 
M«agi'  u  oiii:-eij;lith  of  a  Rallou.  It  ia  unuall}'  BMUiucd  lliat  1*6  rolt* 
.iirr  ix-juirvd  foi  itpiitliag  iiji  wator  intoita<:oui|HMi«iil  lurth  ;  thUntay 
liuw>it>ly  he  true  villi  c.«rlion  plate*,  but  with  ii-oii  ]<'ati<t  aotiuK  on 
i^ntgt  I  Kuo  ubtain  the  tuat  nasuU  with  '9  volta  u  with  dou1)1«  Ibc 


iDti-tuity — of  couno,  it  lakn  a  loniccr  tino,  fut  vflth  such  ft 
voltano  the  iiuaiitily  of  currvoc  ia  auutll. 

An  onlitiary  aanipk  of  aivajcv  rvguirr*,  on  sn  avctafc,  om  Bin|WN 
of  >'iiTrunl  fur  10  minnt^M  [wr  ^lloii,  hnC  whcu  mixoJ  with  tortigt 
niAttci  Kiieh  »»  iriBtmfartnwra'  iriKtc  piiylnrtii  Iho  a'aount  imitlrai 
t^^au  otilv  be  <utlniated  by  experini^nt.  The  Bonall  platM  I  iiaed  (a  ibr 
vipot  iiiMDt  am  i>r  wraogtit  Irou  :  on  a  Wgci  Kale  I  um  at*L  iron  ti 
ihi^  cammonciit  "  ing  "  quality,  which  la  only  oao-third  the  oort  avl 
hoa  the  i>-ittae  of  not  >icalui|[.  Moat  of  luy  espmnenta  bam  b«M 
larriei^  »ut  with  wrought-iran  nlipi^t.  which  "ban  (be  ili«*Hruitij{*  «l 
icaliuK,  hut  on  account  of  itt  lighlncM  is  mart  suitabl*  for  etpm- 
mirnlal  vork.  Tlie  platea  theiimlnv  ilioiild  ilwav*  be  kept  iui4«i 
wttsr  so  aa  to  [iravent  th*  fonnatioii  of  tho  ml  otida  on  tlw  mrfaoe^ 
and  tbe  Htion  ihould  br  conliuuons  lu  far  aa  pomible,  Ibr  if  — 
tinuoiu  the  plates  accDi  lo  aciiairc  aomo  ptoporty  irlitcb  n  ' 
nslat&noe  to  Uia  elentdc  current,  and  thor<lon>  Immim  tbo 
tile  be){iauiii;;  of  a  month's  niu  which  latclr  took  plaoA,  the 
ineaaured  antoM  cortalu  platM  «u  throe,  butaftM'A  tw  At 
1'79,  and  doing  the  uriie  work.  On  examining  the  pUtM  fi 
tnkuii  fmni  the  li'iuid  thry  wrni  in,  I  found  a  thla  cxiatiDj;  of  m 
bUck  or  magnetic  oiidr  ofiron.  w[iii;U  haa  the  prujicrtj  of  ptennlti^ 
thi:  nisliiig  of  the  plalo  inidrr  wutor  wbi-n  thu  clrotrio  nirnitt  u 
cat  off. 

For  1,000,000  F^llvnH  mvit^'  ^w,  34  hoLtrn,  tbo  complete  plant 
n«ae«mry  Is:  engino.  d^oamo  and  bot1«r-honw:  two  m^iMB  ind 
boUera,  onoh  12  h.p.  nominal ;  two  (liniLmoi,  brick  Hhoobi  witli  col' 
vurtaatafde,  two  leltliiit;  tAiika.  aladicf-tank,  aewaga  titilrert,  iraatol 
Bcwa^  cnli'ort,  nut-iron  [dates,  fupiwr  conductor,  iDoaaariog  laMrt- 
mwita.  Wherr  tho  elHunnt  ha»  to  run  into  a  niiall  Htroam  or  rirtr,  t 
aroitablo  tank  would  havo  to  be  canitiucted  for  artauijiiig  tb«  elaclrfe 
tilt«r,  ta  bcfon  doMriUcl. 

A  nhannol  in  kept  at  tha  Imttoiii  ol  the  olMtrodea  for  the  silt  to 
oolloot,  with  a  culmt  at  tidn  to  Ititdi  it  into  «o  u  to  proToiit  a»y 
block  oooiirriag.  hut  tha  advantaice  of  ihia  is  olivioiu.  The  nliiw  i> 
each  Mction  am  about  an  inch  thirk,  and  can  be  of  4uy  lon^n  ap  to 
6ft.  \  Il  may  [>o8sil)l/  Im  olijcolcd  ttiat  a  Iai^  numher  of  pUtea  a 
tt*i\utv^.  Tliia  may  be  ao,  but  the  krg«T  Uio  number  of  plat«a  (k* 
low  tbe  cfiKiiiD  puwar  i'e>|<iiTui,  and  tli»  longer  they  last,  la  eai^h 
seotfon  tbH  elM^trodac  are  in  puallGl,  and  any  ona  SMtion  t*  in  mtIh 
witk  tho  (.titer,  tlia  ■rt«u^>muul  bebig  exactly  like  Ihat  of  »  aariei  «f 
priiutry  battery  (stlU. 

Vij  actual  uiprricni>c  1  Iiavb  buen  able  to  intrrc  that  at  Imm  8S 
Roolioiiti  of  ctc<:trmlcn  nlioiild  Im  in  wrim,  and  acrott*  any  one  nf 
(hoM  •c«tion»  tho  potcntiiil  dilVcraiK^r  ncod  tiol  bo  greatw  tban 
1'3  volta,  tho  eun'ont  hoin/  ol'  any  doairad  amoitat  eooonlin^ 
to  tho  *iirEac«  of  platen  luiad,  In  cxperimoTiU  that  went  lately 
carriod  out  1  uaod  a  nurrrnt  of  370  ainpenm.  wfawh  wu 
calculated  M  '23  ainpcre  per  ftnllon  p<T  hoar ;  or  taking  it 
In  watlA,  Ihu  estimated  bor»c-powor  required  per  million  gal- 
louK  iu  Iwonty-fouT  bourt  waa  33.  Tbo  i>ntaDic  inattw  ia 
iMliition  ol'  thi>  puHlcnlar  wwago  act«d  on  on  thi*  occaAioa 
a  reductiou  of  61  per  c(<nt.  aft«r  treatnont.  Thn  ptntM,  oveii 
an  ItM-'li  apart,  hIioiv  nuaigiia  ol  blocking  :  the  [i'|Uid  to  be  ai 
of  iwursL' tliould  be  snct'iaied  in  the  naual  way,  and  allowed  ta  mt 
throujch  llie  [datci  a.H  rapidly  aa  tin.-  trnaCiiiviit  rMjuirvd  will  allow,  m 
tliat,  cvnry  molecule  nhall  cunioiiitnoautact  with  llic  nurfsoea of  laelal. 
During  a  run  that  lately  took  place  the  nicaiuieinont  ■onoa  the 
elfftrodet  prflve-l  that  19  oi«tiinat*d  horwnowin  «aa  ro-|iiireti  6*  Irak 
1,000,000  ^alUn*  iu  QA  ^wuT*,  Ilia  raealling  piiritimtion  nf  oripala 
inntlor  in  Boliiliiiti  animinliR^j  to  an  avnragu  of  SO  per  cant.,  (hn  waala 
of  the  lion  platm  ihaH-infc  an  uv^mgn  of  tvm  grains  per  galten  <f 
scwAKt  treutcd, 

[11  putting  down  jdnim  for  lUo  alwvn  fpiaiility  of  Nown^  1  aWril 
all'iw  (lufficit-iit  nviiflit  for  live  or  tvri  j'^rn'  oonitnnipliou;  whit 
iviiiAiood  of  thio  couM  b^  mid  m  "  old  iron  "  at  tho  and  of  that  t>Mfe 
One  of  [be  ui.tvmilaf^ca  of  kariiig  the  |>late«  in  aerice  \b  that  if  aurlUdf 
yriw  wiouif  in  iLuj'  iiartiuiiUr  mwlioii  it  call  euUy  be  wt  H^t,  "" 
L'uni'nt  IwiiiK  cut  nil  duriu>(  the  tHjKiinr.  Tlie  tlioot  eoiitNlniB; 
idciiliinliii  nhoidd  lie  I'nab-d  iiiiidr  Ailli  mmiic  Mirt  of  «iplialb-,  ID 
[iruveut,  aa  fur  an  i<o«niblo,  any  lifakoK*  "^  current  to  tiartli,  tbt 
aaphutto  u^tinK  •>  <i  tort  of  iiiiiilator.  The  liiehert  el&>:iau<:y  wokU 
liR  obtsinnd  by  using  dti-eut  driving,  jinwidal  thai  tha  eagkia  ■ 
nf  lir>t*ratii  H-nrkmnnsliip.  and  the  ilyiiauin  coiixtniPtnl  In  nl 
at  II  com  fiarJl  ivcly  low  ijiciril.  Thin  rviv*  in  IraoMiiMaiaa, 
<iiid  inevcntt  niiy  •lilllciilty  that  might  aiiae  with  bohina 
Thn  cunaiiniiition  of  coal  und(tr  tho  beat  conditiona  may  be  taken  t* 
riinK<;  from  IS  lo  2'6lb.  jier  It.p.  hour  1  the  coat  of  fuel  audiron  varlv 

vt  iniKrli  ill  (lillorvtit  diitri'.Ci^t"'^'-''^  '"  ("ndon   W\tt^    iiuirty  lUiihb 

thoae  near  ininlii!*  lo(wllli-<i  -thiil  1  Uiavo  the  (lumtioii  of  an  afyiinti 
uiltiiiati-  u[)i>u  :  diitoonntin^  l.lii",  it  may  be  taken  that  tbe  cajiltil 
outlay  iiKooaauiv  lor  ■.oniplclc  jdanl,  aud  cajuabla  of  douliu^  nith  thi 
wwaicn  iif  a  small  town,  aniouutiiig  lo  a  iluw  ol  1.000,000  (talloiH 
daily,  would  bu-  about  £6,000  ot  £7,000,  tliu  cqjpnu  and 
dynan-on  Iviej;  in  dupbcuto,  m,  I  prntime,  most  en^iieere  wouU 
agree  they  abould  bt.  The  i^iutulity  ol  iron  platea  tnelii'led  to 
the  nUovd  mini  would  be  aerviccabte  fur  10  yoam  ai  fiar  aa  am 
»n  forMte,  and  1  am  aUn  anuining  thai  the  town  wbert  thb 
plant  would  be  orecCcii  ha«  no  appliani^iM  fot  trealineut.  MKb  ai 
precipltatlng'tanka,  etc.;  nhcro  '.hose  are  already  in  osiateBOe  tfa 
ooet  would  oatnrally  be  I«k*.  In  rorrrcuco  to  tbo  coet  per  mllllni 
gsltoun,  lliu  SAIIII1  ar]{nntvrit>'  hold  good  «»  to  the  *ituation  of  the  ton 
ruling  tlie  iiricc.  .Since  my  lint  ralonlaCiona  ware  mwle,  the  dee  ii 
the  niaiket«hai  iaoreaawt  tbo  uostol  wjikinf;,  but  it  can  be  artiiv4il 
by  the  areraKs  oonanniption  of  iron  and  the  neceaaaij  hona-pMnt- 
Tlitia.  iht  daily  wjuiE«  of  Iron  may  be  taken  as  2d61b.,  and  the  cgf 
nuinption  of  coal  three>flftha  of  a  tou.  Thu  labonr  miuired  for  weA- 
iacs  |ilantoftbisdeecri[itioD  would  li<  two  ^ifte.  two  men  t«  eack 
■hlft. 

Ily  cuiubining  the  treatment  orMwagr  flowiajj  batwaen  inntal  jdflv 
with  the  electric  filter,  It  i*  poidbia  to  [>roihicc  any  daj^Ke  of  pvrif 


lattet    u 
Q  dMMifa 
eiia»J^H 
apt«nPV 
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<l.     InthMOKM  Chcmngt^  allet  atrtion  with  tlx*  iron  nW- 

i«  alloK«(l  to  flow  intn  ■  MttlingtAnk,  anJ  allrT  miutiuioK 

or  ftn  honr  for  tho  fttcipilato  to  mliniie,  tht  •Ulnenl  in  pMW') 

h  tho  l)1t*r,  kiiy  oxi'tiK  .it  iiyin  lint  tithj'  tm  (■rvM'iit  ti'turnif;  to 

hv  tnji  ■■>'t>r  of  l1It«riii>F  iiiixliiiiii  rrr>u  froin  any  obi«crio^al•l^ 

.  tnil  m  n»n  fuiiDlug  a  lillmmj;  in^ilhuji.     A*  tlie  lillvi  can- 

i'nn  nui«rU),  aiiil  don  iiol  rpiinitf  aity  i-dtliluinal  enKiur  ihikit. 

luthi);  il   tht^  i-Wtrolytic  avlimi  wiui  nifl&l  iiUti:'>  tiuL  biviiiiK 

1  so  fKr,  llio  <HM<t  of  trarking  iicul  out  bt  i'mi-->idetrj.     Wlirii  n 

■lamonnt  ol«\iJe>s<lopi»it«l»it  thotop  ^f"'  o'*»><l,  Jtcati  b« 

I,  4ll<w«d  tA  dry,  anit  lolil  tanfm  w<wk.t.    Th(  miittinff  '(lll>lg■^ 

16  p*r  nrat  r>r  inm  oxide,  wbi«h  ilomi  not  r«])rRMnl  tho  want' 

il*m  aloii*.  fur.  in  Lnnilun  Ni»ivag»,  tlir  wmir  Aii>t  loar  nf  (lii> 

fef  wLrt-U,    lii>i«"V  uliop'.  t[i-.,    ill  till'  tln-i'is  Diean*  onlile  nl' 

In  iin  i-<>Di|>u^itii>ii.    Oiii' ■baiiiplf  lukoii  «iiitm  iiiantli.i  )<Kk  emi- 

,  uu  luw  ihaii  ni\  ^nuiiH  iiim-uxiilu  In  iht'  khHuh   licforc  ttiAt- 

|llMrf  RotMw    luA    kindly  i^ouMntnl  to  my  >|iiotiDg  &  f<>nr 
ttnm  hk  rcgmrr  uml  iliu  unalywH  innle  liy  liitii  ilnriiig  lti« 
kUoii  tit  tht"  pim.i-itx.     Hu  tiaT.Hii : 

(luiuiiity  (>r  !<(^WA){>'  oiHraUiL  i>u  i»  c«cli  CKi)wiiii»t  waa 
\VD.(K0  na.\h.t\H. 

h-iliirt ion  Iff  cr^iiii'   iiitltol  in  MliltiOD  u  IIil'  oiiiri&l  t^t  vl 
Jiio  of  a  |iivi-i|  It  latin};  uurnt.  for  iiiilea*  thi.'  or^iuii''  mattiT  iv 
'  ibo  vdliicut  will  |iiiItMl;y  ami  rnriitly  Iwi'utni'  ntt'RiiHif  f.  I  Knvr 
ireil  ill   »nj  iil   |]ir>  iiij)iitri-ri[  i'll!n"iit«,   from   tiii»   pincnw, 
li*rn  cxaininM],  any  Hij^iis  nf  imlirfacti-nii.  I>ut,  o-u  tu*  roii- 
ilnddiicy  to  oxiiliw. 

iTAMnoir  of  8iil|>liiii4tli'>I  tiyilni^iiou  {n  aamplca  iif  nnKllorvil 
wh'ieh  K.iv«  hwii  kept  in  «to]il»r«d  bottles  Tor  Mirvw  weeka, 
.  fact  of  inii'Oi-laiii.'O. 
b<<  wttK'il  ipnime  tvu  lint  In  [bii  coiiilItloD,  av  it.  raptdly  umler- 
DiniwisiliiJii   ill    two   111    tliivi?  Jays,  wtn    wlieii   iti  cuntaol 

lliia   jirocou  itio    lolublc  orouio    luattci  Li  roJii«o\l    to  a 
fdVfiiiral'li-    I A    tlio     TiittUer    i<r(oi[iilalion    liy     iintiinJ 


Sir  Hbrkt  Kwcoe's  ASAt.xtim. 

Percentage  rwlucilou  of  oijHni 
n({iiirwl  to  axiiliw  orgnnip  maltor. 

67-4     

644 

77-2 

72«    


AH  la  mi  an  ill 
ainniiaiiin. 
...    670 
...    67-S 
....    75-0 
....    SO-0 


■•• Tb'S    .„._*,..,.•.. ..^.^    67"6 

73*0    .«(s.M.<Hv ■>.•■.«    67*fi 

i,or«xp«timout8  Rtrriod  out  l>y  tiir  H,  Rcmcw,  nliidi 

'tdlognun),  ahaw  an  svDranr  raliictinn  iif  60  ]fi'  ivnt.. 

I  traktiDeiit  waa  nol  canuu  oat. 

other  luld  «f  an«WKa  by  Dr.^aUvinott  Tjjy  Atxl  Ur. 

',  nhioh  nhow  (ipially  Cavourabto  rMiiltt. 

aloA  Ul>ulat«l  an.ily^cM  of  my  nwn,  •'niriuil  uiit  iii   1886. 

Uui  (lucinilytlL-  miticiiMiii  L-oiiiuiuiiiatwloanAl  waU'r  [tUngraii)). 

1^-sM  uT naiiiuLvH  Lukvu  (toui  ew^li  wotlnii  a[  tlin  hIiqoI  ~ 

in  Mrin — ttir  oiK^tiit;  mattor  in  wimi  In  In*  {[railiutltv 

_     i«  alectn-cUoinical  wtiuii. 

ITC  nevtt  Mvii  an  oRlarut  trdatxiL  ■<•  tbv  war  •lF-iiTiU->l  t|iu»>  aiij 
of  iMCuniUty  drci>iii[HMilian,  not  ilcvelop  ml|>liiir(>M«il  liyilrof(«ii. 
■HM<  irlifirv  iMcially  |ir»]>«rril  tir  ■tiital>lclaii'|.df  a  jiuit>m  uaiiin.' 
(UAblr  LIh<  •Miui'iil  iiiifilitl'r  wtiiilly  or  |>ai-t.ially  »!a^l  for  iiiaiiiir' 
mpi.  111  wlilch  casv  tltr  ni-iv«^  xIiihiUiI  Ihi  >m\y  hi  far  ticaLeil 
he  Dnvrlitluil  uf  piiUrfiu-liiiQ  L<  iLvviiii'il, 

I  Mvuitaf^  uf  it-'Mi  ill  iliv  xutl  in  "iiv  wliicli  i  tliiiik  (urciy 
»l  aiaii  mint  a<:kiioHU»l».  1  tiuL  toiitc  i-lii'l^o  ['UixwU  iill"r 
(c  tK«tiitAiit)  prLiHHl  witlioiit  tho  aililitinn  of  Iimp,  an-l  il  wn* 
A  ta  VAgKtaMni.  tliv  mviitc  lieiitg  lliat  n  niarkfl  >lJireii>tii>o  iii 
r  of  tr>>ii  uiaiiiin'  wax  t-liuvru  lu  the  tnip-i  ulieii  coiii|Kim)  In 
■  KTOwn  vilh  onliiiary  Urtiiy«rtl  uiajiUTV. 

i  iiaunlMiii  [if  >]iiil|i[<:  >1li|><ku1  13  a  ilitlicult  oiu,  auil  >u<  uiy  cfi' 
imtully  vloctiinal,  [  nill  only  tiicntian  Ihal  1  diiruM,  mhvn 
ieablc,  |>Uil>llti  it.  M'itli  liiiilk,  aiul  niti  on  In  vajAo  Uinti,  tliraii^li 
n  coniToilK,  tmiilai'  la  thri  jiroc^L'.'ii  of  iiiSxiiig  ulay  ami  clialk  iii  a 
Dg  mill,  an<l  niiiaiiig  iiil»'  liiu-ki>,  on  ■•-arriml  out  iu  i«iitviit 
(kctnre,  tbo  uEiIy  allumtiivin  \mu^  lill«r-|'inwiiij(  or  .\hi[ipiii£ 

ItOft. 

I  badcm  iiuuiUuii  is  uiio  whii.-Ii  Laa  piobably  atlll  to  be  mIUcJ  ; 
lilB|[  aaxiouB  tu  liave  vouju  inforinatioii  a»  to  thn  action  of  (1)« 
Motpoand  prodnoixl  by  ol«etro  cbenaioal  ddMRipoaitian,  I  hail 
BzpmmruU  carriud  otit,  villi  tbo  remit  tlut  aftor  a  giren  trwt- 
IM  wholo  111  tho  lnKtetin  watv  kiDed.  In  the  case  of  vipcTi- 
I  cairinl  (lilt  ill  I'ln*.  with  tinliiiary  ItxatMicut  by  moaiui  ot  lT»n 
ndcx,  tile  n'liilt^  were  ai  fnllnwi: 

lt]^iiU)i»  ixi-MiWli' M>BtiiurIr« 6,000,000     ..    .     600 

>thM'  cxticnnit^ut  in  wbivb   tlio  cllluciit  «at  trealvJ  olill  further. 
tt  n  allgbt  witna  of  oxhlt  of  chloriu*  i*wi  [>«n>cptibl«>  dMCrajM 
^iaiuH,  luul  tlir  liipiid  rutnaiiicil  ittcrik. 
iwiiicluiiiiiii,  I  niliriiit  thill  tlifr  nppliuiLian  ul  Iht.- eleulrli:  uinrent 

MTuxl  wjtya  1  harr  fiiii|i>-.ar(mr(il  l«  ilMCfiUi  [ifwlimua  a  pnci- 
igMiilaxiiiainfi  octinn  niiiiilar  t4  natural  prooeun,  iu  whicli 
ipirifi  mattor  '»  -loatroynl  Vy  ujiUlalioit  due  U  Jiaaolrod  ojitxvu 

■bMirlx<l  fioin  tlia  air.  wattt«i|  in  mauy  caw* l>y  luatlara  in  tli« 
■ah  ai  oxJ'l^H  of  ii'oti.  iKtiiig  an  CMTiat^  of  uiyjiau.  4iiit  t  ab<i 
BTlhal  111*  niiMtion  of  lunl  trill  Wr  [itiiiinl)l«  ajiu]wti*un 
Bjr  imwMa  wnidi  r«ally  doei  the  «oik  attrlbuttd  tu  it. 


A  iiinulierof  tnUra  Hiimtar  lo  tbr  follnwiog  wen  aliowii  liy  tlie 
aiithoi  : 

l7HT]tRirKD8KW*tiK.~-Tnintiii«iit  frith  iron  cTwIroJM 'mly.    KtHiiMit 
niiiUblr  tot  Urge  riven,  oto, 


OxTHi-n  ab- 

torbnl  from 

K  MnOy 


No.  1 
No.  2 

Nil.  3 
Nn.  4 
No.  S 
No.  6 

No.! 
Nu.2 
N...  3 
No.  1 
No.  6 
No.  6 


RfTLDUlT, 


tffX 

nl-6b 

llS-fi4 

3-Ofl 

0-4.1 

I3'30 

0-99  1 

6S-fiB 

49'72 

11^ 

8-96      0-41 

14-77 

0-63  ; 

7i-6e 

&2-60 

19  18 

SSi     0-36 

lb- 10 

0-74   , 

61 '60 

a074 

20-86 

2-£l      0-22     1316 

0'&6 

6S-36 

«-33 

ao-os 

S'lS 

0-21    1  15-10 

0T7 

ee-M 

48  30 

I7-6rt 

I-9Z 

0-28 

17-78 

0-70 

4-19 
4'90 
4-69 
4-6fl 

4-66 


2-m 

212 
1-67 

1-47 
:-69 


FiLTF.ii  AxAUvmi-,— Sinalt  lIiKixctiiiU  Filler.     Oiirri-iil  unuU, 
0'£  aroiwR. 


Diluti-  Hcwani._ '    Very 

I  lurl'iil. 

Attvt  tmliiiary  (>lt«i' ..'  Turbid, 

.lft«r  olutrie  tilt«r '    Cbar. 


Chi  our. 


Slight. 

KoMi. 


Oxygon  T«quii«<l 
to  oxiiliao  tho 
organic  tiitttor. 
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TELEPHONIC  COMMUNICATION  BETWEEN  LONDON 
AND  PARIS.' 

»Y  W,    M.   rKltlt<.K.    F.B.*. 

Tho  prtclUabkllCr  til  HiMikiiii,'  by  tnlcpbone  boiwrau  Loii.Ion  and 
I'atli  liaH  rKOciitly  Wii  larvfiilly  <-»umiiM?il  botli  by  the  Frtach  ftoit 
till:  Ivnitliflli  clcctri'^iaiK.  Tlii:  •llalaiicu  Vtw^on  t\iv  two  [•UoW  U  275 
mil.'t — rii.,  74  niili'il.btv'i'v'ii  f,i'iiil'>ii  iii.l  lfi>v«>r,  21  uiIIm  tnm  Dover 
to  Calai«,  4ii>l  180  riiilra  fruin  C«luu  to  raris.  Il  li  rny  cwiy  to  ttpeak 
ovpT  Mich  a ilintmii'i!  ifllii'  ivirt-k  l>r  utiuluiiU  oflbk'k  oup^tvr,  but  the 
iiitniinn  iif  iiiiikriirauuil  nrirri  ai  (Acli  oiit]  aitil  ol  a  <abte  io  ibe 
niMiDr,  plan-  ilittii;iilcie«  in  tlin  way  llial  hare  to  be  miruioiintcd.  It 
ix  iir.t  a  •iiK-ilinu  of  apinualii",  It  ii  loUly  th"  ilttlributlon  ot  tlio 
i'liv't(ii'.al  iri'iKtitoci'  i>n<l  .'.ajiai'ity  i>f  llic  <lilli'r.-iil  iiorlinnii  of  llie  line, 
and   th4'  urnlijCtii'^tniiil  iinitrrul  of  tile  wirm. 

.t|K>(>cli  il  ntr><aity  roiiiniPiruilly  niiiiitaiMol  butiraeii  Iteix  and 
ftiiumtt  1190  III  lift*).  I'iuii^  anil  Lillo  tlSt)  inilM).  I^arin  aiitl  Boueit  (60 
iiitlivi],  t^rl^and  llavtc  (lASmilen).  I'ariii,  LyoiM,  4ii<l  Uararillm,  the 
latUi  brin^  a  ili^ifatin;  uf  iiuarlj  600  rntlc»  -,  but  in  all  caM.i  they  are 
avriil  vin^  p^cceplio^  fur  sxhoii  li'iij-lb  |>lxiiit  luu  mikn)  if  iind^r- 
ificiuii'l  work  i"  I'ari-, 

The  Liltliof  bn.-i  •>.T[u'riisieiiteil  oil  Uii'  t-ntilei  lietWMiii  Ui>rer  Uiil 
Co-lai*,  lietwwn  tlolylimJ  and  iJubliti,  qikI  liotwwn  South  Walui  and 
Wfxford.  The  i-auililioiui  to  \m  fiillitlud  *i^  very  atniplu.  The  air- 
■  uitiniut  bn  iiii'tjillir.  the  riiaurial  iiiiv>|.  U'  tioplirr,  and  thu  prvlucl 
of  th«  Rs'ntao'iv  at'  tlia  liiic.  It,  an*l  ita  •Mjacily,  k,  miut  uot  exceed 
n  cortAiu  rigiui-.  It  likl  been  tl<t«niiinM  rou^lily,  by  vxptrlni«iit, 
lliat  wlirii— 

K  U  ^  16,000  "f'^h  UcoiiieH  impo>i>il>K 


12,600 

-  laooo 

=  Z^ 

=   8,000 

•=    81,600  or  under 


]«Mubk' 

good. 
verjr  rood, 
excel  mt. 
porfwl. 


Wu  liave  tliiM  a  ajioriDii  of  IteMfoy's  tralc  appliiil  Io  t>-lai>haiiic 
oDiuQiuiiicaliou. 

A  circuit  ai>i>roacUiii|{  aa  noMly  m  poiaible  on*  betwetu  Lmd4ou  Utd 
t'irii  van  luadi)  on  an  artificial  eabi*,  and  it  was  foonJ  to  oomply 
with  the  requlrenieiita.  An  Mtlial  circuit  wu  tlien  made  tioiii 
WoreaalOT  tlimiiKh  27  niilei  of  tha  Londan  undargroutul  ayatem  to 
Bddock,  oil  Ibe  Dn-at  Nurtbviii  Kall«-ay,  giriBg  ilmilu  eleclrictl 
conditions,  ati^l  nitli  l\ie  aime  r«aiilt 

It  ma;  be  contiikirml  aa  abaoUtWy  cwttlcd  tbat  qieooh  u  |KMaiblu 
bvtwMO  LoDilon  and  i'ati*. 

Ill  the  United  State*  ■]>M£b  it  iiialntalitnl  betWMli  Stim  York  and 
Uoeton,  3M  milon,  and  in  many  inatanMa  to  diiiauMe  aieMding  tliai 
belweeu  Luadoii  aad  I'aiifi,  bill  thiy  lixrg  iwc  to  aarmoiuit  the  dilli- 
cullies  of  uudartjouud  wtrea  at  Mck  uui.  awl  ofaoablJ*  in  tlia  middle. 

*  l^|<«r  rcMl  befuni  tlio  BritUh  AMocialion  at  Ifeweastle. 
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ntmt  our  best  eottsidfratim. 

JU  umtmmaeaHms  mUndtd  fm  th.  EJilor  sjivald  he  addressed 
C,  H.  W.  BlOOfi,  139-li'J,  Stdiiburti  tWii,  Fkei  Sired, 
London^  B.C.  Anon^mata  wmmwamlvrnt  vnll  tutl  bt 
noHctd. 


TO    IDVBRTIfiBRS. 

Jdurtiammb  ehuvld  be  addrcsifd  to  the  J'ublusfta;  139140, 
Sali^iwy  Court,  Med  Strui,  B.  C. ,  atul  diotdd  reaeh  him 
ml  laUr  than  naim  of  TkttruUy.  Spoolal  Terms  for 
a  series  am  he  arranged  an  appiiadivit. 

SITUATIONS  VACANT"  imd  "W&NT  PLACB8"  Ad««rtiM- 
mcinta  wiil  be  charged  aL  THREE  WORDS  for  ONE  PENNY, 
VlUi  ft  MINIHUH  chu-jfe  of  SIXPENCE. 

TO    SUBSCRIBERS. 

"Thk  ElkcTRICAL  ENiilNKKlt"  cafi  br  hul,  hy  OnUr,  from 
an^  Newsagent  in  Tcwn  or  Ctntntifi,  and  at  the  variata 
liadtmy  Stations  ,■  or  it  cat*,  if  prefencd,  bs  wppiied 
dirtctfrom  tkt  O^ce,  on  tlu  foltumng  ifTtiu.' — 

3  muiilbi  a  nioiiitu  is  monttw. 

UtiiLcil  KiDiplom 3s.    30.  .-.  6a,  6<1.  ...  13«.  Ckl. 

Witliiii  Din  PooUl  UdIoh    Ih.     4.1.  ...  80.  8.1.  ...  lln.  U. 

Oibat  riMM da.  IftL  ...  &I.  8J.  ..  Ife.  W. 

(FMt  Fm,  VijMv  in  AdTftaoc) 

dtpw.  Post  Office  and  Postal  Ordert  *or  Subscriptims 
and  AdvertitttMjUit,  skauUi  bt  made  pa^U  to 
a  H.  W.  BiCMw,  139-140,  Salisbury  Cowrt,  Fiffl 
Stnet,  Lmdott,  attd  le  erossed  "  O'nim  Bank." 

BOUND   VOLUMES. 
VtiU,  I.,  tl.,  muilll.,  t*efe  KriM,  of  *'Thk  KiKcruiuAi.  Kjioi- 
XXKb"  art  iHnv  naiJp,  urid  am  be   hud  tiuiind  in   hUie   dalh, 
■jilt  leUered,  prict  Si,  tid.     H'tbtct-Via-e  utib  luirt  tJteir  mm*  rupict 
bonttd  far  Us,  6i.,  or  conn  /cr  {wMfin^  edit  bt  ubtaviAd,  price  X: 


IMPOBTANT  NOTICE. 


We  may  iimutuiutlty  fiitU-  w  lite  Uud  nf  our  ^1  iim'iaii*  0«  Jrrn- 
fomt\m,  erptetally  tcht't  they  pvit4  01U  a  Mrri'^niMs  ten]/.  Tht'j 
are  not  tyatitwant  •'»»  <ulcin$  (A«V  friends  to  ih  att  fki-}/  ean  for  the 
teaman  vf  tta  paper.  We  «uJt  ow  frimtde  to  remember  iu.  Xo 
fwper  titat  *w  kruito  «m-  refvaas  Sabaoribtn  or  Aifrertisrrs.  AW 
<to  vei  in  fact,  vx  invite  (A«m,  MmWiv  that  they  will  get  fvU 
ojite/oi-  Ihrir  tnoney. 

9pe<wi«n  vtipwv  tgT t/w fujKt  !«t(t  (k  wid  im  rt^eet. 


'*  WHERE   IGNORANCE  IS   BUSS"— 

Oh  !  that  mine  enemy  wonid  write  a  book,  is  tl 
cry  of  the  litterivteiii ;  oh  !  that  mine  enemy  wool 
make    a    speech,   is   the  cry  of   tho    enthusias 
politician:  oh  t  what  &  hlessing  is  the  abstract  of 
8cientil5c  discussion  by  the  ordinary  reporter  to  t 
weary  paragraphiat.     With  what  avidity  the  Inttel 
writes  a  sneering,  biting  diatribe  about  something 
the  scientific  Bpeaker  never  thought  or  inugiueij 
much   Ifss  s&id.     ^^'hat  a  wealth  of  itivectivc  bi«i 
heoii  burled  against  tho  mioQending  head  of  Mr. 
W.  H.  Preece  for  what  he  never  said  at  the  lul 
meeting  of  the  Bntish  Association,  so  much,  indeed, 
that  be  has  fouiul  it  ucoesaary  or  expedient  to  wnt« 
tu  the  Times  complaining  of  his  critics'  iiiaccuraduf 
and  attempting  to  correct  them.    He  might  JQSt  ri 
well  attempt  to  dam  the  ocean,  for  n  correction  uuljr 
half  palliates  the  olTenCR.     We  look  upon  those  groa 
inaccuracies  in  unothcr  licbt,  and  do  not  hesitate  U 
say   they    are    a    disgrace    to  ninetoentb    centui] 
joumBlism.       Non-tcchuical  pikers  cannot  be  es> 
pected  to  bo  able  to  diBcoss  mechanical  or  scieDtlfic 
detaiU,  but  they  nii^ht  be  expected  not  to  perveitl 
simple    statement.      The   pspcz    of    Killings 
Hedges,  under  discuasiou,  met  with  approval  in 
part  and  disapproval   in  anotbur  from  Mr.  Pietxei 
who,  while  speaking,  uttered  some  good'bnmoti 
but  withal  exceedingly  true   remarks  aboat  one 
the   laws  passed  by  an  American   state  to  super- 
sedo  banging  by  killing  by  electricity.     Ho  stsi 
what  in  perfectly  true,  that  our  scientific  knowi 
is  at  present  too  crude  to  enable  us  to  say  wii 
certainly  what  current  or  voltafje  will  pauilcssly  Id 
a  man,  and  nlno  remarked  that  many  of  the  dti 
accidents  attributed  to  electricity  were  probably  Jo 
to  some  other  aiguucy,  tustancing  as  au  examptiK 
thia  UJicertaiDty  the  recent  fatal  case  at  Brighloa 
The  tendency  of  the  remarks  was  perfectly  cleat  U 
every  m^n  present  possessing  a  modicimiofBcieiitiG( 
knowledge,  but  it  seems  (hat  there  were  present  eoca 
who,  deficient  in  this  respect,  made  np  for  thei 
deficiency  by  attributing  to  the  speaker  some  wide! 
different    statements.      One     paper    triumpbsDll 
refuted  its  statement  of  what  Mr.  Preece  said,  wlud 
was  to  the  effect  that  no  one  ever  had  been  or  caul 
be  killed  by  electricity,  by  printing  in  jnxtapositi 
with  the  statement  an  extract  from  an  ^Vmcric&n 
temporary  detailing  such  a  fatal  accident.     \V< 
Mr.  Preece  has,  a»  we  say,  written  his  controdictii 
but  the  escapade  should  open  the  eyes  of  all  coo 
nected  with  the  electrical  industry  to  the  ignorat:: 
which  reigns  supremo  "  in  the  vulgar  louguo"  opo 
matters  electrical.     It  is  this  ignorance   that  od 
as  a  drag   upon    progress,    tbut    rings   in    Gonorof 
undulations  in  vestry  meetings   tci   the  effect  thi 
"  we   must    not   endanger   the  ratepayBis'    a 
ill   attempting    tu   carry   out    work    which    as   yfl 
yea,  even  yet.  has  not  passed  the  e-speriuieulul  btagc 


Experimental  stage  forsooth.  Where,  except  in  eating 
and  drinking,  are  we  out  of  the  experiiiieiitHi  stage  ? 
Are  the  desigDS  of  our  warships  settled  to  all  eternity, 
or  are  they  fleeting  as  the  wind ''  Are  we  to  stop 
building  ships  because  i^orance  claiiua  those  built 
H  oxperimeutal  only?  The  first  ocean  steamship 
before  it  crossed  the  AtUntie  might,  perhaps,  be 
tenned  an  experiment,  hnt  when  it  had  crossed  and 
recrossed  the  ocean  it  waH  an  experiment  no  lnn|;ei'. 
So  with  electric  hRlitinR.  The  nmtter,  whether  with 
centiftl  station  or  with  isolated  plant,  is  no  experi- 
ment, it  hiis  long  po-ssed  that  stage,  though  its  possi- 
bilities and  evcutaial  developments  may  be  hidden  in 
the  HK  yet  untrodden  depths  of  the  unknown.  How 
to  overcome  the  bwl  effects  of  the  existing  ignorance 
is  a  problem  of  importttuce,  flud  difficult  to  solve. 
The  mathematician  i>t  powerless,  but  something  mu.y 
be  done  by  influencing  the  non-technical  press  to 
mend  itH  ways  and  avoid  giving  currency  to  erroneous 
opinions. 

So  far  as  the  British  Association  reports  are  con- 
cerned it  wouJd  be  far  better  to  diminish  the  sums 
anuually  voted  fi>r  tbia  rtr  thut  purpose,  or  pretence 
at  a  purpose,  and  each  year  to  devote  three  or  four 
hmidrod  pounds  to  furniRh  the  ordinary  newspapers 
with  con-ect  reports  of  what  is  said  or  done  at  the 
meeting.  If  the  Agsociation  performs  uo  educative 
fmiction  to  popular  uudionces,  or  if  its  proceedings 
are  twisted  contrary  to  facts,  the  sooner  it  follows 
the  footsteps  of  ihe  Social  Science  Congress  and 
ceaseK  to  exist,  the  better.  At  preseJit  it  is  siipposed 
to  perform  a  certain  modicum  of  valuable  scnicc,  to 
create  a  greater  interest  iu  scieiititic  matters  in  the 
district  in  which  it  meets,  but  when  what  is  said  is 
wrongly  leportcd  a  large  part  of  the  benefit  is  lost, 
and  the  last  state  of  those  who  look  to  it  for  en- 
lightBumeut  is  worse  than  the  first.  There  is  hardly 
a  paper  throughout  the  kingdom  which  has  not  mis- 
represented Mr.  Preece's  speech.  The  meuibcrs  of 
local  auihoritie-s  will  probably  take  to  heart  what 
they  have  read,  and  for  weeks  and  months,  if  not  for 
years,  those  who  know  better  will  liave  a  lively  time 
in  contradictnig  the  evil  report.  It  is  dstonishing 
bow  loug  au  error  clings,  and  although  cue  might 
argue  that  iu  this  particular  caec  the  cnoucous  idea 
would  be  beneficial  rather  than  the  contrary,  it 
needs  but  the  most  cursory  thought  to  show  this 
notion  to  be  wrong.  The  liiflficuUies  to  he  encountered 
in  making  distributing  systems  safe,  both  as  regards 
life  and  as  regai-ds  fire,  most  not  be  ignored.  We 
have  to  insist  upon  good  dubignH  and  excellent 
workmanship.  Mr.  Preece  wasjreally  insisting  upon 
the  necessity  of  taking  precautions,  when  according 
to  the  reporters  he  was  pooh-poohing  danger.  The 
greatest  trouble  likely  to  arise  is  from  the  process  of 
obcapeniug  down  due  to  competition,  and  if  the  idea 
once  obtains  that  precautious  may  be  neglected 
there  is  a  danger  of  anxiety  to  get  work  leading  to 


this  neglect,  hence  the  impossihihty  of  letting  the 
matter  pass  without  challenge.  There  ai'e  enough 
differences  of  opinion  between  electrical  engineers 
as  to  the  use  of  high  or  low  pressure,  batteries  or 
tranftformeifi,  but  there  is  no  difference  as  to  the 
advisability  of  taking  every  precaution  necessary  to 
prevent  accident  to  life,  nr  to  prevent  fire. 


LITERATURE. 


EI««trtolty  Ln  our  BonMBand  WorkaLopa:  A  l'r.L>.-lio4]Ti<i.ttMi!Uii 

All^illnrJ^■;l••l■tli•^^l  Aj-|"iMti"-  Hv-Svi-m;v  F.  W  m.Kkli,  M.I.  E,E., 
I'll!,     llliwiiariii!,     tt  }iil.uker  »ti.l  t.'i..  lSU'rii<wtffrwji]«ri'. 

Thi!  unilinr  nf  this  lii>nk  will  fi>E'<^ivc  ii«  if,  iiisl«;it)  i*f  di»> 
(;ii>uiiiig  iu  nt«i-it.A  am)  itA  iloiuerits  th.i'i>ii<^li  tlic  wWoh 
1)111^0  iti  cltix\tUiV*,  wc  )u_v  iittttiittori  more  |)4t'ticu- 
hrly  to  that  \rM%  which  ilciU  wilh  tlie  niiljjwt  ot 
which  he  htiK  ina<lr  himaulf  miutor,  :iiid  tiiforuiiliuu 
ujmii  whicli  in  viiiiily  ituii^lit  ior  el^wbere.  This  bjok, 
thdti,  while  ilcidiii^  vriih  vAriniin  iiiixiliu,ry  a|i|)iiriitiM,  hm 
oiiii  |<i)rNi>ri  (leval«il  w|)aci!illy  t'»  olonirlt;  uiiiiiiif;  sigMuU, 
It  8iil>jcut  ill  whitli  ibc  iiullitirjHstwosisCH  graitox[Kineiice.  It 
wnnl'l  Ih:  iiHL'Ic.-i.'^  to  L'liWr  iiiUi  iitiy  ili-snitviiirri  m  lo  iho  value 
<tf  liiiDh  Kigiiak  ill  mining  oiwriiUoiiK.  TtiL*.  Imsl  aiilhoriUos — 
ih^U  is,  the  raniia^ci-A  uml  owiievB  uf  mniiis— iwlniil  the 
sii|ianority  ii(  tiicli  n  iiysteiii  uvor  ;iiiy  othei',  mid  it^  in 
tiwhiPtion  ill  all  mine*  is  simply  n  i|iiO(lioii  of  liino.  It 
IB  Ut  this  (larl  of  the  Inmk,  llioti,  that  w«  ilireel  altuntioii, 
and  ruadui'E  will  find  ibiit  the  faiiLla  of  early 
wiirkurx  nre  t-\|>l:iiiieii,  nnd  iinw  tlie^e  fimlt*  Khyc  been 
roni(M]ie(i  till  rei'eiil  iinMiigetntjiilHliMVv  iittlv  to  In?  ileeired. 
Tlwro  MS  Olio  fcutiue  of  imjioi'Uinco  throughout  the  wliolo  of 
tho  book,  Biiil  it  is  that  the  itiitlwr  never  heHitatos  to 
say  why  a  imiticiilnr  'liwigii  ur  piece  of  iijn»iniuw  has  been 
ad'yptu^,  whiirl)  to  the  uninitidted  »»cm9  cinnbrou* 
or  iineuilublu  fi>r  the  work.  In  mining  work,  it 
ID  no  nee  tnstiillinij  <hawiiig-roi)in  a|>jmr.iLils — Mime- 
thing  in  waiiter)  that  will  m:uiil  faiily  roii^li  iiRngo. 
The  wliolo  (if  thii^  pint  ol  the  ^-Mik  ia,  ac  *t  suy,  llie  result 
til  iHirsuiKd  expeiieiiee.  ^uitl,  iW  >»noh,  ithonlil  rocvivo  carofiil 
attention.  No  donht  li!:ith)>r-l icd  etiirti'iciniis  who  have 
tievor  Hctina  iiiine  will  utand  aghitat  t<j  tiivl  the  |icC  thunrio* 
evalvtxl  in  tclioul  l^ookn  treated  somewhat  cavalierly  in  such 
lunguiLgu  as  thu  fulluwtng  :  "  This  is  a  cnso,  of  LOiirao,  that 
would  rarely  vr  nevor  occur  in  |inu;tii:o.  it  14  intr<xluood 
hvi'c  III  urdur  lo  explodoa  fallacious  iirguinttiit  ihatingivan 
in  nearly  all  the  textbookx  :»>  t^o  the  pro|>cr  mutli(xl  of  cuii- 
noctirig  cells  »)  as  to  .L^ot  the  lient  resulu."  Again,  this 
tmok  will  appeal  to  the  iHijiular  Ustc,  It  s|H»ik&  in  otiliimry 
Ungiiagi),  anil  ran  lie  iimler-'iUjiMl  liy  tlio  vcriosl  tyro. 


THE  SAVOY  HOTEL. 


It  has  heconiG  a  rewij^ninwl  thin;;  that  any  new  huildhig 
of  inijKiitiuico,  l>e  it  hotel,  theatre,  church,  or  miiMc  hall, 
must  be  ulectriualty  liuhK^J  ;  luitl  in  tbc  8uvoy  Uotiil,  juat 
lately  ojioncil  on  thv  Vii-toriacnihaiiknicnt,  the  vury  lac«Ht 
develojnnonl  of  hole)  ligliling  may  he  soon.  It  \a 
cncourngtn){  to  Knd  that  after  suiuo  yoirs'  ex|>erioncfl  of 
cioctric  lighting  at  the  Savoy  Theatre,  Mr.  D'Hyloy  Cart«, 
the  managing  director  of  lb«i  hotel,  liiw  nu  muetiixiitrideiivo 
in  this  form  of  illuiniiiatiun  that  the  only  gas  usod 
or  laid  on  in  the  hotel  in  that  for  cooking  pur|K>W4. 
The  iiisiMllation  ooiutsts  of  four  large  tjoilers,  two  Liiiea- 
shh'o  a.iiit  too  Coniiefa,  set  iu  brickwork  uit  Livol's  [utont 
aVBtera,  supplyetoftmat  l:)01b.  pressure  tofom-  WilUnaenginoa 
<lrivtii^  Kiumoits  dynamu.-),  tn<;  engine  ami  dyiiiknio  being 
roounti.'d  tugothor  on  Willaiis  [uMnl  cumbinatioii  bud- 
platcH.  (H  the  dynamoe,  thruc  give  each  a  current  of  VOO 
amputee,  and  the  loiirth  a  current  of  4M)am|i«rv«s  this  latter 
b«hm  run  during  the  daytime,  so  that  there  is  a  ourtHCatit 
supply  of  ctirrunt  at  all  hours.  The  voltage  is  1 10.  Tba 
main  ^wituliboard,  tixod  in  the  ougiuo-ruoni,  coiiaialb  of  a 
slab  of  toarbls  in  a  teak  fniBie,  surnieiuited  b«j  ik  cW^b^wi^ 
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fitted  with  a  main  switch  for  each  dj'tiamo,  and  also  a  main 
fiwitch  for  the  HsToy  Theatre,  trhicli  i^  now  niii  fpoiii  this 
illStalhition.  The  (lyiiumos,  liy  itiDiiim  nf  those  svritcbea,  can 
be  connected  in  pnrallcl.  or  any  nne  or  more  (iyn-iiuos  [nit 
on  to  the  viu-ioiiK  ciruiiils  nUirtiiig  from  the  Ijoanl.  There 
aro  nlso  1 1  switches  coiitiectiii^  the  suh-circiiits  lo  Ibe 
ilyitanio-luir  on  tht;  Ixmnl.  anr)  euii;h  luiiihine  has  il«  dhii 
ammeter.  A  voltmeter  tit  tixod  riL>;ir  ew-\\  eii^iriu,  unit  the 
voltA  uro  ko[>t  constant  on  the  sliiint  wound  Uynamoa  hy 
lurann  of  variahlo  rCM^il^nceH  rctpi1nt«<1  liy  rhenstat't  on  Uic 
•mtchboard. 

Tbo  «xhau6t  8t«Am  from  tlio  ODcfinoe  ia  {lassiwl  thron;;h 
1kiT>iaaii  hcators,aiid  ^iiitjilie.'^  hot  Wiiter  to  the  lK>i!er*,fiiiiIi 
rixnns,  »citllerieK,  l(itchun:c,  ,nirl  heatint;  aji|nrfttuff  thn)ii;{h- 
ontthohltililiti;;.  Thtsnse  of  th(!  oxhiiiiet  ttKitn  has  the  cll'crt 
ofalmoatoliniiriatin^ctheccKil  bill  thargeable  tflclcdm  li.^llt 
ing,  )iR  nearly  the  MtiHiu  amoinit  would  lie  Ijtntial  lor  h«ui- 
ing  and  coolcing  |»ur|)os(jB  were  thero  no  onj^inus  in  ilio 
buildinj;,  and  shows  the  groat  oconoray  that  may  he 
obtained  in  large  iiustallntion^  of  tiit«  kind.  Tho  iiimil>or 
of  Utnpa  in  tlie  hotel  is  2,000,  and  in  tlie  Savoy  Tlieutro 
mtbormorothan  I,UOO.  There  are  1 1  flunbeam  brapflin  the 
hotel,  and  two  arc  lanipa  in  the  theatre  in  :ul<litii)n  to  thin. 
Tbeoriginal  machinery  for  li<jhtin^  tho Savoy  Theatre orrrn- 
{(iwl  the  ftpftcA  now  tfiltcn  n\t  by  the  boilers  of  the  present 
plant,  and  Messrs.  \'«rity  itroMii«ft<l  thai  tho  theatre  light- 
ing should  not  W  «U){>|ieil  foi  a  sin^jle  honr  whilst  ihu 
■■han)je  n'ns  mado.  This  [ifoiiiisfi  tht^y  ^nL-cc«ded  in  keeping 
|>erfoctIy,  and  thei'e  has  rmt  been  ii  moment'^  iiiten-n|>tioti 
to  the  hgbtirij;,  li  is  ]ii-oi>uku(I  li>  fiiriht.T  inidiice  the  cost 
m  the  hotel  I'unijHiny  of  the  eleclrii:  li^^bliiif;  by  <jii]k|ilyiii}|; 
current  to  noighlK>nnnK  f>r«mii)«fl,  apiilications  naviti^ 
already  been  received,  and  ax  there  in  plenty  of  ^^jKiro 
jmwar  available  thj^  aminj^tnenl  will  lit  in  wry  well. 

The  ventilation  ol  the  en^ne-roomx,  clt.,  i^  eK'ected  by 
nieann  of  a  ')ft.  dianiet«r  "  Verity'ft  BitMit  air  profwiler," 
driven  by  an  electroinolwr,  :tnd  h«  «[icwl  rugn]iit«il  by 
means  of  an  adjtudablo  rasielance.  In  itdditiun  to 
the  electric  light  machinery,  there  iiic  two  aeta  of 
deep  well  piiniji*^  driven  by  sejKirjU  eiigine>>,  and  raiding 
water  from  a  well  tSOft.  deep :  «!«>  Iwo  larj^D  \Voiihiii;;U>n 
piimpe,  which  R\i  the  tank  on  the  roiyf  for  working;  the 
clovntor.i.  Of  these  lutwr.  there  are  two  very  tine  tt!«T ndiiig 
lonnift  for  iiiu;seri^ei'>j  and  lour  service  lifts,  iil)  eloetriciilly 
lifthted.  The  sygtem  of  distribntioii  einplfycd  han  Ijocn  to 
I'lm  u  |>air  of  fiP|tirat<;  mainn  to  eaih  Hoor.  From  theae, 
hiBnch  di.itribiitin^  ni^iiiK  nri;  rarrtod  itmnd  the  i-orndnn* 
in  oaxing,  which  is  moiililcl  lo  form  a  mombor  of  the 
cornice.  A  pair  of  wires  arc  canioii  thix>n};h  a  doublcjiolfi 
ciit-out  int>i  eai^h  I'ooin,  aiul  then  distribiiml  to  the 
rlilferent  littin^:^.  Kvery  nxoni  i''  provided  with  n  iKotoblo 
r«tatidard  for  roadin;;,  writing,',  etc.,  aji-t  all  the  lij^hts  nru 
shiidod  in  .<4nch  a  way  that  there  i»'  im  glare,  bnt  u  raft 
difliiiietl  light.  The  firtingn  are  very  artistir,  ami  Rome  of 
the  large  room«,  with  their  handsome  and  CNpontivo  decora- 
tjouii,  prcflCnt  a  muflt.  Atrikiii^  appuaraneo  of  comfort  and 
elegance.  The  iriHtallation  ban  be^n  cai'lieil  out  by  Mcwirs. 
\i.  Verity  and  Soom,  of  Coverit  Ufirderi,  in  a  way  that  rcdccta 
gtViA  credit  uii  all  concerned. 


NEW  YORK  NOTES. 

{VKOM  Ol'R  SPKCIAI.  CORKKt^PUNMiNT.) 

TAf  Tt}'iiluit\t^  Vr'ar'ulioa, 

Inttrrjliny  I'ajicn. 

Nttn  Riiam  SItiliiin  ai  SroabljfK, 

A  Xmlrl  Crjtiml  StOttOlt. 

ITtHHif  jVcn  IWna-iiu-ut  in  SUttrieal  H'Wi. 

r/ir  /W(/i^  Calh  Sdumt. 

Ah  AMfiniH  (\;,ijinH*i  ta  fVor*  It, 

FatI*  «'"l  Fiijurrt. 

Xkdrieal  litlfrrtl*  tu  Court. 

TtlefAom  mies  Ekttrie  IVMuMy. 

"  /nejjxiiena  iiiul  UiirffteHMa*. 

FvticK  SitpialUng-Bmtt, 

T/it  lirttU  iVijrm  ;   r^fojrraji'u  S<</f«r  H»ver<ty, 

Vnmrie*«/a  "  tJra.f'  il-'in. 

M^-r  IJra.it'*  7V«y*«r  Kukii  0^4  thr  C-mvimlnirA  SuJTrf. 

NKW    York.  .SeptniiJ'rr   f4,   /SUV. 
The  iiitereMtin^  electrical  event  of  the  week  is  the  Tel«- 
/ihiMtc  CMivuntioo,  now  tiiking  place  at  .Minh*n>oli».     A 
■  iiuaibcr  oi  delofptt&i  irom 'ii^'vi  Voik,  tiiauy  of  them 


aceom|iaiiied  by  the  ladim  of  iheir  families,  tuTC  igone 
Weal  in  a  siMwial  train.     A  stApiin^e  of  wi'eral  botin  wa"" 
made  at  ('hicugo,   where  the   Now    Vork   dcle$;&te«  wor 
haiidrtoinely  eitteittiincd  by  I  he  nfllcials  of  the  Chicago  teU 
phone  comiianiof). 

The  Rubjecto  to  be  brought  forwaivl  at  the  conventiou] 
aiv  of  a  highly  inl'ere-'tiiij^  niiturc,  and  tcIcphtiiiistA  in 
;^eneiHl  c;iniiol  biit  beiiBfit  liy  iha  publication  of  the  i»ai»ei-a 
and  the  diisc'is);ion  Lboreoti,  hut  it  Heuui«  donbtful  wbotbur^^ 
sitch  pnblicJitioii  will  lie  made,  at  least  »h  ro^LftU  itoiue  of  tho^H 
patterK  ur  di)U^-iis>iioiii>.  Thi*  does  not  sfiem  entirely  nnrcanori-  ^^ 
iilile,  a*  the  cxi>ir.ition  of  oxiatin;^  [wienU  looniR  iip  ahead, 
ami  fnilher  litigation  seem-'*  t't  be  throateitiii^;  lilephonyj 
is  a  branch  of  Lilccliir.^l  ^cieiire  pre-eminently  ionneet<'<lj 
witli  nocrotn  and  inrpn«e>.  I'rnlijibly  one  of  the  rm» 
iiit«ne»tin^  (mpei-shnd  l»eft»rc  the  Lonvculion  will  l>e  th.iH 
entitled  "A  New  Kra  in  Tclciihony,"  by  A.  S  lliMjanl,  V. 
.1.  Carly,  and  ¥.  A.  Pickomeli.of  ibe  Long  DisUnce  Com-^ 
(wnv.  Mr.  .1.  C.  Ileilly,  of  the  Bimtltlyn  Kxchaiti-e,  wiH 
reiwl  a  |ia|ier  on  "r»dergronnd  Wirea,"  with  whi^h  be 
hail  miirh  oxperiunco.  Mr,  W.  [>.  Sar^enl,  a  promine)  i 
telephone  man,  who  haR  just  nnnriiwl  from  Paris,  will  yivi 
iiHtJie  benefit  of  hi^  "()liRRi^^ttnni% 

The  new  K/Hroii  ntjiMon  at  Brooklyn  hiui  jnat  eoninicnced 
\vork,  .ilthon^b  the  building,  whiih  hiw  liceu  crccl«d  in  the 
stmrt  «pace  of  HO  days  i*  nol  yet  ipiite  cnmpleto  In  all 
detiiiU.  Tbt.4ccntr.il  sljitinn  is  a  ini«lel  one  in  all  respeotSL' 
The  Kteum  plant  coinph^es  IL!  Ball  cii;Oi"Ss  '^f  ■''00  h.p. 
CMch,  and  eight  Habtrjck  and  Wilcox  Imilcrs  of  4.'tO  h.|». 
eaeh.  These  enyinea,  which  are  the  latest  development  in 
special  tv|«s»  for  oloetnc  light  wfti'k,  are  to  ilrive  'lA  I, MM' 
light  I'Vfiwni  dyriaiuos  of  the  most  imjimveil  iiattcrii, 
wcifjUiiiy  10  Ions  apiece.  The  cii-ciiita  ai*  oxcliisivoty 
nndep^i'O'liid,  on  the  three- wi™  syflwm,  niul  2.^  milca  have 
altt^ady  been  put  ilown,  covering'  4uito  a  targe  district, 
extendotm  to  l>o  made  as  rec|uire<l.  The  steam  pbint  {■ 
arrantjed  with  it  view  t^t  pi«vcnliiiy  a  hi-eakdnwii  from  any 
OMlinery  cause,  everything,  even  l«  the  steampipw.  Iwing 
ibipliciit«it.  Hleciricity  i*  employed  lo  work  the  lift*  a  in' 
other  accesaory  luacbinury  in  the  building,  and  the  entire 
pliinl  in  considered  to  l»e  the  most  [lerfoct  yet  inslnlled  foi 
central  station  (lur^ioscs. 

A  noteworthy  fciiUirc  of  thif  concern  is  that  it  is  nianagi 
entirely  by  yonii^  men,  who  hiive  had  complete  chaise 
the  eonatnictioii,   and   will    have  of  the  ojienition  of  the 
station,     tjiiite  a  romarknble  foiituro  «(  the  oloetrical   [m>- 
fcstjiuii  in  thiK  (ounLry  in  ibat  on  all  haiidN  we   fin<l  young 
men    filling   responKiblc   poitilion.'*,    and    llllint;    them    iiii- 
cnniroonly   well.      One  can   scarcely   fail  to  notice  when 
virtiliii^  the  olliccH  in  work-'>  <>f  larj^e  electrical  uom|MUi 
ihiil  while  ihe  clerk>aMd  lii)ulike«i«ij'Hiirc generally  middi 
aged,  and  often  igiiile  elderly   men,  the  «n|tentitoii(lenbL 
cngincors,  :iti[|  oloctrician?!  -and  nonic>timee  oven  thegeiieru! 
maiMigui's     are  tit<  a  ruin  young   enniigh   to  be  their 
And  now  the  giLMt  culbgasaiv  in«titnting  conrneii  of  el 
irical  engineering  to  turn  out  ft  fresh  mij>]tly,  who  m 
natnnvlly  niiik  lut  gnLiidEoitH. 

The  i*aci(tc  eidtle  .tchenie  is  attracting  nincli  altention 
jiict  now,  and  it  uooniH  an  if  the  cable  will  lie  laid  before 
veiy  long.  The  committ*o  of  iho  San  I'Vancifcco  Ohamber 
of  L'uinmeri'c,  api)oinle<l  to  invoatigalt;  the  cost  and  fensi- 
biiily  of  the  scheme,  havo  Kiihmittorl  their  report.  They 
calculate  the  entire  cost  would  be  X2,i)00,000,  and  tboy 
j>ropo*»o  asking  the  U.S.  Umernment  to  giiikrantce  3  per 
cent,  [ler  annum  on  this  amount,  a  company  to  be  formed 
under  the  laws  of  the  Unitwl  Stites.  'Iho  total  leni{tb  of 
the  line  is  estimated  as  Iwing  6,S7I  milu^  and  the  deepeiit 
water  on  the  route,  •I,  4 23  fathoms.  The  cost  of  tclegraphmg, 
at  prceont,  from  San  Kmnciacnt^  Now  )^ealiiiid  varies  from 
133.  to  al)Out  Ills.  tJd.  |>er  wonl.  It  t«  cstimktod  that  Uie 
pro|ioaed  cable  would  introduce  u  rate  of  al>oiit  .3«.  4d. 
botfvoen  Sydney  and  liOndon. 

The  Bell  Telephone  Comimny,  at  Cincinnati,  have  filed 
suit  in  the  courts  there  to  recover  heavy  damci);en  fnnn' 
two  eloctric  tramway  cnmfjanies,  and  to  obtMin  an  order 
com]>elliDg  them  to  «■  arrange  their  cii-euits  as  not  to  inter- 
feie  with  the  proper  working  uf  those  of  the  tulejihtinD 
system.  Telepnouc  communic^ttun  with  varioiia  [iuiiit«iu 
the  vicinity  of  ('ineinnali  is  almost  tminuistble,  owing 
iiiductiuii  etit  \\^  In  tbu  tul«(ilii.ni«  wirea  by  those 


■ill 
ire^    1 


tflE  ELECTRICAL  ENGINEER,  SEPTEMBER  27,  1889.      253 


Uie  h«i\j  wuTonta  necessary  to  o(>erate  the  electric  ti-aiu- 
wiiya.  The  Bell  Oomparty  is  t&id  to  liavo  a  plan,  which,  if 
adopted  hy  tbo  tRiiiiwaj'  cuiii|iiLiii(w,  wmild  entirely  ilu 
awaj-  with  tho  evil  complained  of.  It  is  gnt«i)<I«(l  to  make 
the  Cincinnati  nctinii  a  t«st  case,  as  the  Bell  Company  ta 
suiTerlng  from  «  similar  olMtmction  to  its  biistness  in  othei' 
citiea 

A  death  from  electricity  occutreil  id  Buflftlu  lust  w««1<. 
A  linomaii,  nanitHl  Fen-y,  \\m  up  k  pole,  and,  receiving  ii 
Aock  from  th»  iiiiinmilittod  jvu^rl  u(  tlie  pliant  with  which  hv 
wss  holding;  n  wire,  he  citii^Ut  hold  of  the  otlier  w-ii-u  neui 
the  insiilntor,  wher<!  th«  covKrirtg  had  prohtiMy  been  woi'n 
oflT  by  the  bindini;,  thus  uit«r|Mi!<in^  jiimsQlf  iti  a  circuit 
currying  a  curront  Lit  %t)00  voltB  proaeuru.  The  imtuilu 
nate  man  lived  15  ii]iriiite:<,  after  hiin^ing  fnr  ii(»irlv  na  long 
on  the  wii'DK  bofuix)  thuy  v/ere  cut  iind  he  coiilt)  Im  talcon 
down.  His  suH'orin^  was  descril-ed  as  beinji  very  great. 
"Iiiexpeiicneo  iiiiil  uiuoies.tiio'w — nobody  ehc  to  bUmu," 
was  the  jury's  vonlict,  after  ;i  lonj^hy  inqut'st. 

it  is  vxpecled  that  the  I'olitc  Commiaaionora  will  shortly 
decide  njioii  th&  general  inloption  of  a  svatein  of  sigiiullin;;- 
lioxes  to  be  plucud  iil  v^riuiis  [Kiiiits  iu  thu  atreutM  of  Now 
York  for  the  pnrpoee  of  enabling  policemen  on  duty  to 
communicate  with  the  oUtLions  uiia  'tec  terea.  The  systems 
which  h»ve  boon  brought  most  into  relief  Are  livo.  One  is 
n  simple  niontry-box  vuntainin;^  :t  telopbono  in  ciirmection 
with  the  district  stition  house,  ^VTien  the  sii[)Qri«tencleiit 
of  the  sttition  niithen  to  cull  the  nttentjoii  of  the  ]iuliccmiiii 
on  his  ruuiids  ii  coluurud  ^lohv  is  iiiiide  to  omui'gti  from  the 
box  »nd  enclose  tho  lump  ovorhead.  ITie  constable  then 
simply  hus  to  enter  the  box  ami  spe»k  l>y  telephone  tu  tho 
iiuiiiectur  at  the  station-home.  Ttm  oihei' systom  considered 
is  tnc  Herzog '*  Teloaeme  "  apparatus.  This  system  caiao 
very  iie«r  to  u«iQgudopt«(l  hy  the  Polite  Coininituiotieivt  lust 
yew,  but  was  finully  rejected,  [wii-tly  becaiute  it*  complica- 
tioii  WHS  grant  Htid  ita  range  uf  usQiultieas  limilwl.  Now  a 
new  competition  will  have  to  be  held,  and  it  is  expected  to 
take  pl&ce  very  shortly. 

New  York  and  the  vicinily  have  been  visdted  by  a  severe 
gale  and  heavy  nti  nstorma,  which  havealready  lastenf  our  days 
and  show  no  signs  of  abittiiig.     The  dumugo  to  property  »t 
tlie  soaside  ru<!orU  riL<a.r  New  ^'ork  und  on  tbu  JerHvy  cuasC 
lias  been  immense,  and  the  telegruph  linos  liavu  ^nlVorud  lo 
a  groat  ext«iil,  in  inuiiy  placets  jjolen  and  all   having   boeii 
blown  down ;  h  U'le;,'nipb  cable  crtwsirig  the  tlast  Rivor  w;m 
broken  on  the   lir^t  dny  of  the  Btorm.     Siinity  Hook  anil 
m*ny  other  places  huve  lieait  entirely  cut  off,  and  .ill   the 
way  ti-oni  Cape  Htittor**  iioi-tli  there  has  been  a  ^reit  deal 
of  trouble.     The  Western  niiioii  have  a  force  of  over  •'►00 
men  at  work  repairing  the  lines,  and  Ifac  3torm  will  cost 
that  company  m,iiiy  Uiontand*  of  dollMrs.     In  somn  places 
the  men  hsivo  found  it  ^Imoitl  im|Ki««ible  t^o  work,  the  poles 
beioR  blown  down  as  fast  as  they  wcru  put  up,  and  ofun 
with  man  on  them.   The  driving  h^tuI,  blown  upon  the  men 
in  clouds,  a<lde<l  mo  tu  their  di«mmffirt   that  many  refused 
to  work  until  th<i  ipdo  abatuii.     Bven  when   this  ncrui-s  it 
will  be  dayii  before  all  tho  linoa  aro  iu  vrurkitii|;»nterut;ain. 
In  New  York  city   but    sliyhl  damage  hax   boon  i\nne 
either  to  the  wires  of  the  MetropoUtitn  Telephone  Coin- 
puny  or  to  the  longtlUtaiice  wires.     Two   accidents  have 
occiuTed  throuub  the  brtukinji;  of  electric  lit'ht  wires,  the 
broken  cndB  or  which,  falhng  «|v>n  tin   roofs,  charzed  all 
tbo  metal   work   in    the  immeduitc   ncighhonrhDoi),  and 
adniiuiiiterod  lively  shocks  to  all  unwary  investigators  of  the 
vaiiaa  of  sundry  sparlu  :uid  blue  Iliiuie«  that  bf-^an  u>  appear. 
In  each  ease  a  slight  fire  tesultetl,  but  the  lire  department 
prevented  any  aeriuus  (.onsec  pie  rice*.     One  of  these  exciting 
incidents  was  cutieed  by  a  wire  auupo»ed  l«  be  "dead,'  but 
■which  was  evidently  very  much  alive. 

Mayor  Grant  was  exceedingly  angry  at  yesterday's 
meeting  of  the  liuaid  of  Klectiica.1  Control.  lie  said 
tbnt  the  messenger  call  companies  still  continue 
to  string   wires    without   even    going   through   the  form 

■  of  asking  for  a  peiuit.  He  Vncw  this  to  he  so  twcauso 
a  oompany  had  orfercil  to  put  up  a  call-box  in  tho  mayor's 
own  house,  and  when  ho  asked  to  see  the  jxirmit,  the  com- 
|ntiy's  repre«enutive  laughed  at  him.  This  waa  cottainly 
aggravating,  but  there  was  more  to  follow.  An  electric 
li^t  oomiiaiiy  asked  ])crmia$ion  to  etiin^  a  wire,  in  addi- 
tion to  the  eight  it  now  has,  to  connect  its  plint  with  tiui 
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cables  in  the  subway.  The  iiiayoi*  almost  exploded  with 
wrath  wht^ri  he  learned  that  the  plant  mid  the  cuble-t  are 
jn^L  six  tiiiluH  apiu-t  [  Ho  groat  wiu^  the  mayor's  indignation 
at  thiit  applicatioo,  Ibat  he  told  liie  ussoeiates  on  the  Beard 
that  if  tht'y  granted  the  permit,  be  would  not  vote  against 
any  future  ones.  Perhaps  tins  would  be  "a  conaummalion 
devoutly  (o  be  wished  for  "  by  the  companies.  The  mayor 
atno  fell  fold  of  the  Hubwiiy  Cum|)uiiy,  and  refused  them 
pennissiun  Ui  lay  aubway^  except  in  the  streets  which  are 
to  l>e  rep-'ived,  on  the  ground  thnc  the  company  waa  advised 
ionj;  ago  tb.it  all  work  miiat  ha  coujnletu<l  by  Decambor  1, 
and  three  months  were  alluwwl  to  elapse  before  the  com- 
pany bagan  ii|ierationi,  and  then  excuses  for  slow  work 
>verefre(piuiitly  olftrred  beciiiL-Ht  of  fuilnru  tuobtiin  material 
Nevertheless  it  sccnia  hanl  to  take  companies'  wires  down 
from  the  jioIeK  and  then  tn  deny  them  [rermirision  to  [tut 
thtni  underj;i'ouiKl.  What  with  Mayordiiiut's  etioi-gy  and 
his  temper  the  unforLuriato  electrical  cum|iaiucs  are,  ool- 
loijuially  s|)eakiiLg,  Iwtweeii  the  devil  and  the  deep  sen. 


THE  LACOHBE  BATTERY. 


A  new  form  of  agglomerate  eel 
Messm,  I/Lrnnilic  ami  Co 


uLs  liccn   iritrmlucod  h 
of   l'.»riR  anil   Wpstrainster. 
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'llie  LacoiiilM!  Halter;, 

this  the  usual  |K>sition  of  the  xino  is  reversed.  The  zinc  is 
placed  in  the  centre  in  a  small  |)i>rous  tube.  OuUide  is  a 
porous  carbon  cylinder  which  acts  as  one  pole,  and  the 
depolariser  of  coke  and  manganese  jwroxidc  is  packed  in 
between.  It  oftera  some  advantages  over  the  usual  form 
with  porous  pot,  and  has  achieves  considerable  aaccess  in 
Fi-anco,  where  it  is  now  largely  ummI.  The  arrangement 
tul.)|ited  causes  the  hydrogen  :u  it  arises  to  ci'oss  the 
de]>olariser,  and  the  small  dislauoe  to  tbe  sine  also  reJuves 
the  intoniut  rosistauua  The  Imtbery  is  stated  to  give  an 
undiminished  E.M.F.  for  a  mnch  longer  iwriod  than  the  old 
form  and  U>  have  given  very  f;«voiU'able  result  in  piMctico. 
It  seenia  a  comiKivl  and  service-iblQ  foi-n\  tilStNSdsr). 


McBsrB.  Lacomlio  and  (.'o.  mc  aim  ititrcxhicitig  u  neve 
exciting  saih  tor  iisie  in  zinc  carltnn  Imt-LorlEW,  far  which 
tbc>  clium  iid\'unUki!«s  over  Uic  ni-iliuai-}-  salummotijiic,  lU  it 
ji^vcB  a  perfectly  clean  wcarnf  ibc  line,  |>i'ovontingtTot]|>ing 
and  the  fornulion  of  cryjiialR. 


THE    ELECTRIC   LIGHTING   OF    LONDON. 


For  the  past  week  the  lAiUp  Xnn  lias  l>eeii  giving  ;> 
aeries  of  articles,  in  wliii:h  it  hm^  l>ee(i  etlmvain;;  the  ixiinOitr 
□liiid  lo  thi!  ^MiatiUils  :in<l  lliQ  iii'i><i;t«r(s  of  uloclrtr  liglitiiifj. 
Tbo  last  article,  \o.  IV.,  gives  un  .ifmiitii  of  tlic  viitt  ol 
Ediaon  to  the  worlu  at  Dflittfntx),  of  \y\m\i  t-lio  f»1lr>vt-ini;  in 
an  £i1)3tnict : 

In  awoiilaiu-e  witli  priviito  ;.irr)M<{uiuL>nU  muiju  im  the 
jirwedini! 'lay,  Mr.  tMiwn  viMt«<l  the  I'e|itIotxJ  works  «.f 
ihi!  Lojiiloii  filectric  Sii|t|ilv  Uorimntiwi  yesteniay  (Wed 
iiesday)  iiiiiiinng.  In  Iruiit  of  ihu  irork:i  tlieio  wnn 
a  gay  -And  liltci'-al  ^lidjilay  i>[  Unnting,  in  hr>iioiii- 
ol  the  diHtii(gni»tM!()  Vinitor.  Ainon^  tliosc  who 
iicconi|i;iiiieil  him  fi'uin  tnwii,  in*  whn  wei-o  on  tliu 
spot  to  moot  him,  won)  Sir  -Inhii  Pemlor,  with  whom 
Mr.  Eiliiton  hiia  hooii  Atiiyiit;;  itliring  hit  .ihorl  visit ;  .VIr. 
ForlMSjt;  Mr.  Fevraiitl.  the  London  Comjwny'.*  enfiiriecr. 
whom  u'u  linvo  dubbed  the  Edison  ol  l->i"laii(l :  Colottcil 
Qouraiid,  Mr.  Verity,  Mr.  P«n<Icr,  IJr.  (ro|»kinsrtii.  Mr. 
'flonloii,  Mr.  Iiico.  Mi-.  I*il<i> ;  Mr.  Clinein.mi,  <>(  the 
MfitmiioIiUn  Cum)Kuiy  :  Mr.  CiliililTo  (Iwun  ;  Mr,  Itiiiri : 
Sir  Ooiittfl  Lindsay,  of  whaie  [daefl  in  the  history 
ol  electrii;  lighting  ivc  have  fonnerly  .H|iokcn;  and  the 
present  writei".  It  w;w  ;i  <k>1i-;btfiii  d;iy — tor  a  shiirii 
walk,  but  Ihti  wind  from  the  rivor  "  liit  i^hi'owdly. ' 
Mr,  Edison  felt  it,  for  be  M-as  Btill  fiiiH'oiinj;  from  nix 
idvere  cold.  He  looked  a  <lo/en  yearit  older  when. 
Mcorterl  by  Mr.  Forranti  and  Sir  .lohn  Pomler,  he  Odterod 
the  Rfttcway,  with  his  coat-collar  iii>  to  hiu  oara,  n  wbiU: 
mufner  alxiut  hu  niMik,  and  hi.<4  hantl^  Rtiick  in  hix  |in(;ket.<*. 
His  face  vas  much  [Kilor  than  mtnu).  ihit  ho  soon  :i.|)|ie:iro(t 
to  fot^t  hifi  indisposition  when  be  began  liix  in^ijection  of 
the  wonderful  macniiicry.  He  .t|>ent  a  long  time  minnbcly 
examining  the  imnieti«R  engine  nnd  ilynanio  which,  it  i.i 
ho|Md,  wUl  ill  a  few  ihxyn  heipn  to  <iu|i|ily  li;{btin!{  einrent 
oror  one  section  of  the  London  region  which  hiiw  ItL-cn 
uarigtiecl  to  the  comjiany.  But  im  U>  tJie  niittii  of  th«  work.'*, 
aa  tnoy  wilt  l>«  Hevcnd  months  honcn,  when  Ibc  10,000  h.|i. 
«ligiiiosareereclc<liiitbe]owurarc;io[thetMii]dir)(;,  Mr.  iv(]iaon 
coitld  only  infer  wbiiL  it  will  be  from  the  plana  an  the  8]»ot 
and  from  Mr.  Ferranii's  deticription.  The  diAiuoter  of  esich 
of  the  hu^e  dynamos  yot  to  bo  orocto<l  will  be  no  Iom  thati 
42ft.  AikI  each  ilynamo  will  be  comiHittod  of  a  circle  of 
192  eiioi'mons  ma^nuu,  ]tfr.  I>>luan  wetit  over  the  whoU' 
}jround  to  the  river  fnnit  n(  the  workii.  A  loiiy  way  behind 
the  Isle  of  UiigA.  and  nearly  o|i|M}.Nitv  the  biMjntal,  loomed 
the  iiiiailoniif  ri!ralNli;^n.i,i^i;iii  fomi  of  l\u;  bi^^e.st  g.isfjmetci' 
in  the  wurkl.  The  i^HHoiiietor  and  Mr.  I'^ltnon  iira  aymlxils 
ru)>eci.ively  of  the  old  and  iiewoi-dci-Hof  thiogfl  illtiminant, 
but  though  the  I'»iHOiH /ind  llie  Feniin tis  nre  lukin^  the 
ahinti  out  of  the  ga«omi>l'L-iN,  ihvy  are  not  necoasarilv  taking 
it  out  of  giteometer  ahureholders'  tMJcketa  That  big  ksho 
meter,  I  was  told  op  the  simi,  is  alioitt  lo  increit^e  itJ^  pre- 
mi!^e».  There  are  many  other  uses  foj'  gun  bcaidex  lighting, 
and  the  gas  ooin[iAnic8  afc  (indin^^  thorn  out. 

On  oitr  way  back  to  town,  I  took  the  opportunity  of 
iLiikiitg  him  tor  bia  opinion  nii  some  |>oint!>.  Ili^  i\f»l 
obaervation  was  coilainly  tlttlt«i'ing  to  "old  .1.  li.,"  whom 
Brother  Jonatbui  somotimos  says  he  «-ill  " b<i8t  ni).' 
"  Now,  Mr.  Ediaon,  after  what  yoii  have  seea  yoslenlay 
and  tO'<tay.  how  do  you  think  we  are  getting  on  in  this  old 
connttyJ  '  "Yon  may  bo  «low  to  begin,"  replied  Mr. 
Ediaiuu,  "but" — and  hm-c  he  iioddod  once  or  twice — "I 
muat  say  tbitt  when  you  do  go  ahead,  you  may  even 
beatiu." 

It  is  uscl6»s  to  disKUiae  the  fact  that  Mr.  Gilieotra  views 
on  oloctric  lighting  arc  not  in  all  respectA  in  Accord  with 
those  which Tmve  been  practically  adopted  by  the  London 
Supply  Contoration — in  other  woitU,  by  their  ucconiidishod 
engineer,  ^l^,  Fvriiinbi.  Mr.  Kdison'Auwn  system  of  lighting 
in  .4niMtcH  is  the  low-pre^vure  ityaiem  :  tlie  Londuu  Com 


IHiiiy'ii  is  the  lii"h-preMiirc ;  Mr.  Kdison's  is  the  ayausui  of 
ilirsct  currant,  t^u  London  Compiaiiy'H  is  the  alternating 
ctin'eat.  "Our  New  York  lowtctwion  wires,"  «tid  Mr. 
I*>ljfiiiii.  "are  so  :djsnliil«ly  siife  tluit  oven  a  child  may 
pliiy  with  them."  Then  he  upoke  o(  tbi*  risk*  of  "an 
i!iiormmi)t  jireMiire  tbTi>ii};h  u  iian'ow  wire.'  In  the 
LnudfHi  (-'omi>any':iHy*t«m  the  win;  is  tupluced  by  a  hollow 
tiilte.  But  I  n^wtt-irafnlly  |;iianl  the  re;ider  :igniiml  aniiuoft- 
iii;{tlmt  Mr.  lOliiKni  tbitikM  lh<>"  London" (.'nni|tany'H  metnoifl 
"  won't  ibi."  It  IH  a '(uotitioii  of  bnw  Lo  nbviiitti  the  riitliH, 
the  nxistflncr  nf  which  Mr.  Fnrranli  hin)»ti-U  fnlly  lulmilA. 
Ami  .Mr.  I-Mi^on  hiniiutif,  when  xiimming  up  bisimpreasions. 
cx(;laimc<i  in  hk  hearty  way,  "Oh,  it  will  go."  "In 
.ViiiericLii  towiLs"  said  Mr.  I'^linori,  rrplying  to  unoLhur 
•pirRlioti  iif  mine,  "  we  have  »  iinmlior  nf  small  stuUoiut 
iiistciid  of  one  or  two  huge  one*,  like  the  one  at  Deptfonl. 
A  very  high  tension  nccouitatcs  tbu  uho  n{  u  large  single 
rpntral  sUtinii." 

I  then  atkod  .Mr.  Kdi'ton  idioiil  the  relative  pivigren  of 
electric  li<^hting  in  I'aria,  Iterlin,  New  Vork,  l^trndoiL  Uc 
eon.><idej-oil  Iterlin  to  bo  the  beat  light«i)  town  (electrically) 
till  the  (  ontttient,  "  U'by,"  Kiiid  Mr.  h^h'fton,  "  thefe  ia  ui 
Berlin  n  ccntruL  ftUiiion  jiint  half  the  kikc  of  the  biiiUlingat 
Dcplford.  witbeiii,'iiiM  as  powerfnl  ;ih  ibose  which  we  havn 
jn.«l  RQeii.  In  Now  York,  an  I  have  alreaily  lokl  you,  we 
have  smalt  statioitis  with  ca|Kigity  for  a  certain  tiinite<l 
aioa,  and  within  that  area  a  hniisubokler  who  wantA 
electric  lighting  has  little  inniv  to  do  thin  to  ilig  u  uaiTOw 
trench  fiTitn  biii  <loor  to  the  atreet.  Wo  Nnd  that  tlic  low- 
tension  nyaLcin,  U^idcn  Ijoiiig  iduuliitcly  wife,  tirtdor  niiy 
cirrnmstancRs,  from  liak  of  injury  to  the  perMin.  is  nalv 
in  jioiiit  of  dnnd'iHty:  1  am  thinking  nf  ot.o  iiiFtullation 
wbi<:h  has  gone  on  niiinlernipU-illy  for  !h'vivi  ymi':^.' 

*■  TliP  next  tiling  yon  will  have  tji  di>,"  said  Mr.  l>Mi>uiti, 
"will  bp  to  turn  voiir  nlwlric  fmcc  into  ni'tltve  (wwcr. 
Ab,"  ^lid  Mr.  I>lisnii,  with  a  j^milc,  "  .Vniciit-a  'm  the 
eountiy  f«r  that;  in  N«w  Vork  itnd  other  plai<»s  evoii 
small  shoi>koe[>crs  use  cl^tricity  in  .tcoi-os  of  w.tyA,  iti  plteo 
of  hand  lalKtnr  and  old-faahinnc4l  mechanicjl  apiili^rtcoa ; 
they  i:iiri  buy  it  i:beap  -fur  a  few  nenUt  for  tbat 
matter.  Kleclmity  i-<  not  iirc<I  at  it  ."thmtld  be,  for  Ijftt* 
Man  instiincc,  in  tliis  country"  -Mr.  lidisiin  then  jbiweil 
on  to  the  subject  of  tntctioii.  There,  poor  old  Kngland  U 
nnwbnre.  "Takf  (dof.tric  railrinvU,"  said  Mr.  I^llill•>n; 
"every  sinuU  town  in  the  L'nilod  Stalcrt  is  aujtplioil  with 
them — the  small  towns  even  more  liberally  than  the  grmi 
iTitia"* :  wo  have?  iJioiiiunds  of  miles  n(  electrie  rail 
road,  and  tbii  molivo  fni'cc  i«  8tipplic<.l  by  overhead 
wires;  ami  we  tiiid  it  cheaper  and  bL-ttcr  in  everyway 
than  car  tniirtion  by  horses,  whoaa  working  live* 
last  iHily  four  years."  "Anyhow,"  I  Biid,  "Ixmdoii 
is  abiiiil  to  make  a  ninve  with  th,'it  kind  of  thing  also,  or 
lather  with  siimething  Itutler  :  luveyon  licard,  Mr.  ICilisou, 
nf  thy  iinilergi'iiiind  rjilwa_j  from  the  MonnmuTil  Lo  ibe 
Llupbiiiit  and  Oi.-<l.le  through  which  tiaini'  wttl  Ite  dnven 
liy  isleirliiuity  " "  Mr.  lidison  .-ibook  hi.'*  brad.  Then  hir 
■lohn  I'orider  bore  teatimony  to  tbu  fact  of  LtiiH  new  enter 
prim).  iJnt  Mr.  l->lif<oii  nho'tk  bi^  bead.  Mr.  Ivlinoii  had 
not  even  heard  nf  iIuh  piDJcct  of  Finb-Hrect  hill  ami  ibo 
l^lophant  ajid  L'astle.  A  uiiu  horse  uflair  like  the  Elepb^tnt 
and  ('astle's  whv  sti.iiM  tidingn  thereof  miao  an  eyebrow 
ill  that  wondcrfnl  (;antiiieni.  where  men  plan  how  to  gnnd 
c'lecli'ieity  out  of  the  cataracts  of  Niaj^ni  t 

What  dill  surprise  Mr.  Edison  was  tbu  obvious  fact  thut 
the  Melro{>olitaf)  and    District    Itailway  trains  werv    iiuL^ 
driven  by  eWcti  icity.     "  Nothing  would  Iw  simpler,"  suiiL 
Mr.   l->li»uii,   "than   lo   substitute  electricity    for    steam.'"" 
He  bad  ottered  to  do  it  long  ago.     If  he  got  the  ordM*" 
now   he  could  carry   it  oiil    almost  oflhand.      And    b<^ 
gave  a  glowing  picture  of    what  the    "  Umlergniund 
would    he    without    its    stciim    and     its    vile    choking 
sulphur     fuiuos.       On    aaying   good-bye   to    Mr.    EdiMiit^M 
I    expressed    the    hojie    that    be    might    make    another" 
ctrorl  to  w)ike  the  London  r.Lilw';iy  |ieopte   up.     To^Uy  ht» 
leaves  Ijondon  for   I*arin,  «oon  to  return  lo  Now    liork^ 
where  he  has  yot  to  complete  his  grout  tasik  of  lighting  th& 
greatest  city  in  tlie  United  Statci!.     It  ie  woitb  guin<ja  loiii$ 
way  fora  bundsbAke  and  a  short  talk  with  Mr.  E<iiiKiii. 
The  greatest  pcautical  electrician  who  hue  ever  lived   is  oui 
mole  iiitcresting  than   the  man   himself.     We  can  riialisi; 


from  the  itroiig,  resolute  look  how  tha  [loor  hay 
vhooe  regular  Bcnooliii;;  eorcoly  u^ctemlwl  tn  ii  Iwclvc- 
month  succeeded  in  etiucating  bimHeK,  hy  ntny  ivadiiig 
at    a    rmilway    tiewii[aper   huU    and    baphaxaru    stttdies 

tin  wUgrapby  at  the  railway  signalling  station.  Wilb  all 
itA  rtittngtb,  Mr,  Bdtaon'a  face  wears  a  euiitle  expreanion. 
The  exprmiioii  of  t^rengtli  cornea  out  when  be  is  ()ee|»ly 
interwtsd  In  a  diaciisaion  and  driving  his  nrgntn^rit 
home.  A  iiotewortby  chiirwteriatii:  of  tbe  fmce  is  tbu 
■injenlarly  nttrartive  smile  and  tbu  mixture  of  shrewd 
ms«8  nnd  kiiidlirieas  in  the  grey  eyea,  which,  by  lh«  way, 
vo  not  ki^ce.  There  i<  no  simuler,  mure  open,  more 
tmulTected  man  than  Mr.  Edison  liring.  He  aeuciu  u  if 
he  hiwl  no  notion  that  he  waa  anyl>ody  or  anything  in 
{■uticutnr.  His  shrewd,  I'OuJy  cotamon-Mntw  wa.cn  out 
uvon  in  the  amallest  things.  A  genlletnon  of  the  ]j:irty  vns 
reuiArkin};  that  if  "  oiw«  "  a  Yireakdown  ha]i|H>n4>d  |U)hlic 
ivxiHiIciK'c  in  iJie  new  light  would  vaniab.  "  Twite, '  »id 
Mr.  t^iiiuiii,  im  the  iittLant,  with  bis  iiuiet  nmtiv  ;  '*  tbf  Ki-nL 
titnrt  the  fniblic  will  exciute  ym\,  they  will  mak»  ulluwiini'e 
tttr  inex(«>ri«ni»:  but  if  von  do  it  a  awotKl  time  vou  are 
l<i..nt:  for" 

NOTES  ON  TRANSFORMERS. 

IIY   l-HARLBH  J^TKIMltlT. 

A.  When  an  alterikatinf;  current  ia  Knt  into  tbe  prinuiry 
teoil  of  a  tranHfomicr,  und  iUi  diflorcnco  of  imtenlial  at  the 

K'nary  teniiinaU  is  ke^it  conntint,  we  bare  the  follovring 
ts: 

I.  The  E.M.F.  in  Iho  secomlarj-  coil  will  be  vary  neariy, 
'     thouj;h  not  aljootutety,  ijonstuit,  no  mutter  bow  the  reaist- 
■  ancc  of  the  secondary  c-tiTuit  be  ullerud. 
H      Thit  G.M.F.  E,  is  ap^iroximately  (>iv«ii  by  tbe  e4|iiatian 

^iJwjre  K  is  the  diffcrcncu  of  )>utuutiiil  at  the  primary 
tcrminab,  n  ami  >i,  the  number  nf  lunia  of  prini.iry  ami 
necondary  eoiU  respectively. 

3.  ^Vlien  the  reeiatance  of  tbe  MX'onflliu'y  t-iivuit  it  in- 
creased or  diminished,  tbo  iirossnro  nt  tb«  Heconibir)' 
terminalH  also  increases  or  dhRinifllies,  though  very  slowly. 

3.  The  efficiency  of  tbe  trjusfornu-r— that  is,  tbo  i*n«t;gy 
ditpoauUo  in  the  aeooiidary  circuit  docreuttoo  in  |iiv|">rliuii 
■tilii  theincreHsing  re»iMt:tiicu  uf  the  ipimc. 

4.  Tbe  lost  effect  o(  tbe  tratiHfunuor  docroutice  with  the 
iocroasing  nnifitancc  of  the  accondiu'y  circuit .  it  rcitchcji  a 
■oiQinium  when  the  roi^isuinoe  has  bocome  infinitely  groiit 
=  «  — tliat  is,  when  it  is  o|>oii. 

Then  tbe  etlvct  of  Ihc  primary  cireiiit  i«  liocviuv  uppruxi- 
iMtely  ei^ual  to  ):ero, 

B.  When  »  cuironl  of  constant  intensity  i^i  huuI  iiiUt  ibo 
primary  *xul  of  a  tnnsfurmer,  we  have  the  following  fiicts : 

1.  Tbe  current  intoiutity  in  the  secondary  coil  remains 
Approximately  const^tnl,  whutevor  tbe  ^econuuiy  rwititance, 
providol  the  latter  ie  not  Um>  ^^uiit. 
Thift  intensity,  <'„  In  ;ippr»xiniuti:ly  rupii»catcd  by  Lhu 
^  e<iituti'>n 


B,  =  1^'  E. 


* 


I 


C  etands  for  the  inlciisity   of  tbe  pr)iu;ti-y  cuirvnl, 
nn,  are  an  before  the  numW-i  of  tuniK  of  pHniary  mul 
uoondary. 

2.  Wboii  the  resiHUincii  of  the  HucomUu'y  circuit I'oucbes  a 
MTtain  critiai]  ituiiit.  the  uiirient  intcniiity  lK)|(inH  to 
decreuw  with  th«  inci'citnin^  rvaisUncu,  limt  tlvwly,  iheii 
faster,  nml  t>«ing  cpi^l  In  /.ceo  wbcti  ihc  ru^iKLiiicc  W:umm 
iiifiiiil«Iy  gr&it. 
S.  The  i-flicioncy  invrcHMM  with  Lhu  iiuriMMng  luHiaUiicc 

I  of  tbo  socund'U'y  circuit,  reiu:biiig  »   nij-ximiim   licliind   the 
critical  [Kiint  u(   rctixUncc,  frum   wbt-iint  it  L-i>ninii<nceH   Ui 
devreatn  again. 
4.  The  loU  Direct  ill  tim  UiiM^foimur  ii^  i;i>iiaUint. 
We  sec  tbui-uforo,  tbut  u.  iniiwfurtnui',  wboii  ie*l  with  a 
(Ofiatani  primary  currtnit,  miisL  Iw  cut  uut  as  suuri  ;i^  the 


renatance  of  tbe  secondary  circuit  bos  paasod  the  critical 

|M)iQt. 

On  the  other  hand,  u  tiitnafoi-mor  having  a  constant 
primary  potential  may  abo  be  left  in  the  circuit  irben  not 
in  nee. 

C.  The  «nK(  efticiency  o(  tbe  tmnsforaicr  may  bo  reached 
by  increaaing  tbe  numlierof  the  nltenmtinna  of  the  current 
X  times,  lit  the  mme  time  decntaaing  Uie  tiirna  ^!j  tiuiea. 
For  instance,  if  the  current  have  four  times  aa  many  alter- 
nations as  before,  we  ttball  only  nee<)  half  as  many  Inrni, 
found  by  dividing  their  nriginnl  nnroher  l>y  ^/|,  which  iaS. 

Thin  last  mle,  ih.infjh  not  alwnlutiily  correct,  will  be 
fmu)d  nf  great  iidT.-intago  in  many  practiral  nascs, — Elrdrirui 
H'orM. 


POST  OFFICE  TELEPHONE  WIRES. 


I 


The  fnllowing  tm|K>rtant  ontnr  hna  (mkh  iiMtie4l  by  the 
Postniiiettir-(ioncnil : 

"On  aiidnftor  the  UtOttijIwr  thu  telephone  wires  which 
have  been  provided  by  the  I'dstODicelmtween  ibn  lidlowing 
townit  in  Smith  ^Valt^4  may  be  iiseil  l»y  thn  piililic  on  (Kivuicnt 
of  a  fee  of  M.  for  a  conveiiMlion  not  cxcoeilin'^  throe 
minutes : 


CacdilT, 
liiny  l>tiL-k. 
Newjiort, 
Alexandra  Dock, 


rualy|>oul. 

Talyw.tiri, 
firiton  Feiry, 
Swanvea. 


Any  iMn-sun  joining  the  tele;  phono  exchange  of  ibed 
ment  in  one  of  these  towns  can  u<»o  the  wiiei  t^  the 
towns  from  hix  own  ulKcc.  Other  |tcnu)iii«  uin  do  m)  on 
^oiiii!  to  un  ulbco  of  the  depnttmunt  where  it  Hiloiiee-hox 
has  been  provided.  For  iusUnce,  such  a  }»crBon  iu  Newport 
deairiiig  to  c^miuuiiiciiM  with  »  tinn  in  Caitlill',  whose  oHici- 
is  cotniccled  with  tbv  pu«t:il  Iclephone  excbaiitce  in  tb^it 
town,  would  go  the  bend  i)o«t  office  in  ^■flwp^l■t,  where,  on 
(Htyuiont  of  the  pieecribod  fee,  he  w  -nld  W  placed  in  tele- 
phonic comniiniication  with  the  ottice  of  bis  coireopondeiit; 
or,  if  bin  coi-reH|>ondent's  office  WiiK  nut  txi  connected,  bo 
coulddiroct  him  to  ;tU«tnI  at  one  of  lhu  |hhL  office  sJlencfr 
Ihjxos  in  (';u>lirt'i>iin(:tiiully  at  a  (urticnUr  time,  and  there 
cu.rry  <<tt  thccnnvcrsMtJon. 

The  1ot:id  iclophonu  wtro't  in  the  «ltov<^-nieiitioiie<l  towns 
may  alan  lie  used  by  tbe  public  :  the  fee  for  a  convonsatjun 
of  not  more  tliiin  three  niiniitca  wittiin  mio  and  the  same 
town  Vu'ing  3d.  I'ndci'  tbi<  arranitenieiit  u  {lonMiii  whose 
onicv  is  ii<>t  cninioctod  with  the  locul  t<.-iu|thuiie  oxcbuiige 
can  ut  liny  time  bold  tnlephouic  cuiumuuiciitiQii  with  a 
|iurM>n  whuxe  office  ix  m  cnnnifi^tdd,  on  going  to  one  of  the 
ullicef^  of  tbe  depaHmcnt  where  a  !filvncvbo.v  haa  been 
pmvidcMl  for  the  |iuqKMe. 

The  limit  of  three  minutes  may  fie  exceeded  on  puynioiit 
of  6rl.  or  M.,  at  th«  cusc  nmy  he,  for  each  a«lilitional  period 
of  tbi-ec  miijutufi  ur  lew." 


ADDRESS  TO  THE    MECHANICAL  SCIENCE  SEC- 
TION OF  THE  BRITISH   ASSOCIATION. 

iiv  wiLMJtu  .i.tiiKK-ion.  n.i.v'.R.,  ramii'SMr  or  xns  nrtTins, 

I  Imvo  IiikI  uoiisidarablixtillUnilty  in  seloctiiig  u  Kutijout  which 
hIi<iu1<]  form  tho  niatn  fwituru  of  my  iitltlruHii.  'I'liin  luuutiii^ 
)KiiTi;{  titilil  in  Kt<n-ciMtlo.  it  sdonioil  iiliniHt  iiii|>iM«tivi:  tluit  I 
hIkiiiM  <Im'i.i1I  ii]i<iii  I.wii  inilitslHcH  wliiuli  iiiity  Im  unitl  Ui  iuvvu  IihiI 
llK'ir  ^ittuuis  ht'bv  :  l.hiU  I  kIloiiIiI  iliraot  yMiii'  itttviiliou  to  llii* 
<i%t)n«i-ilii)>it'y  (lutvlopitiL-iit  c.f  lliL-  ft/NU-in  '•(  lfiiiHuiittiii{;  powi-r 
liy  hyilniulic  ivjuncy,  niiil  tlitt  uao  of  lhu  aiiiiiL?  JbiL'iicy  f-'T  liflitiu; 
ciiiiTuiotM  U'vi;{bLB  or  uxuciiit^  iiiiglily  pt-vwiiriii :  suul  thiil.  I 
Kituuld  iiul  n4)}jluL-l  to  notiw  n  iiiHUufiu:tm-u  of  H|Hii.'inllj'  iiAtioiiitl 
tiiifu>i-tHMct>— iliHi  of  lifwvy  iiiiilli^iyiitiil  of  kIujm  <>(  war  mm 
lurtti  fiilljf  iH|in|iii(Ht  iiiiil  I'l^iuly  to  Liil>u  llii>ii'  jiLiul-b  in  our  ILiiii 

lillU  >>f  llufL*lll!i'. 

Tliv  duHin-  wiiivli  I  full  of  tnwling  ttl  tlumu  »u1>jui;ts  wii* 
lii.4i^liti'iiuil  l<y  llie  o|i|ii>i'( unity  wlii^Jj  it  (thuUI  Imw  utli inlix)  '*f 
juiyiii^  Jb  Iriliiitit  of  ruHjiiH^t  Ht.d  inltiiimti'iii  In  lliu  <iiKt,jii^iiiHho>,l 
i:ili/i!ii  "f  lliit  lown  nliii,  liy  liiii;,'(!niuBHm)  {Minui'dviiii^u.  orvutuil 
ttii:  Kbi^ii-k  Winks,  niineil  iliu  i-li.ii^»olt<r  of  Jiril  IhIi  (•ngiiiuurin 
iiiitl  u'liiiuroil  Itm  ii'juiitr)*  wiivii-fs  ho  oininuui  Uuit  lier  M»,j«!j 


I 

I 


Ixu  iMn  fit  U>  r«cof(uui>  ih^rn  by  bMtowing  baixiiiiH  blither 
ihau  any  which  nn  onfi^Tiiior  hiM  hithorto  boon  Jiblo  tn  iictiiovo. 

But  I  foU  thnt  ths  thcrnos  tnontioiioil.  iinpiTtaiit  -i»  tlicy  ure. 
huve  been  frc<|«onl-ly  trwited  of  hy  «blf3  ni«ti,  Miri  thai  I  wmH 
[wrhnpa  lender  mr>r*  "crviee'  to  mochnnicnl  iicionc«  if  I  tlrow  your 
nttontioii  to  n  itihja«t  which  Kjipt^nn  to  t»e  b>  be  biwirlng  with 
(Uily  lUf^nentrng  f'ltvo  an  the  practkol  manif>ula(iim  of  the 
iiiAt«riAU  iiied  iti  conatTuotioii,  i  allude  to  the  molMulnr  strue- 
1)iT«  of  matter.  This  bituich  «f  science  hiu,  up  tt  th«  pr«B»nl 
(iim>,  \te«n  ]«ft  very  nati«h  in  the  hnnrlii  nf  thn  cb«n)i«t  AittI  th«< 
[ihysici*!,  *nii  I  ditrMny  tluit  tnuny  i>iigi noon  mny  think  tlint  it 
IK  li)'  iii>  inoniw  (iMir&blo  ti>  chmi^^o  tho  urriuiguintitit  ;  )mt  I  iiin 
I>i,-i«<i>i'lc4l  thAt  the  pn^fpTi'tK  of  (!iigii)ocriiig,  thft  tiiotv  axuat 
iiK't1]>"Ui  nf  d«nliuj;  wltlt  Ihi.*  |>ri>])Qi*tiv«  of  mittari'tl*,  Iho 
inorisi»<tJ  ilcmiuidK  <iu  their  |>'»v*rB  •■(  •■inlumiii-o,  rt-mlnr  it 
iiii]wr>tivuly  uao«BSAty  th»t  inechAiticH  ftliuiikj  int«r«(it  Ihcin- 
Nulvc-K  iiioro  deeply  in  their  internal  Btr\i«tiin:i«  .»i)il  in  l-ho  true 
iiiwiiiiti;  "I  tho  WW*  by  which  their  iifportitw  nrc  ilutintHl. 

Kivt'  yean  is^.  nt  Mi>iitival,  in  hii  nddrem  t<i  (ho  Uinthc- 
nmticnl  section.  Sir  WiHiAni  Tli-iiiiiii.>ri  t'*»k  fur  hin  mibjvot  tho 
ultiiniitv  oonntilulion  '<f  iituttcr,  n»i<I  dieciiist'J,  in  n  iiii'SlftujjK'^'*' 
tivu  iiiunni^r,  thu  wry  ttruuliire  of  the  ultimiilv  nitititit  ff  iii'>lu- 
oulun.  He  jNiMod  in  ruvk-w  Iht-  tUi'^rii.-!!  uxlmit  on  the  ftulijuct, 
jinii  ijoiiiloil  iml  Ihc  pr<i|;r«a«  which  hud  becu  made  iii  recent 
y«im  hy  the  tnbourft  of  '.'Uueius,  of  Clvrk  Muxwoll,  of  Ttiit,  luid 
■  •f  'itlK-ns  iiiuonii  trhoiu  hi*  -lu-u  nnmt?,  I  may  niid,  Htaiids  iti 
iiiiriviilW  prouiiiiviicv. 

I  will  not  pr«auiuu  to  outvr  into  tiiu  fivUl  of  aciuiitiliu  lliouKlit 
mid  )t|iwHLlntiirn  travvnutl  by  ^ir  Wiliiiuii  Tlioiiitiuii,  huL'iLiuo  I 
Jiiii  only  too  <:i>ii8ciiHic  ilut  buth  my  uuithcinnticii]  ku*>irlcdx« 
and  my  ito<iDiuntniicc  n'ith  the  iiatuml  ecii'iicor  U  too  limited 
b>  I  entitle  tlio  riowi  whi«h  1  in/iy  bivo  fontivd  to  Any  rupuot ; 
I  pPip'.inc  t(i  ilmw  attcntiun  <'n1y  Ui  ionic  gcncnU  coiuidemttous, 
mill  to  jM>tiit  iiut  to  wliitt  fxteiiE  thay  pnicti(»lly  iiitrit-itt  tlii; 
nienilran  uf  Lhia  itQctioii. 

In  a  Itwturo  delivcjvd  itt  tho  Royivl  biittitutioii  last  May. 
I'rof.  ftlciidflleolf  Attoni]i'lmI  t-o  ■linw  that  Ihcrc  cxiat-od  an 
niialu>^'  between  the  c-^nxtitution  of  the  sLollar  uiiivoi-w;  and 
that  III  uiattor  na  wu  know  it  on  Uic  suKncv  of  thi;  unrlli,  and 
timt  fnmi  Lhc^  inotionH  iif  Ihu  timviiiily  hrdii^u  ilimii  to  thu 
ininiit^'Bl  InttMniloiiiiv  niovi^iiiuntH  in  chiiink^iil  mactious  tht-  third 
Inw  of  Nuwt<iii  hultl  i;ood,  and  LhiiL  thu  Hpiiliciitiun  of  l.lml  law 
atforilod  »  ineaQs  of  eipUinin);  thoao  cUouitcul  subslitutii'iia  mid 
ln>nK-[ianui  wliich  ore  v>  chamctcrmtic,  copodally  of  ntKanic 
chum  in  try. 

RxaiiiinMl  (roni  »  Buthuent  diataucv,  the  plauetttry  iiyatuiH 
WDiiId  appear  as  a  ouncrete  whole,  endowed  with  iiiriaible 
iiiti-rnitl  niiitions,  tmvoUing  to  a  diitant  goaL  Taken  in  detail, 
vnch  meiabor  of  the  system  may  bo  involved  in  inovomi>nts 
GNniiectod  with  itanntvllitm,  luid  rt^tin  cAch  pKnct  And  mt«Uitii 
ia  inntiiiot  with  motioiiK  whith,  l.hitrc  in  ^miil  reason  to  httliovOi 
i:xt«ii(l  t€i  the  ultimnttf  atoms,  anil  may  vvun  exist,  aa  Sir  W. 
ThonuH>n  liaa  suf^Mltid,  in  tlio  atoiiis  thcinaulvea.  The  total 
result  in  «r>nii>lat«  eijuilibriuiii,  and,  in  many  ctuos,  u  soeniinfi 
abiiencti  uf  nil  motion,  whidi  is  in  rcAlity  the  cunsoiiuunco  of 
dynamic  u>|u!lil)rinni,  nn<l  not  the  ntiHWu  »f  inini<>mlity  or 
ini'rt.iienii. 

The  moveinfiitaof  Urn  niciiilient  of  the  ntulhr  iinivvTse  are, 
many  of  thorn,  viniblu  to  th(-  eye,  and  their  cxisterieu  needs  no 
dL'monstmlion  ;  hut  the  ext«iisi>>]i  uf  the  ),'enornlijuiti'>n  juat 
montionod  to  aubatancus  lying.  t>>  atl  ni>]iuiintncus,  inert  on  tho 
yiirth'*  mtrtace  in  notihiapiKtrent.  In  the  wum  uf  kiwiw,  iiirluud, 
it  is  ahiiiiU  aclf-eviilent  tnat  they  nru  eoinponcMl  of  pnrl-ielon  no 
miinir*)  as  to  be  infiaibli;,  in  a  condition  of  groiil  individual 
fruudoni.  The  mpid  pcnotrHtiirn  of  ixi'iiirs  to  great  itiKtnnct^ 
tho  I'Liwiy  i*l)niirpl.ioii  of  vajunir  and  of  other  ^^i»,  iiiid  thy 
phenomena  conn ei:t<;i I  with  iliftnni'iTi,  emnprviwioii,  iiml  i>x|muI' 
lion  ni!oni  to  detnoiiHtmle  IIiih.  lino  uas  will  ni|)idly  pi-nciml.t; 
aniil.hor  :ind  bk-ml  cveidy  with  it,  even  if  Ihu  njH-cilic  j;nivilii-B 
hu  vtTy  dilTorent.  The  (mrtieles  of  jpuws  it\x<,  i>a  comtHiiud 
with  their  '>wn  diamvtun',  nonaritteil  widely  fr»iii  each  othei'  : 
l.heru  is  plnity  of  nH>iii  for  lulditional  |inrliclvn  ;  hence  any  ^m 
which  wiitild,  by  lirtiie  of  ita  iiiolvi^iiliu  iiiotiitn,  nnoji  difTuso 
ilaelf  luiifonnly  lhrMLi-;h  a  vaenuin  will  aino  dtflim:  iiodf  thiiiii^h 
i>Mu  or  more  other  j^mcs,  and  'incu  so  dill'iintH].  it  will  never 
NoiMtiitte  Hgniii.  AiintAhlu  esamiiht  '4  this  is  the  iKriiinnuuco 
of  the  cons  lit  111  ion  of  the  »tiiioaplKtrv,  whicli  is  a  mere  uiivturo 
of  guBiw,  The  oxym.-n  and  the  iiitroj^en,  jm  ddtrrmined  hy  tho 
uxaminiit.il 111  of  tutnifiles  cullu^ted  all  over  tliu  wurhl,  iiiaiiil,'iiii 
Nennihly  the  wnio  relative  |)n>pi>rtii>ns,  .^id  even  the  oailHiniu 
utid,  thuii;;h  liable  Ui  ali-{ht  Iticai  aecunitilationii,  presenen.  on 
tlie  whide,  a  cunstant  ratio,  mihI  yiH  the  dviniitjos  of  these  ^iises 
ilillor  very  greatly, 

Ltiiuids,  thouijcii  til  a  mnch  leas  de^^ree  Uian  Katrni,  arc  alrw> 
eiim|Misei)  of  iiarticli-n  M.-]>Aml4>I  Vi  ;t  winsidewhm  relalivi-  din- 
Liuiuc  frum  eweh  other,  aitd  i:xt]Mble  uf  unliinil'Ci]  n«iti*<ii  when; 
no  upponng  force,  such  as  gravity,  intorferen  :  for  uniler  such 
eireuinstancoK  their  viici^  of  mution  in  nut  nnllicieitt  tu  orer- 
«om«  the  downward  nttiwlion  nf  the  earth  ;  hence  they  aivcori- 
sttAittod  ti)  nuuntaiR  a  level  aurfnen. 

The  (looluaioii  of  gasw  without  seiisiblu  coni|iitnitivc  iiicruaao 
i>C    vokimo  shuws   tJiMl    llle    euuiimneiil  iskriioles   arr    widclf 


aeparated.  Water,  for  eimraple,  at  tho  fruntinjj  [mint  oeclud 
abiviT  (ino  and  thivo-<|iinrti>r  tinuvi  its  >iwii  volume  uf  carboni 
oxidi!,  und  about  4S0  iimeM  its  vohiiDeuf  hydniehlorioiteid,  with 
an  incTCAJifiAf  volume,  iii  tho  latter  cat©,  of  oi.ly  une-third.  and 
■ulphuric  acid  sbttorba  oi  much  aa  60O  times  its  bulk  of  nwthylio 
ethor.  Tlie  quantity  of  gas  oochuled  incrvRsos  iliroetly  as  tbp 
preuure,  whieii  secmB  to  indicate  thai  tliv  jianioluii  of  thv 
ODcliided  gM  are  m  fnw  is  thvir  iiiavonienta  aiuong  ihu 
pnttioles  of  tho  liquid  as  they  vouU  be  in  an  othenriie  naply 
containing  vcuscl. 

Liijuida,  tlierufore,  are  |v>iiimi  bodies  whoaa  conatituent  por- 
cides  liitve  );roat  froodnm  of  motirm.  It  is  no  wonder,  oonaoJ 
quontjy,  that  twv>  diuimiUr  liquids,  placed  in  conia«t  with  each' 
other,  ahontd  interpundtrato  oTie  another  completely,  if  tinif> 
enouuh  be  alhrwecl  ;  and  this  timo,  as  might  b<i  oxpoot«d,  ia 
conndembly  groater  than  tliAt  lo'inired  for  tho  blending  of 
gaaua,  becHUM  of  the  vastly  gtwitvr  mobility  of  the  partJole*  of 
the  latter.  The  diflTusion  nf  liiuids  tako*  place  not  only  when 
thoy  arc  in  actual  ci-int*et,  but  even  whon  they  are  sepiint«<l  by 
)>artit}i>na  of  a  porous  nature,  such  ns  plaster  of  Paris,  uncUsoid 
oarthi^nwaro,  vi-;[i<t»bk*  or  animal  meiiibmnes,  and  eoHoidal 
suhslaiicos,  all  of  which  may  lio  {lerfoctty  watertight  in  th« 
ordinary  sense  of  the  t«n»,   but  yet  ij-iwerle**  to  prevent  th« 

CrIidoR  of  liquids  making  their  way  tnrough  nniultAHCOiwIy  iti 
Ih  directions. 

Tho  i-ate  of  ditTusiun  inctcaaes  with  the  temperaturo,  but  an 
iiicteast)  »f  lemp«niture,  we  know,  u  synoiiymoua  with  incroaseit 
inoleeuliir  motion  ui  the  body,  and  witli  increased  activity  of 
tltis  kijid  we  would  haIuriUv  look  for  intfi-c  mpid  iDt«rchBnu<* 
of  the  moving  atanis.  Such  plieuonioua  are  only  oonomTOOlu 
on  the  suppositi','!!  that  iR'tive  niolecidnr  motion  is  going  ntl  in 
an  apparently  still  aud  inert  iiiiuhi. 

\Vliuii  WH  Gunie  to  solid  Bubstancu  tho  vune  |;^«aMnwiui 
appciu'. 

The  volumes  of  solids  do  not  differ  greatly  from  tits  rolumM 
of  the  ti'iuids  fr-.'ui  which  they  are  congealed,  and  tho  solid 
vidiimee  an  genonlly  );rc«ter.  The  volume  of  ico.  fer  example, 
is  one-tsntli  mntor  than  Unit  of  the  water  Crum  which  it 
sujNu^tvB.  SiHid  cast  iron  just  tloats  on  liouid  iron,  and  most 
mutaU  lichave  in  the  aame  way,  consoipienlly,  if  till!  liiiuids  be 
]iori>ua,  the  solids  funned  rniui  them  must  he  s(>  also  ;  hcaoo.  >■ 
might  be  oxi>iic4od,  solids  nlmi  occlude  gases  in  a  ratttufcnlile 
laanncr.  Plntiniini  will  take  tip  Kvo  anci  a  half  timoa  Ha  own 
volume  !•!  hydrogen,  ptlkdiuiii  iietirly  700  timoai  eopper  60  pwi 
cunt.,  gidd  20  pur  eent.,  silvi^r  21  per  cent.  <jf  hydro^n  and  75 
iiorcent.  uf  axyffuii,  iruii  fronj  eight  ti^i  twelvo  and  a  half  times 
its  volume  of  a  gaseous  mixture,  chiefly  composed  of  cartmnic 
oxide. 

Hoi  only  are  gotos  oooladed,  but  thoy  are  also  transpired 
under  favourable  conditions  of  temperature  and  prpssurc,  and 
ovon  liriuids  can  make  their  way  thningh.  Red-hot  iron  tubes 
will  [leniiit  the  inasngir  <if  pLse-n  through  their  sulnlanco  with 
(freat  rendinean.  Mr.  (Etiodmiui  -itnted,  during  a  recent  diacus- 
aion  nt  tho  Institution  of  Civil  Kn>tiiieeiTi.  that  petroleum  i 

bhriiugh  a  rod^hot  bi>iler*pliit«  half  an  inch  thick,  and  it  ta ' 

known  that  mercury  will  penetrate  tin  anil  other  motAls  witli 
grisiL  riiiiidity,  omiiph-lely  alluring  their  structure,  their  piw- 
[wrtien,  nnd  ii\en  thuii' eliennVnl  conipnitions. 

The  Ln'tUi^ncK  of  the   mobility  of  the  aUims  or  molocnleB 
n>lid  hrultcit  is   <ivurwholitiiii({,     <SiibHl.)incc«    when    redooed 

Iiowdcr  may,  oven  at  ordinatv  tempernturas,  he  restntod  t4>  ^fi 
ionio;:t:ne>iua  solid  condilinn  liy  i>ro«suro  only.  Thus,  Pm(.  W. 
Hprin;£,  wmie  10  yeargago,  ])nidiicLt1  from  the  puwdcred nitralM 
of  piiUisaium  anil  Mudiiini,  inidiT  a  preaxiire  of  13  tons  to  tho 
sipuiruiiich,  hoinogonooiis  tnmniiHrent  uinwieaof  nli>;ht1y  greater 
spocitie  gravity  than  thu  ovi'titial  orystflls,  hut  not  otherwise  to_ 
ho  distinguishetl  fniin  llieiu.  Moi-u  tliou  (hut,  fruni  a  ml 
i>r<:up|ier  filini^  and  nidphur  he  produced,  under  a  pr 
of  5^  loiiN  p(?r  »|itiiro  inch,  [itirfectly  lioniiigcriooin 
nulpliide,  Cn^.H,  the  ittoms  of  t.lie  two  uluTiieiila,  haviug  ImmD^ 
linmglit,  hy  pcuMure,  intr)  so  intimate  a  relaliikii  U<  each  nUiflr. 
ihat  they  were  able  to  arninge  themaelvi^  into  mnlectile*  of 
-lotinjle-  proportion  ;  and.  still  nmrt'  remarkable,  tlie  carefully* 
ilineil  imwders  of  pitjiali,  »alt|ietre,  and  nccttite  o(  bimU  were,  by 
lireamn-c,  uiuwd  to  exclmnge  their  inetjillic  Imsus  aiitl  form 
nitiMl.!;  of  .wHla  and  acetat^c  of  jKiIash, 

The  same  iituveincnta  .-uid  i!linni;eH  have  taken  place,  and  USj 
still  going  i.iii,  in  nature's  lahoratiiry.  I>nring  tho  cuiuitlc 
oKcs  with  which  tfeohigy  den|i>,  inid  under  tho  ononnous  pr 
siiren  of  suiH.iriiieiinihi'.iit  n)»nne.s.  stratilied  sudimontar}'  rucla] 
liuuime  cryilaliNi^d  ninl  lununiii  the  npiiuarvucu  of  locks 
i)-m>iiu»  origin,  mnl  imt  only  no,  lail  nicks  of  nhatcTer  oiigiii, 
enishud  and  gnaind  to  pieces  by  in-esiHtible  and  aet)liigical  dis- 
turhanoeK,  rociiiistriic't  thcnisolves  into  new  forms  by  virtue 
thi-.  fitill  inoiv  irrcsi.itihle  and  c^mstont  action  of  niotecnlarfur 
niid  mo>  nmeiila.  TInw!  who  hail  the  privilege  "f  henring  I*rof^ 
A.  Ileikie's  hrilliant.  lectnrt'  at  iJie  Tti>yal  Inalitiition  last  sessio 
will  rem  cm  bur  the  slrikiug  series  of  uiicroicopii;  Mide*  whieh  ba 
exhihiled.  aud  by  the  ^tiil  of  which  he  illiintnit^d  III*  cIuniKea  of 
structuro  to  which  I  havo  ulluded. 

.\t  high  l<ni|ioratures  the  same  etrecls  are  more  aosily  prif- 
dueed  on  accoiiut  of  the  greater  oiicrgy  uf  luotiou  of  the  atJ^ins 
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ui'  mol«culeR.  [ii  the.  pniouiw  of  tho  mnnultieture  of  steel  Yiy 
ot>  tientatioii,  ur  m  caM-tNinlemnf^,  llio  niuro  c<i»tfu.-t  of  inxi 
with  solid  Bubatiuice!!  rich  ill  uirh^i  ia  nutViuiuriL  to  niintiit  Uto 
lultvr  t<>  work  it«  way  int4^j  tho  henri  of  tUo  funiiur,  whilu  In  the 
fiiniifttjrin  iifTnallenblocMt  iron  the  carbon  makea  iu  way  out 
>tf  Ihe  ciuitiiiigH  wit)i  iviual  facility,  il  is  a  complete  caso  of  dilfii- 
•tion  of  aolW  Ruhxtaiiw*  fhrnuKh  i-Bcti  nlhpr,  iiwt  on  neconnt  of 
ilie  inferior  nnd  rmtrictod  inotitlity  »f  tho  pnrticliia  Kt  onliiiiiiy 
tenipentaroa  a  higher  decree  of  htnt  nnil  Inngor  timo  nro 
iii'cded  than  with  liriuids  or  g^naes. 

AgHin,  whon,  by  tho  agency  of  heat,  niolecuUr  moticn  i»  r-iiiiixl 
■  '■  II  [litch  At  which  incipient  lluidity  is  ■■bciiincd,  thi^  iiurtiuW 
<if  twii  |)i«!v«  brought,  iiit^)  c.rnlact  will  intorjicneii-At*  <.r  .UtfuBe 
int'>  uuh  nthnr,  Iho  two  |)i«>u«a  will  uint«  int^i  n  homdcoiicuiia 
whole,  nnil  wi^  can  thus  gi'n*jti  the  full  DKuiiiti^  »f  the 
iijierAtion  known  lui  "woldino."  By  th(!iirdinAiy«(>«rB»  inotliotU 
but  few  aubatancoa  uiut«  in  Uiia  way,  bruniMu  tin;  iMtiiri>  i>f  tho 
(tmr»tioii  proventa,  iir  at  any  nit*)  hmdtrt,  tliu  ■clunl  cmtact  nf 
tlitf  two  Hiibatanoe*  1  but  when  molecular  motion  i>  i'X«il«il  t*. 
lIia  |iri)p«r  dogreo  by  t\  current  of  eluctricity,  the  fncus  to  bo 
jxinetl  am  bobroaglit  iiit^^ai^tiiJilcriiitnct,  theprcHeiiiseof  furei^ti 
BllhalAncca  cau  bo  oxchidotl,  and  ntnny  tnetala  not  htlhtfrto 
oonaidei'ed  wMdablv,  auuh  mt  tool  st«o)i  uvppor,  and 
aliinnnium,  are  roudUy  wcldod,  na  iniuiy  of  ua  wilnuiKod 
'it  Iho  liauda  i.f  Pii'f.  Ayrton  in  tlic  liijjfhly  tnslru^-livo 
li'otnrp  (.11  electricity  iloUverotl    Inal    yenr  it    .jur    uioc-tiiix  »t 

ihali. 

Agrkiii,  ■  mere  aupertii-itJ  union  of  <liiruroiit  nictftls 
takea  \i\iiAt:  readily  under  the  influvncc  of  high  teuipeiTLtitro  and 
modenilu  prvnnuri;,  ns  wo  bcu  in  tho  operationa  uf  tinning, 
»'>liieri»K,  "ncl  bnmiiiji.  The  nutfnoca  vf  the  Dictala  uiuat  be 
ninde  IB  ck'ttii  as  gjowiblv  ;  Ihu  aiil4cr,  whiuh  uiolta  nt  a  lower 
tomponluro  tluui  Uic  metal  tube  Hulduivd  nr  bro/vd,  ianjiplicil, 
and  (it  >  c->>in|iai7itivuly  iii'<den«tv  tuiuiMji-nture  and  uiidui'  virry 
slight  prcaaurc  the  particles  iutui'[Ht]ictntte  each  other  ;  Lliu  two 
tnelali  unite  nnd  lonii  nii  alli^y,  hy  the  intorvoution  of  which 
the  twu  surfocoB  are  ioiiiod.  Tliia  cllbct  is  very  woll  illuati-Hlod 
hy  tliu  Dotiuti  vthicEi  Uikvn  ]>hiL'u  nt  the  aurfnco  of  cuiilHct 
M  two  diaaiiuiliir  li'iuids.  If  biiiiL-,  fvr  cxiuujilu,  bu  plitced 
in  Ulo  luwur  [uirt  of  ii  -{laan  tube,  imil  ordinary  watur, 
coloured  ill  iM»mo  w»y,  be  eaiifuily  (n>urud  on  the  tup,  a  nhnri) 
plane  of  d  cum  real  ion  will  niipear,  but  in  a  Hhurt  litiio  Uie  pliinu 
I'f  Mparaticin  will  beciruie  biurrcil,  and  will  ultitnatcly  difiappenr. 
«  looiu  blending  of  tho  two  watcn  will  tukt-  place,  and  will  thus 
pnMnt  a  cAoo  of  fluid  welding- 
It  Bsema  pUiiii  thervforu,  (TiaL  appitrtiiitly  iiiort  tsolid  iiiniweii 
aro  alao  built  up  of  innvini:  [nrticltw  in  dynamic  wiuilihriiini,  for 
withi'ut  Buch  an  aanunipi.ioii  it  wouli)  be  hnnl  to  taplniii  ihi- 
phenomena  to  whidi  I  1 1.1  vc  alluded.  But  in  addition  to  thin 
evidence,  we  can  ndduoe  the  etl'ecta  of  otht-r  fomis  of  enerity, 
W'liiah  WG  rDoognise  uiidor  the  nauuin  i^f  radiant  hot,  ti"lit. 
and  elcctridty.  These  we  know  t'l  hp  formii  of  uiolinn  wliii:h 
can  be  (.'oniinu nitntol  nnd  conreileil  fiMin  one  In  the  otlu^, 
from  Lite  iniiaibhi  Ui  tliu  viatliJe.  TIic  luovoniuiit  wlnuh  wi- 
term  nHtiniil  heal,  Hctiii({  thruugh  tho  iiwtru mentality  i-f  thi; 
lumiiiif oralis  ether  which  is  believed,  on  the  atn<iL;;eet  ^ci-finiidH, 
le  purvado  all  nixice  mv\  nil  nintber,  in  <;<  mi  pet  fill  Uj  ati^ 
niunt  thiMpiniitiiy  of  niovuineiit  in  the  jcirlidkn  I'f  nubiiUnei-^, 
and  uoiiHndly  tn  i-annci  an  (.Jilarxement  of  Volume  :  and  con- 
rersely,  when  the  pnrtiiliw,  by  oniiUit  or  radintiou,  (xirL  with 
their  lioiit.  eilhiT  U'  aiiri-oundinK  objocta  or  to  *i»ice.  the  i|uai»- 
litf  uf  [uiilioti  is  reduced,  thu  body  contracts,  mid  thin  conli'aC' 
tiun  guen  on  down  t'l  l«nii>emtiirL-!i  far  below  thoae  at  whieh  wc 
liaro  to  woH(  in  pnwtiic.  nnd,  consLi |uently,  ut  all  oi-diiiiiry 
tunijHjral.il res  there  iiiiuit  ho  ab»ii*Uiit  rwm\  fiir  Uiok'ciiUr 
motion. 

Agniii,  laivr^y  in  thi!  fonii  of  li;{lit  o]>emt4!n  ehiiii;;iu  in  llie 
Kurface  of  IhhIiuh,  canMii^;  colouiit  to  fnde,  nnd  giving   to  phulo- 

S«phy  the  niJii'Velloiia  [fower  whieh  it  p»Nscfwe»  :  ileeoiiiiKuiing 
in  carbonic  acid  of  thu  at^noBpht^re  in  I  lie  ehlorophyl  of  j^eii 
leaves,  »tul  detenninin^  iheiimMil  uonibiiiationii,  mich  aa  thlorine 
tvilh  hydrrinien  to  form  liydnK^hloric  iiclil,  or  ciirlionteo;iiiU'  with 
chloi'iiii!  to  form  cliloriMStrliiiiiic  acid.  Il-  ia  iuconuuivablu  Ihal 
tiiuao  ulTecln  amhl  Ut  jinHhieed  unleaa  tho  undulntionn  uf  lit[ht 
were  eonipet^ut  to  inodify  llie  niolecHlar  iiiutii4iN  Hli-oady  «Jiiat> 
iii^  in  the  (tolid.  li'juiil.  and  ;f.u«oiit  bo<liea  alk-ctoit. 

Eleetrieily  uxoria  »  ".iiuilur  intluence.  <iiLininil<d  by  ihv 
nmlcculrtt  luoveniont"  cjnodl  l>y  ibeniic-Hl  lu-livily.  wlii?thi'r 
diruutly.  lu  in  thi'  pi'iiiini-3'  bnltery.  or  indmvtly,  aa 
in  tliv  dynM.nio,  it  ia  coiniwtent  to  ineitnae  Ibu  iiiolocti- 
lar  iiioV(Miii»nl«  in  hodiiw  hu  aa  In  pi'ihIik'u  Iho  ell'outa  id 
lietil  diieetly  iippliMl  :  it  la  captiblt)  of  nettiit;;  up  leotioiiB  of 
Huch  iulenaity  hb  t^i  produce  chemical  chnii^en  and  deconiponi- 
tioiu,  to  say  iiotliin;;  of  the  wlmle  atirii™  of  iihniKniiniin  roii- 
itwted  with  nuoiiL'tiMM,  with  iiwhietion.  or  tha  atrtion  tlinii:;(h 
8puc«  and  thn>Lj({h  non-iiiiidiielinK  hinbea.  whit-b.  iia  in  the  citaa 
Oi  nulianl  beat  and  IikIiI.  aecuia  to  imply  the  tuiateiice  of  an 
intamlointc  ullier.  O invcrsi^ty.  chatufea  of  nioleciiUr  ei|iii1i- 
bi'iuni,  brou-fht  about  b^  the  action  of  txtentitl  foi-tjoa,  pnoluee 
eorrBapcwidin''  chnn^-c*  111  eloi^lrical  einionia  .  uitncw  !,li«  efTecta 
of  hMit,  fnj-  cv;iinpli'.  on  i-onduet.ivity  uu'l  lh«'  woiidronx  reiela- 
(t^ns  of  nivluuiihu  eliaiiua  ••bunivd  by  thtf  aid  ••(  Pivif.  Ilu^hi^'a  ' 


induction  bnlancn.  Tito  Iwhaviour  of  expIoaiTM  iUmtralu  alao, 
and  in  a  atrikinij  maiinur,  lliu  dTia-ta  of  disturbing  molecular 
Mjuilibriuin.  An  eKidoaive  ia  n  aubalJinco  which  containi  in 
itaelf,  in  u  aolid  or  rufiiid  fomi,  all  thfi  cloinonta  noceaaary  to 
produce  a  chemifal  change  by  wfiich  it  ia  conir«>rt«d  into  th# 
piueoua  stale.  The  application  of  heat,  of  preaatlJW,  or  of 
impact,  cauHM,  aa  in  Prof.  Spring's  experimenu,  ehcraioAl  union 
to  take  iilacf,  Hrnt  nt  the  spnt  wher«  the  equilibrium  ia  dia- 
t»rb»d  by  th«  applicatioii  i^f  extemni  foK^e,  find  aflerw*rd«  » ith 
great  rapidity,  Ihrouohont  the  mnaa,  the  ditrturbancc  bpiiitj 
propngatod  otthcr  by  tho  nil-  aiirrounding  tho  particJea  ur  by 
tho  luminif«rou»  ether,  with  iJl  the  ntpidity  of  light ;  the 
ohomiool  reaction  i*  aeoelorated  by  tho  piiwauro  whidi  may  nriiM-, 
fur  cxainplo,  if  tho  expliwivo  h«  i^r.ntined  in  tlio  chamber  "fn 
gun,  or  in  the  btire-hofe  of  a  bhiat,  lli^U  uxphmviw,  an  they  nn- 
termed,  are  cr.nTpar«tirely  inwrt  t»  ordmnry  iijnitac.n ;  but  when 
the  iiioliwuUr  <ii|uilihriuiii  ia  auddenly  dianrraiiKed  throughout 
tlio  ninaa  by  tho  detonation  of  n  iK'rviewioii  fuau,  combkitation 
Ukea  place  inalAnlly  througjhont,  (in.l  violent  explosion  foUowi. 
Ill  a  aniiilar  iiiiHint-r  •"ine  ^aaeH,  such  ita  aeotylcnc,  cyuK^oii, 
and  •ithei'H,  can  he  ducontpoaed  by  detonation  and  roducoil  I'l 
their  aolid  •.'i>ii»lituenla.  Prof,  Tliiir|>e  baa  devised  a  very  benlt' 
titui  lectiir«  experinient,  in  whidi  cjn-b<-n  diaulidiidu  ia  cnusMl  U> 
toM  MUiidcr  into  carbon  and  aulphur  by  the  tU-touatinn  of  fnlnii- 
tuite  of  mercury  fired  l)y  nn  electric  ii>ark.  In  tlieao  caai-n  a 
reverte  nctioii  l«l<eB  pUcc,  but  Jlluatmloa  c<(unlly  well  the  e»li- 
vuraion  of  uuv  foiin  of  eiiur^^y  iiilo  ulhem,  and  the  c>>iine- 
•  pient  diaturbnnce  of  nuJeculnr  e(|uilibi-iuui  in  the  »uh»t)nii-i-a 
atfected.  It  aeoms  to  in u  clear.  I liuicforu-  Hint  the  time  lias ci'iitv 
wlicutlie  cuuceplion  of  dyiinniiu  e<[uilil>nuin  in  the  ultiniiiie 
portick-a  of  luntter  in  nil  iU  lonii«  iiiu«t  lake  the  place  of  tho 
struclund  ayatoui  of  inert  jiurtiuloa.  I  cimnot  conceive  how  Ihe 
I>henouicnii  which  I  lutre  eiiumui'»tL*<l  f»t\  bo  eiplaincd  on  the 
mi|>)"'t>il)oii  tinil  matter  lb  biiill  upof  niotioiilvan  partivlea-  how, 
for  eifimpld,  a  alnck  of  rod  itnd  vollow  bricka  c»uM  ever  chan^ju 
the  onlcr  of  arrBii){enicut  without  being  i.>iin|ilel«]y  [lulleil 
anuhder  and  built  uj>A)£nin,  in  which  auiv  an  inlvrmodiat*-  ntiilc 
of  ch'ca  W'uld  eAint ;  hnl  I  con  i^atily  com])reliend  Koir 
n  duiuc  i^niwd  of  people  may  ap)>ei«i'  n»  i\  conipact  niaaa, 
Htivantiui;,  it  may  bo,  iu  a  delinilc  direotion,  and  yut 
1i<L)iiv  L'uch  iiicnibui'  of  tlml  iiuvui  ia  eiiilowvd  with  limited 
motion,  by  virtue  of  whicli  ho  mny  puah  hia  way  tlii-iiitj;h  willi- 
i>ut  diaturnin''  the  geiicml  aniieaniiieu  ;  how  the  junetioiiuf  two 
cii>w<Ib  Would  [onii  one  wliolc,  thoii){h,  perchance,  altvrul  in 
chaiftcltir,  mill  how  oven  Prof.  Spring'n  e^|)eriincnt«  luuy  lie 
explainetl  by  Lliu  nupinjaiLimi  l.hnt  byntnndcra  on  llie  etlge  of  11 
crowil  Mould  \>v  forced,  hv  eAtenml  pn-HSure,  to  form  |mrt  uf  it 
and  {jarLnke  of  ila  ^eni.'ral  muvemonta. 

It  i&  n  au^enttid  fact  that  the  prwlnet  uf  the  iituntic  welithtof 
cortuin  gr"U]>a  of  substancun  and  llitiir  apeeific  bents  ia  a  eon* 
Klaiit  <(iiniitily  which,  for  the  ^renter  iiuuibev  of  the  elouienta, 
iloeA  not  dilTer  much  fnini  b'S.  Thia  imjilieti  that  tlie  i.|UBtitity 
of  heat  iieciHuuiry  t>o  miao  tho  tdiupemtuiM  of  Ihe  ntomn  nf  aiiy 
one  of  clu^  ;.;nin|M  In  any  {^von  e^ti-nt  ia  the  aame  ;  heiitiu  thcM 
atoinn  will  bo  oiidowud  with  the  same  aninunt  of  enor;^'  at  any 
(jivi'U  teiniiernturr.  nnd  thcrcfuru  would  Iw  eoinuutoiit  to 
ropliici:  vjieli  other  without  diatiirbini,-  the  j:oneral  d)'iianiie 
i,«|uilibriinii. 

Whoii  it  ia  cotieodoil  lliat  tn<docuhu-  action  iwrvnilon  matter  in 
all  ita  forma,  luid  that  tlio  solid  pnaaea.  often  iitaeiiaibly,  tiiUt 
the  tluid.  or  even  Jiieet  into  the  gnaooiu,  it  fotlowa.  almoat  of 
imeeaeity,  that  there  unint  1>c  a  l7i>nUirUi>d,  the  luuita  uf  nliich 
are  •letcniiiiiol  by  tt-niiK-ratuiv  nnd  pre-vinix-.  In  wtiicb  Bub- 
Htniii-i,n  ai'u  eonNtant.1y  chaii;;iu;;  from  one  al,-ile  Co  aiiottier.  Tliia 
i»  obaei'vahle  in  fii»ioii,  hut  (onnioiv  inarlicil  duKrt'f  in  urajNira- 
Li"ii,  ivhore  the  imrticlea  >trv  being  ineeiwnnllv  launched  intn 
npacc  aa  giM  and  return  an  connlanlly  U>  the  liijuid  atatv. 
!k-uri  St.  Clairxi  Peville  haa  inv(fili;,iited  t-IniiUr  pbeiiomoiui 
in  chemivnl  nuurlionn  ;  he  baa  found  thai  nt  ri'itAiii  tciiiln^mturt'H 
and  preaanren  HuhHlninv.n  fnll  lumnder  iind  toanbine  nntch  in  the 
way  111  which  evniMiintion  takca  iiIilcc,  iind  hna  uivMi  Uiu  name 
of  "  dias'ifuitioii '  to  thia  pi->>)torly  of  m^ttlvr,  Pnjf.  MonilelGefr 
and  i>thi.'i>  have  i'\liindc<l  the  gi'kuil  Frcneh  c-beiniet'n  obeci'vn- 
lioiia.  and  have  foruiulatcil  the;{enural  law  that  auhntmiui-s  arc 
caiMblc  of  diiQor.intioii  nt  all  liini|ieiutiirea,  not  only  in  tho  oue  - 
of  ehemieHl  nniona,  but  alui  in  that  of  aiiluliona. 

[f  ateel  )h!  h>oked  iijii>n  aa  a  nolution  of  earbon  and  iron,  tlien 
the  hartleiiing  of  atoin  is  eTpliiined  by  the  theory  tliat  dlModa- 
tion  haa  taken  iiUcc  at  llio  leinpemlnre  al  which  it  Js  stiddunlv 
(.-<M>|t^d,  the  aud<1en  cooliM};  lixin;;  thiMuokt^idar  motion  at  xucli 
.VII  amplitude  or  phaao  thai'  it  i^ivna  a  t^litmieUmnl-ie  atnitrtnrx'. 
itne  of  the  pnipeiuiiii  of  which  in  L-Airenic  liardiiMO,  In  tiMii- 
|>unn;U,  the  ;;[i»du'd  omiiniiintcation  of  hcnt  caUMM  diaaociatluii 
ana  in  t'l  take  plnco,  tho  molecular  Pi|uil)brinm  ia  moditied  hry 
tho  iiicreascK)  ciiei'}:y  imp«rtod  to  llie  particlca,  anil  whcu  sud- 
donly  oHik'iI  rLt  nny  point  iheii«  rrmaina  nto*hi  a  diattnct  auh- 
•l:<iiee.  com|i<iaed  i>f  in-ii  and  LMrlnm,  partly  in  rariima  dcvreei 
of  w>lniion  and  iMi'tly  lr\!>',aiidaii'itn  poMeaaiiij[a[iecialinoaiian[- 
eal  >|ufditie:%.  Tliat  uleel.  and  iiroUihly  ullior  tUaya,  differ  in 
Ihe  nntuiv  of  their  Louiji-nition  nudirdnig  to  the  way  in  which 
Ihoy  ai-e  worked,  buth  wiih  iwa|i««-l  to  heat  and  mechanical  pn-a- 
uire.  haa  bvvn  nlMuidunfly  pi>iVLil  In  many  enuiiont  metalhir- 


258        THE  ELECTRICAL  ENGINEER,  SEPTEMBER  27,  1889. 


gista,  iui<X  wraciHlly  bjr  ^it  Fn^ili^cict  Abi<l,  ii>  thu  uxLitiuloil 
nMi»Teh«H  wAioh  he  Km  rvconlly  ci»i*nuil  out  cti  iho  luirLloniii^ 
of  >te«),  for  thu  Iiistitutioik  of  ^IwIdvuIcaI  Bii(^iivi-i«,  i^ml  it 
W'^uiU  oppHittr  M  a  twtural  nt^iiwioe  th*t  tlio  [)ro|>crti<i»  of  ateo) 
w<'til<l  ho  gnttily  a(fc<ct«(l  by  tho  nimmer  in  whicli  it*  tempera - 
tun:  w&s  ch&ngw],  as  wo  ind««4l  find  tliAt  it  Is  when  lhe«e 
■.-liiiTiKett  are  produced  1>jr  baths  of  inell«d  motols,  by  oil,  or  by 
WAtvr  «l  dtfTeront  timpani d res,  Tli*  giction  which  tAku*  pU«« 
UMf  bo  iUustr»t*d  by  what  would  Jiappon  auppuaing  thut  n  cin- 
plit»tod  ilnaov.  Bucb  «•  tllv  Unninf.  want  *ud>lt-iily  ■tvppcd  in 
viiriniM  ptuuM  uf  th«  figiirva,  The  G"inp<mi.-iit  pni-ta  tvvuld 
nlwitya  ren&ili  tb«  Mtiuc,  but  thv  rL-Wivo  dulributiou  <>f  ihv 
(mltatita  wouli]  vary  cviilimislly,  and  anulyats  ivuuld  »b<-w  tlmt 
nl  one  LitiiC!  oodt  Kencleiimii  vrtu  uan^^icinted  wttli  a  puHicuUr 
Indy ;  nL  another,  thnt  twi>  ladies  iivra  AtlAchod  ti>  n  Hiiigle 
}^iill<nnan,  while  n  nunibor  of  Kontlcnion  hnd  no  [wrtncra  iit 
nil ;  and  ^ot  again,  at  another,  thitt  iho  niovotnunu  whicli  wore 
miou  nwUliiicnr  hnvu  bvccinv  oiruulnr.  In  onoh  cnao  tlie  group* 
wiiuld  lumimp  »  txtully  iliNtinct.  iv|ipivkninue. 

In  i(ii|)iHirtt)f  thuac  riiivrft  it  nuvy  bi*  nLttcd  Hint,  nii  far  as  I 
know,  no  pure  elomeot  i*  cajMbblu  uf  Iwiiiif  hitnlvnod  or  toni- 
|M.-rud,  the  rcMtaon  Iwing  that  nv  ch(.-inical  chanife  oin  tflkc  place 
whun  tlivro  ti  only  iiuu  subatAUco.  Tho  effect  of  heat  or  prua- 
81IIV,  huHTcvor  Buddvnij'  iijtpliod,  priKliicua  nicivly  a  chan^o  of 
form  which  dutw  m-t  njun-nr  In  airry  with  it  wiy  curiMpojitlin-; 
allumlion  uf  iiiM;hauical  ]>n>pt:rl.iiv. 

It  may  hv.  uixcd,  howcriM-,  that  it  in  iiiilikdy  tliat  »Ui>y.i  <ir 
BolittiimH  I'ould  beafl'itctcd  iu  a  iiiniuier  an  tnnrleil  merely  l>y 
small  cliAitgoAst  coinparntively  low  t«m|ifruturcs  ;  but  I  ir<iul(l 
olmcivo  that  "  ercnt "  and  "  lllllo  '  nro  rolativo  tcrnu, 
nnd    WI1     liavc    nliiiiidnnl.    uvidoiicu    >>f    the    tminciiBe    cfTocta 

IiDNlut^ed  by  what  iviinid  he  mUrd  "little"  cnii»n».  Sir 
'i-o<] (Trick  llratiiwell,  in  hie  addmna  litst.  year,  ilrcw  Ktt«ati(iii 
tii  thi<  importance  of  thu  "  noxl  to  nuthinif."  It  in  tint  ai>  very 
luny  ago  tliat  anvonc  would  Have  bwn  cuiwidoioil  a  druiiiier  fnr 
propoondiiiK  a  tniKiry  thnt  the  [iicaencu  of  tliu  fnii;tiun  uf  a  por 
Mat.  uf  Cftrnon,  phuttphonm,  >n-  aulpluir  wi-uld  totally  alt«r  the 
dinnotar  nf  inm  ;  tlmt  ihv  mldition  <<(  one  f.W"-t.lniUB(»i idtli  pari 
iif  aliiniiiiitini  t<i  nxilt^n  inm  wmihl  make  I  lie  |>iuit.y  miuinnn  miid 
OM  water  ;  that  the  prMen^cc  uf  the  iiiniilluil  iuiinirity  in  oujijifr 
wniild  haTe  a  disaatiymft  fffeot  on  ita  i»jw«ni  uf  omduL-tiiig  «1it- 
tricity ;  %aA  that  the  addition  of  mie^-thouAJindtii  pan  of 
miUinoiiy  would  oi'nvcH  the  "  best  selected"  coiijier  into  llie 
Wffnil  o<i)ic«irali!u.  1  noeil  hanlly  alludv  tn  tfic  jji'oivt  tiart 
playiil  in  naturo  bj*  mioriAuopic  orjptniitniii,  and  huw  nuicli  »{ 
ihc  beauty  of  our  seus  and  riven  U  derived  fnmi  imbiiljiiiwM  »> 
miiiuto  that  nothing  but  the  electric  beuiii  of  Pitif.  T)iid«ll  li 
VHiwble  of  rcTwliiijf  their  prcience. 

There  is  one  mar«  cimtinstaiico  cuiincctcd  with  iny  subject  to 
which  1  iiiUHt  draw  yiiur  .ttti*nt.i<m,  ImcausB.  though  its  applica- 
tiuii  tu  the  mocliauical  pr<j]j(;rtii-]i  ff  :ui  ImtAncu*  ix  viiry  recent, 
it  proiniflcs  to  bo  of  ){ivAt  iiujxirlanci;.  1  alluile  li>  llic  iwriodii: 
law  of  Dr.  Mcudoloeff,  Atxiordiiin  tu  thai  Ltn,  the  tilBUieuta, 
urangud  iu  nnler  of  their  aloHiic  weiKhtt.  ukliibit  lui 
eridciit  iwrioiiieity  of  |>tupei'tie«.  and  aa  Prof.  Csmoltey 
luu  observed,  the  pruptirLit-s  of  lliu  uinipnuiuU  of  the  ule- 
ni«nts  ore  a  poriodie  funetion  of  Die  ntmnie  weiuhta  of  tht'ir 
cimstilucnt  otonicnt*.  Acting  on  these  views,  Pmf.  ItiibiTtn 
Austin  liM  recently  devoted  much  timv  and  InliuiU' tu  tvatin^ 
tliulr  euMtnuon  with  rt^eruucu  to  the  niocWiicol  proixirtli^  of 
iiivIjlU.  The  invi-ntiuatiuu  la  mirrunnded  1>y  e^traordiiiarj'  ililH- 
culties,  IwcAUse  one  of  the  i^wicntial  fi.'^atiirtin  of  the  uiii|iury  in 
tliai  the  metals  operated  uu  iliould  li<i  absolutvly  pnrn.  For 
iheiuioal  rcscarebea,  a  few  crainH  of  a  huImUulck  are  all  tlwt  im 
,ed,  iHul  the  rvjuisito  purity  can  l>u  ohtaiiiml  at  a  nioilerato 

it  uf  time  and  lalKinr  ;  but  when  -nechaniosl  pmiMrtten  have 
to  bu  deteniiiiiisil  omaidt'nihlc  niaaxea  are  needeii,  anil  the  funils 
nuceuuiry  for  ohtainink;  ihuHi'  aii-  Wyonil  IIkj^  rivich  •>{  nii>Ht 
private  iiidividuuls.  I  cannut  hiil|>  HUtjC'^i.tliiij^  IIjiiI.  wt^illhy 
insLitutioita,  aui-h  as  many  uf  thiut-  conoi^etml  with  oui  profeKniiin, 
ouuld  not  oniploy  their  rttsoiireea  im)re  wisely  than  in  giviuK  the 
ineans  <kf  fulluwiii;;  up  Ihe  rvsenrchos  which  Piuf.  Hotierla 
AuKliii  liHB  inau){<i ruled. 

In  view  of  tho  dillieully  of  obtitiiiinK  inoliil*  »f  sulUuiunt 
purity,  ho  sclceted  ^old  as  hiit  huHe,  Ixicaiuic'  that  nnitjil  i^iii  b<! 
mure  readily  brought  t-j  a  st«t«  of  purity  than  any  other,  and 
ianol  liable   l.o  oxidation.     In   .-i  (.iiuunuiiication  to  Lhu  Uoyal 

leivty,  inaile  laal.  ytvn'.  liv  ahoun  tJiat  the  inetAla  alloyLid  with 

ihl  which  diiiiinifih    itn   leuat-ity  ami  e^teUHibility  tiavii  hi-^h 
tuiiiic   vrjlumts.  wliilf   tlnae    wliicti    iiiiTwoie  thiwu  pnijiertiOH 

ve  either  tliv  aaiiie  aloniie  volnnu'S  mk  ;;old  or  have  lowin'  onea. 

lO  enquiry  hits  >nilyjuW  Iwen  eonuueiiui-il,  hut  il  njiiH-'am  tu 
in«  I"  iinmiiati  i-caiUla  which,  to  the  unj;inevr.  aill  pn've  aa 
tinpurtant  and  as  fruilful  of  pro^'nns  as  the  k^vm  general  i  sat  ton 
i>r  Menilulcvff  Imh  been  to  ehviioRt*.  .\  law  wliieh  i-nn  nof  nidy 
initieate  t.liu  eustunco  uf  unknown  «t«incnlfl.  but  whicli  lan 
mlao  dtttiiie  their  pn>]>ertiea  laifuru  thny  are  (bneoveiiHl,  if 
eip>iblc  of  application  tu  uiutallur^iij'.  nniBt  Hurely  yield  most 
valuable  results,  and  will  make  the  eouijioundin^  of  alluyn  » 
MinntiBc^TVN.iess  in&t«a4l  of  the  lawlcM  and  haphasard  oiwration 
which  it  IS  now, 
^^  (Tq  Im  cuiitiNiierf.; 
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THE  PASSAGE  OF  ELECTRICITY  THROUGH  GASES.* 

P.V   Atirlll'U  HIIVxi'XK. 

Tlia  author  bos,  during  the  Inst  two  yoata,  iorMti|^t«d  th«  distri- 
Unliuii  :>f  )K>t«nttal  in  tha  nt-Lghbaiirhaod  nf  the  nt«attr*  pal«  of  'lis, 
cbarfSf^  of  vlectridty  through  rsr'liiul  gut<*.  Knowing  th«  rata  of  fftU 
of  iKiwnlUU  it  can  ht  deterntiued  whetlior  th*r«  U  any  tMdtly  electrij 
fiesiiou  in  any  p»it  of  the  nogsiirt'  glow.  It  wm  fonnd  thsl  ilit 
cathoJt  U  surrounded  by  au  atnioipheri'  of  positinly'OlcotTl&eil 
jj^MMun  partirlr*  extoiidinK  to  tlm  outer  edge  of  til*  so-collfld  dork 
■  [•DC-.  According  to  Uie  aath«r'«  vivwt,  thi*  atmotphor*  oorrtipeoda 
l>]  (lie  jmlarioed  layer  ailJoiDiiig  iho  n^gatiru  eiNtrMa  in  an  slselio- 
Ivw.  T)i«  paun  nl' Iho  iiidcleii  dttrerejjw  in  Inininadlv  betvwn  the 
tlark  Bpamand  the  angativc  kIow  Iibh  aim  1w«u  iarealigatMl,  slut  it 
hot  Ijocn  fonnd  that  tho  nrijativn  iiartii^to  piujcctoii  from  tbu  catliMlo 
powt  unbiiiiln-ciilliionj!]i  ihc  dark  <!|>«i-c,  wbitrthoirTcWity  isauidily 
Tcdiircd  in  the  gUvk  |iroj«i',  tlio  traiulatory  cnorxy  buing  thus cnnnifM 
into  cnorxy  of  vil>nli"u. 


ELECTRIC  LAUNCHES  ON  THE  THAMES.' 

■T  I'ROr.  O.    rOKBlW. 

Tliii  |iaii»r  nil  [Clucliie  I/tuuelies  on  thp  Tlisinm  hu  ariunn  out  at 
tin  facl  tiiai  during  llir  prist  Miinnier.  whilu  I  wsa  liviii);down  Ihf 
rivrr  at  Hrny,  I  wai  i-iiabh'-l  u>  huvf  iIk-  O[<tioi'lunity  of  koopiiucanc 
ol  IhoM  alcctrio  luunclicn.  wlii^h  bnw  liopii  liiiilt  by  KIosm*.  Tmgff 
latuly,  ami  oW  trie  ally  i'i(iijii|«.l  by  MaiArh.  Imliiiach.  I  Ibimght  It 
wonl'l  Im  inleifatiiif!  to  <lraw  stivntlon  ta  one's  oKperiemMia  in  tbi- 
coDtiMtioii.  I  i^oak  not  niily  fruiii  my  owu  obtervatioua,  but  trooi 
tho«e  of  evciyond  wiio  ha*  ikihI  thrm  on  tbu  river,  aud  also  the  views 
ol  a  TDry  lar^jc  nnmbci  of  tbonu  who  liara  mod  tli«  [larfomiauMe  t>f 
lh««u  boatA  Ui>l  watched  them,  and  who  are  liabitusivd  to  Lha  river, 
ulieu  I  My  that  thwro  it  lianUv  tho  xligbbcul  doubt  that  in  the  eaurat' 
of  a  very  r«w  years  tha  stusui  Isiincli  us  a  plnamiiv  lioat  uiii  the  River 
Thaiiit'  will  Iw  I'utircly  abolittliml. 

Oil  tlin  Kivei  Thftiiie*  thure  ar«  aoine  M«>.^iaL  iMvnlisrilMii  which 
iiiakc  Iho  electric  lauuch  la-eiillsrlf  aiiilsblr,  aud  it  by  no  niMnn 
ftdliiwi  finiit  what  I  have  aaid  lliai  in  othat  coauk  tho  olotttic  taiiucti 
will  Ih:  ai  Hpivcdilv  ami  univcrKiUy  a^loptud.  Aniaiig  thft  [io«ntH 
wvitliy  i.J'iioHi.v  ale— in  the  lint  p1ai«,  llist  Uiinobiut  on  the  rivor 
iirr  !\-.juiio*l  rliiolly  in  «uuimer,  wlwn  tk?  httl,  smoke,  sinatl,  oil,  aid 
ilirl  'il  a  Ktimin  laiuiHi  ure  iiliJM-Uanable  ;  and  sUu  tlist.  owing  to  the 
Uigir  irAtlii-,  uiiil  to  {irtivdiit  injury  tu  kanlu  and  boatswhicJi  are  tied 
lo  tlic  baiikn  on  tho  river,  it  ia  inijiumihl'U  on  the  Thames  bo  allow 
iiigli  t|H'td«  ill  lavintliM.  Hcnoe  a  com  pom  lively  Miiall  lopply  i>t 
«tur«iiu  bstt«ric*  or  accuitiuUtora  i>  Kxiuircd  foe  dtivitiK  tlte  el«etno 
lauucliemat  tbi>  very  ttiodarate  <;pM(lH  which  arc  [Mrniuoibte  on  the 
River  TlianiM. 

[l  may  bo  also  aiidnil  tliat  on  the  Tluniiu  il  Ik  (uwy  to  wouce  a 
lUllkicnl  uiimber  of  cbarning  *t*tiou».  At  prrnRiiC  tliire  are  fonr  or 
livcal  easy  dlttonoos  ajMit.  Eveiitiul ly  timtc  mn  Iw  little  ilotibt 
thatlho  hotela«ii  tliotivcr  niUGii'lii  linnneiallj  a  good  plan  lo  be 
U){btod  cl«>(rioally.  Mid  Uloli  t1ii>  [>owrr  wbiftb  thay  have  on  tile 
orouiiHH  enn  b«  uW  during  the  Tiif;ht  Inv  aliuging  tlio  storvgn 
i)«tli^rii3i  of  launc'be*. 

Tho  hiiiiiu  «hi<:li  1  uci-upifil  wa>  at  Brav,  just  below  MaiikiihriAtI, 
and  carli  iiii^hl  1  tiHik  (bf  laniich  liy  iiiywir,  I«wiii|[  a  boat  htbind.  up 
til  the  rharKiilK  !tlati''ii  (wbicli  wu  iiul  a  itiilu  away).  I  left  it  there 
to  Is  eliargeil  jiiring  tlic  nnjlit,  ami  by  bi'vnkfut  lirii*  Itm  laani-h  wa« 
o«t»i<i«  rciuly  cliar^ixl,  with  a  nudiL-iuiit  supply  lo  la«l  ine  th«  wtioli- 
.lay.  1  may  iiicnnciii  that  I  nowr  cxlimutud  Ike  i.'oniplete  ehsr^  ol 
thi'  luittniim  ill  my  IiLiirii'b  ilnnii);  llii!  ultolo  tinir.  I  eniteratly  went 
our  shortly  jvftoi  lirr^kfait,  "imiit  tbr  whole  lUy  on  itie  riviT,  very 
ufkii  caniiTig  liomc  at.  ciRkt  i>  pWk,  aii'l  »f[«i-waritti  taking  it  up  t- 
the  ibaiKiiiK  station  in  tli«  waning  l  and  certainly  40  iiiilos  wu  iivl 
by  any  inmiiii  eiioiigli  to  uiliniut  Ibu  supply  of  ol«i3lrioity  Ht  tlwi 
launch. 

Tbe  niaiia^iiiont  of  the  boat  ta  extretiioly  i  avv,  ibe  irtevliig  Mar 
Olid  rveTytbiuc  about  il  beinj(  ]«rfeiitly  hanly.  Tlicra  wsh  no  tlifli- 
cnUy  in  I'ruwiied  lotkii  p'liii;;  Iu  and  liiinj^ns  up  alan]£),i>l«  of  a  lock 
wilb  till!  umait'.it  vuac. 

This  Uuai'li,  wliivli  vau  cHllud  (liu  "  IXdlH,"  ix  SSft-  in  length,  bo* 
a  Until  uf  6[l..  lhu  •lr<iii;;ht  U  16iu.  1-jrward  anil  ISin.  at  tlin  atnra. 
She  i»  lilted  Willi  44  oclls  woi^liiii^  in  all  2,&201b.  Shn  h  eleerad  by 
a  wliuL'l  ill  I'runt  ailbut  I'voi^li  ol  tin-  thite  lisii.llex  irhiLb  ara  requiiM 
for  wurkiiig  her.  The  ritst  of  tin  m.-  lumUti  ii  uwl  fur  piitlitiu  the  cumkl 
OH  or  olf,  the  .wfimd  one  for  i>iillinKil  l<>  hnlf-a|nic.',l  nrfiilT-SModi  and 
the  lliiid  tor  j;oiiig  alioiul  ur  untcrn.  Ttic  lint  quo  is  aiecliauioa1ly 
moved  with  the  otUurs,  wi  tbnt  they  t'liuti^)!  be  inovwl  without  hni 
i-'iittitig  Dir  the  current.  fukiliU  put.  oijIm  aro  biwrtcil  in  the  eirentt, 
M)  that  if  tho  ])ii>|iclkrlH-euti]e»  UinuKil  liy  wiuiU  ut  l>y  guitiu  agtuuid 
t1i'^  motor  will  lint  Imrn  ii[i.  Tiir  tiiri.l  uf  ruvolniiou  ur  Ibo  molar, 
whieli  in  iiiniihil  ■liivnl  I'l  Ik'-  pro|"-lliM',  i»TOO  nviiliitiiius  jwr  luttinlr 
for  full  ►W'l.d,  and  SIO  ii:Vi'liition>  fur  hall-^i-wil.  'I'hv  f\«:'n\  is  only 
btlwvcii  fivo  Hiiil  (ii\  iiiihp  (HI  hour  fm-  bill  :,in'i>l,  'I'liia  i»,  pciba[iH, 
tb<' w<-.il:  jK>iti[  ur  l)ii>  IxiiiK'b,  I  iiiiitt  ^iiy  ificnv  iim  tiliiu  u\«n  you 
rire  goiiijj  agaiiii'l  a  Nlroni;  riiriiiiil  in  sfmik'  ^larlsi  >>f  tin-  aliMtin  where  a 

g foster  hjiiicil  w»iihl  tin  doMtabhi,  am)  it  liDiinneia  tttlle  Icdieua rrwap* 
la  Dp.  It  it  only  ill  a  itroii);  ittiva>e  i  hat  oat  really  lindi  it  a  liule  foM 
alow,  and  fur  all  oi'linary  ))ittiM>hi»  il  ix  'iiille  eiiaiii;h.  However,  thv 
B|^K.'i->l  might  be  Vi'iy  adviu'dly  iiicria-,L-d  a  lillh.  1  think,  by  {■utlivK  tn 

without  ovi'i loiidiuj^.  At  |ir('Hiilil  tli<^  lialtviim  are  all  lindM'  tlio  soiila 
uii  eaeh  pide  of  thetiiuit,  iiuil  tliil»  the  uliolv  ol  Lliu  uiMce  in  iho  bout 
in  clear  fur  |ujauitj{uia.     Aly  Unnek  loiiid  eaalLy  have  vsniod  twenty 

*  Paiieri  load  bttuin  the  UiilUli  AMceialtuii  at  Newcastle -ou-'tiytie. 
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wltli  |ii;rfuol  cuinfort.     It  u  livri  thai  tlm  ^lactrir  taiinoli  liax  a  mry 

Ct  4ilTMtw  Dvor  the  «tmn  Isniirli  :  jfiro  r^otiiilaT  the  aixo  af  t!i'o 
rli,  antl  [fir  ininilwr  of  [iiMi>cii^r«  it  will  lioM,  the  oleclric  laiiach 
t»  ttall}-  tbn  chca)Mi  of  tlio  two. 

IftpttatktU}'  111  iiiiil;iiix  Ivnu  v(  tlir  ireiTuviuuucv  u!  tits  Uunvb, 
wkioh  niftf  be  «r  It  littli-  ihIcii^bI,  lUmigli  tliuy  ilo  u<>(  f-i)  itrry  r«t. 
[  tiurtad  froni  djt  hotijib  oiio  morning  at  11.46.  1  mule  tlloWAn^e  ai 
t  wvDt  il)n>iif;h  IM  liMka  for  thv  liiiii.-  i)ui  wu  takutt  in  going  tlitongli 
lorksand  no  on,  mid  fm  <tth«r  iiopinKvii,  aiul  timtJ  nv^Tfthftigdnring 
tlie  whole  mj.  At  onr-  TTiitiiito  put  four  1  van  iiiuu  HainMetnii  I-ock, 
kii'l  began  the  return  jonniry,  Stf>p|ilne  an  lioiit  nt  Mr>tm«Dhniii  AWwj. 
(ruwhml  llrej- nmiti  at  7.4S  p,  ni,  uiiriiiK  oil  tiiis  timv  the  r Tart 
Tuc&ciui'iiionia  i>f  Iha  tiiiiit  wirx  Ulioii,  atnl  lliu  r«viU  wm  l.htt  iii  tli<- 
»utWBi>ljniiriioj- np  ntwarin  th'<  nvartj^  iipxeil  wm  mib  milp  hi  11*5 
mirmtiu,  ntiil  oil  oomin^  ilonni  iitrvAiu  thn  avenura  ti[iei»i|  wu  ntin  miln 
in  I0'2  ininiitet.  Thn  ftvi-ra^  ut  theitu  twri  i«  TwfC.  per  niluiito.  Oil 
anivAl  at  home  tlip  iiUru  nut  atLii'.'Wi  tii  a  .ipriiix  Iialaiii^i-  ciimi(^i'ti'<t 
by  a  rui)  wilb  llii-  >)iuii;.  Tliu  imlt  at  full  .i|ici'»l  wivi  thru  luua.Miiii^l, 
■iiJ  foiiud  U>  hoSVlb,,  ivliicli,  oJtlniiigh  it  diM's  nut  wcmnlclj  rcpre- 
wilt  tbv  {>iiU  u,-h<Mi  thi>  Uniii'li  i»  ii>  luovrnu'iit,  ititt  ii  Joc.i  ad 
wllli  coiurid't'nblj'  0lo«*  4L)pMxiTiiaiion.  Tht*  givt'*  iw  1*44  M>., 
or  1,074  VAlln,  iiicluiliu^  i^li'i'trii-n!  Iiuhiu.  Nlip,  aiiil  all  (tiriimi.  Thn 
prcaaiire  rf  971b,,  i>vit  79011.  jmi  minnlR.  gfvn  llial  rrmh.  Thn 
ar«ra|{e  pirmiirr  nt  the  motor  Uinuinal*  iliiritiK  llic  run  ivm  78  volts, 
and  tlic  tTcrasQ  t'lirront  ira«  23  tkmiKM'dn,  wliidi  nlvoi-  1,794  witLi 
«xiirni)itiirc.'  Tliu  givtv  i>  total  tHicieucy,  iui-Uiiliiii;  all  tUi;fr  L'tau-- 
«f  alip,  frintion,  unil  tliii  cciil  tlitiiiil  of  llii'  |itn[inlli'r,  «tnl  th"  i-lpilritjil 
loNm-s  ill  t1ie<  motor,  M  60  |«r  rent,,  which  Acrimu  to  ma  aii  I'vlrriiiivly' 
fair  pn^rfurinADi^o  in  otio  of  lhi>  llrst  tjFji^H  «f  «\«'U\a  laiirrcli«H  wbbh 
hurt-  Iwrn  coiHtintleil  by  tlieim  inahent. 

I  tfoulit  bugf^'flat  that  tliure  (n  n  very  htpi  licM  ni>eri  iii  riitiin-  — 
if  sumebuJy  iivtiUI  he  kdI  In  uT|Ciiiiixe  it,  lor  thr  dcliKbt  nl  ihoKR 
wbo  wish  to  \isv  tliiMo  pxtroii.fly  w.'iivrnii'iil  Inimfhc  on  llin  Hvcr-- 
uainuly.  llist,  In  (ii\li:r  to  *iip|ily  tlip  i-nonnons  lUmnn'l  whii-h  will 
iwrtainly  elikl  alter  a  (ev!  yao-m  (ar  chiLrging  ■ttlicina,  iingotialionn 
ihould  be  djiriidi]  by  l»^r]Irl>lIlly  wlio  limi  Ihr  nnnrey  to  iln  "t  with  thi> 
Thaniu  GiMi.'wrviiiicy  ami  aW  Hitli  llic  mill  oimcrs— wliidi  txlKtat 
itoarly  all  tlio  wein— «o  as  to  mtablinh  diarging  atallons  wIlIl  water 
povor  at  nearly  ovorygno  »{  th«  wcira  on  ihfl  iwrt  wUiuh  laum-Uwi 
rrviiient,  mil  tiiiu  to  MtablUb  what  would  unil<>iibtcilly  be  a  most 
|iiirfMt  m«thoil  of  Uuniihtng  in  4iiy  [>art  of  tb»  world. 
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ON   HYSTERESIS    IN    THE    RELATION   OF  STRAIN 
TO  STRESS. 

iiv  niOK.  J.  ,1.  i:«iNn,  I'.ii.i. 

It  ia  DOW  Wdll  huowu  tbitt  wlisn  an  irnii  wiic  it  Kiibji)nti?il  [•>  tlio 
altvraate  a[iplit?atloi]  and  nnioral  of  fntiln  (trr<M,  many  liiiicit 
l(il)e&t«d,  otrtaiii  of  tta  ■jnalltici  which  atv  atrnitd  hy  the  cbausoi  of 
airtaaeiliibtt  hyslra-BiB  with  fnnnl  Ui  the  chuiifr."  of  ilrena.  If  CliB 
load  is  cyclically  ru-rivd  lii'tweoii  •Icliiiitc  Uiiiita  llieM  t^ualicies  du  not 
hava  the  moxv  r>liii.-«  at  '.'□ri>.'Ht><jiidii]);  iiilcriiu'diati*  jiatiitit  •liiiiii);  the 
application  ami  remiVAl  of  loul :  tb^rw  lua  hyttcrMU  or  Uggln^  in  the 
OMngv  ol  niultty  whtuU  in  mMii-  L'tvtua  appnir  to  be  of  a  aistle 
cbaFaet«r-  lliat  is  In  iny,  imlt'iu'iiducit  <if  Ihv  timu'mle  uf  irsmtinti  of 
otrait.  Cnnxiiidiiriiii  iiinlniiri-n  of  tbi.i  (U-li'iii  an-  Kun  in  tlm  chiviiicr 
of  Bingrot  ADil  tbenna*elj^tnp  ■{Tialitio  under  riliaiiKnofHtri^'ci,  Biiim-  of 
wbicbliava  boon  doscribtrd  by  (.lie  author  in  former  papoi.i. 

U  i>  oaltirkl  til  look  for  an  ctlfict  of  tbn  uiinn  kill  J  ill  the  eicteniibtn 
anil  rMiartiou  which  lbi]<wirn  iindnrgnca.  Wu  (ibaiild  nxpcrt  tlial, 
kitvr  the  cbango  ol  loads  basbwn  fn.viunntly  ni]ioatiHl,  ki  tlism (cyclic 
Ms/iim  b  eaUtuIbhed,  tbi*  Mtc  will,  far  aii^'  value  ol  \wiA  intirniediaie 
Mvwn  the  two  uxtrenieA,  bu  Ioui(er  ilunn^  tiidaadlng  than  dmiu^ 
InuiiBC.  Bvtdenlly,  if  ouch  nu  cUeLL  wiit,  U  iuu«l  Ik  smalt,  *:  it  ia 
vtl)  known  Um-t  llie  iimportJonality  of  xtrain  to  xIt«sh  which  ut 
Wtimaaed  by  1{coIel<'a  law  u  it  iMut  ajipraxiiiiatoly  Maot.  Sir  W, 
ThadMona  ci^[)erini(.'iiu  on  Ibc  ilHtnjiiDg  tit  toiHional  viliiatara  buve 
Iraig  a([a  aliuwi)  that  an  uuiiuti  ortli«klDd  iiukeaorocciiniln  iitiickly- 

Krronneil  cydoiof  turnonal  atraiit;  but  It  >iix.<.i  tmi  nmm  la  haw  1m«n 
iked  fbrift  alavcj-dcaoClon^ludinal  [iilt. 

ThcaHClior  baa,  with  tbe<w>iitaRee  of  ouc  of  hit  Mtudonis.  Mr.  1>. 
Lnw,  lixikv*!  fur  tli«  cScct  in  qnttatioii,  and  ho-i  foiuid  it,  not  oidi'  in 
Inn.  but  in  steel,  knuu,  and  unpput-  ivirca.  Ha  bu  nal  yoi  evuniinoil 
utbur  motati. 

The  uxperiioviil  tnntiiiitfd  In  obMrviii^  with  uincli  nptical  maxui- 

tlcatioii,  Uie  ejiteuduu  i>F  a  viiry  loii>:  pioet  of  wira,  iliiectly  loailol 

wiUi  lead  woi^iUk     The  wim  wu  buuK  ftum  a  ligUl  aupvorl  iu  a 

t««tilig  nuv  or  rw'iwi,  built  in  lUr  wall  ciT  tbv  lalwratory,  and  oxt^imb 

inf>  np  through  fotir  storeys.     .It  a  illi^tanoe  of  806  oentiniotrni  below 

tho  toj>,  a  ■mall  vlarnp  wai  liKod  on  tlw  wirv,  and  this  fnmi<Hl  Ibe 

■niMiorl  of  tbo  b'lek  lout  ol'  a  little  Irlpoil,  the  feet  ol  which  oonntttel 

of  tlireo  needle  i»iut.i  about  an  iiiub  u|>,ui.     1 1  id  two  front  fc«l  reatt^d 

in  a  dot  and  bola  iji  a  lixeil  nhelf,  irhith  itouil  In  Trout  of  the  lon^ 

^*rin,  Tbo  tripod  carried  a  placv  uiirr<»wbii.'hb<caia«  tillml  (oru»rJ  or 

l>«clnruxl  aa  t&e  wirn  cxledd'od  oi  rcdroctcd.  IbadiuKti  w«t«  t«kf<ii  by  a 

t«lMK»pa  of  tbnrofltftt^il  *eale  ol  a  levelling;  atalT  plaied  verticnUy  ata 

dlatanoo  of  wme  5ve  niotru  from  the  mirror.  The  stall  was  graduated 

to'rlitb  of  a  foot,  and  it  wiurahv  tnread  by  ntiniiition  to  fgSv'bofn 

loot,  which  cofnwponiicil  lo  0  00^000102  of  the  li'iiiclbof  the  ttiin.  At 

lirvt  a  £i«l  alioir  WIW1  iiicd  t»iiu[iiiart  the  two  frout  loct  of  the  tuirrot. 

Ijiit  the  «fl«cLa  of  totnpircatuu-  wwv  fimnd  li  be  uxcowiv?,  although  tbo 

Cnataat  uar«  waa  takvit  to  iliiobl  the  vnte  fr«i»  draugbtx,  and  tlia  plan 

Wlf  naortad  leurhaninngtha  tholf  from  two  oiljatipnt  win-u  ul  llin 

Mm yifttetlal.  misimiaed  irooi  the  same  eiltiport  v  the  wim  wbloh 

m  lo  be  Htntcheil.    Iu  thlt  form  tb«  inetnodof  optioal  uiultiplica- 

*  L'a|wi  iwHl  Iniiun:  lb«  liiitidi  iUaiMialiuu  ut  NvHuugtliL-ou-Tyitt. 


ti"u  was  nmrly  th«  «uno  w  on*  tiiml  hy  Mr.  BottJiinley  in  raoent 
KXiHurimeDts  on  tbo  eirtonrioii  of  lomlpd  wirsn  by  hnat. 

Tho  flr»l  win-  lp»t«>l  wan  of  iron,  in  the  Iianl  drawn  ntut"-,  l-OB 
E(iillim«tre  In  diainvt>.>r.  A  wdcht  »f  141h.  wiw  kepi  permanently  on 
il,  and  au  oiklitioiinl  wci^lit  nrSbhilomalnM  wu  applied  and  remorcd 
many  tiiim.  Then  rrudiiisi  ivrre  lak'it  iil  int«nno>liftt«  looibi  (tbii 
ettT^no  Iwtl  eauwd  to  mnNi  tiltiiif;  of  tho  mirror  Chat  roadingn  noiibl 
not  lit'  tiikon  Ihraiighixtl  ibL-  whole  mnjto).  At  10  Itilometres  [thd 
middle-  id  tlifi  eyli-)  on  Hip  wij  Up  the  *c«l8  t«adiilR  wu  2,340; 
with  the  "ame  weijEhtOli  Ihi'  iviiy  ilov-ti  II  wiw  2,306.  TRo  dllToreuce, 
•  Um  tc  hystprwiw.  u  36.  or  000000557  of  tliu  l^nrlli.  Tlw  wbolu 
u\trn>'iuii  jn'i  kiloniolro  was  533  w-ib^  dividons,  m  that  Ihp  cliaiiinol 
l.'iij-lb  dm-  III  tl><>  lull  load  i<f  20  kilomclnu  wnt  20:<5S3  = 
I0,b60  nynU  divitionn.  Honen  the  amount  nf  iliir<tn>tiL->.'  in  letigtli 
nt  the  >nMdIu  jHiflilioii  or,  10  ki1ami>tiv«,  in  thn  IniuHiig  ninl  iin- 
loading  pruL'iiMM  wa*  ,lii,  or.  ny,  ijgth  of  the  whole  p^cton- 
Hioii  litlwppii  llip  rxlri'ine  loa"l.  Another  way  of  HtAliiie  tlio 
iivinli  »mild  Ix'  Lo  uyiliiil  the oiti'tisiiin  lia-l  tliv  sauio  valiiu  at  10'06& 
while  the  load  won  beioi;  inomuK-il  as  it  had  nl  lO  kil'Miiolrvavhib;  tho 
lfHi.1  wiw  liuing  dimininbid  ;  iKc  (ilfel  of  bytb<[MiK  is  w|uivaleLt  to  a 
dtlToivhi'rt  <>f  (3)  gi'Otiimi'ja  ill  tbi:  load. 

I'm-lhor  e:tj«t-inientt  wen.'  moile  In  liuil  buw  far  thU  hyflUrmiii 
tk'pouiN  on  thn  time  riito  of  liiailiiijc  ainl   unl«itdlu;{.     ill  ttioaboTe 
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ciw.  ibe  cyeleotload  had  bren_|>erformoil  asijiiirkly  a.iw*»iiTactinible, 

ihowaynpair 
iiii'tiv!!  mi  tin  way  iloi\ii.     It  wm  f-xind  that  vvvii  nlirii  |hi>  |>aiiHe  at 


tlip  only  paudLti  liL-iug  at  10  kifuniolrtn  on  lAo  way  nn  and  at  10  kilo- 


hyuieriMutS*  ^^"t^,.— a^,,^^  of  the  extenaion  duo  to  tho  wlmle  loait. 


10  ki)oii.L-li'«»  l.vii<>l  for  fu-o  lioniii  no  dislinnt  i-biiiwn  look  jdjirw  in  tb<^ 
ii-'aiitiripi.  So  far  lu  Ihl^  iiy|n.'rini''nt  Hbowml,  ibp  hyMeresw  in  jmnd*- 
tuat.  It  iLjiiwuiiiil.  liowi'ver.  Ihiil  puiiwM  at  llio  extrmnfRof  loiu)  liai 
till-  rffiTt  (i(  iiinieaiiiiiK  ibe  dliri^ttnce  fit"  reaillns*  at  the  miildlci 
111  a  -nlowly  |iiirfiiniiiiil  I'ycli',  wlicru  a  (kiumi-  of  sliout  tlirea  iDiauiea 
w,i.>  allowed  nt  vwh  »to|i  [uf  two  kilifintlios)  iu  ilie  proixasM  ol 
loBilin);  and  nnb>«>liitg,  tlm  dilfcrenee  of  tlip  niulingn  at  10  kllo- 
iiii'tviw  wiu>  .ibnilt  £0  scjie  diviiioiti  iniitea<l  of  tli«  36  dlviiioOB 
ob»otv*d  in  Ibe  former  ci*r. 

A  aitiillar  trial  was  niaile  with  inibl  Ht^el  uirr,  previoiuly  duiiulxd] 
ami  then  haiilonctt  by  ihe  inijiodtion  uf  a  looil  nii.ich  ({Tvatnr  Lliani' 
tliu  luiul  iifluruunls  UH'd  In  tlio  tralin);  cycle.  Ilerti  tlic  wir«  wiu  0'94 
niillniictriui  iu  diametui.  Tliert  wat,  aa  in  a  forni«r  ooer,  o  constant 
load  of  14lb.,  utid  the  cs'cli'  wai  imdu  by  upplyiog  an  I  rcmoTinjt  18 
kiloiiiotTiva.  At  six  kUoinetres  the  rea.ling»  w«re  4,696  and  4,73b: 
ililTen-nco,  31.  Tbo  extoniiuu  iwr  klloiiietie  wai  7S0.  H.-iwe  tho 
51  _  1 
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U'ttb  lnii);iiaii>iMat  the  mbbtle  ba>l  the  livatDntiU  a|i]iwi'ed  to  bo 
ri^lm-i'd  to  27  wlv  dimioni,  or  ■),  of  the  wliolo axtanaiun. 

Nrxt,  a  hard  wire  or  high  carbou  atiwl  was  tcstod,  0*72  millimotius 
iu  iliainotci.  by  liaviiiK  141b.  perinuieiiciv  on,  and  loadinx  tud 
iiuloulinK  12  kiloinclrra.  At  vis  tulouie(n)!>  tli«  madiuei  wore :  "  Up  " 
9,220,  oiMping  to  9,340  ill  two  bonrs  ;  "  down  "  9,400,  erasjHiig  U 
9,170  in  two  hour*.     IhtlL-reiK-iw,  180  and  130. 

Tbo  ivtniijion  ftir  one  kiiumutit-  was  1.290,  no  Ibal  tli*  iboT"  dilfcr- 
oni-it>ii?nrr'^]>onil  In  ,i„th  ^uid  dtlh  uf  tlic  whole  ciMmdouroapijctivDlj. 
It  ia  ii>iiiiirkabl«  that  llie  hyxtenui*  i>  ili'cialnlly  Kreil«t  hero  iJuui  Ut 
the  wii'fn  prurioiuly  letted. 

A  btaat  ii-iin  1-03  niillimclieniit  dianick-r  twivil  io  tho  *aiiio  vray 
witli   13  ki1i>uioti-ej|  xa>'«  rcaiiiii(p>  6,990  "'d  7,114  at  aix  kibimelnil^ 
ililf«rene«  =  lEn,  iThini  wiu  eqiiivAlettt  to  itrl-b  "(  tlic  uiboluextuiiHiuUf  _ 
lince  Ibo  oitensiou  for  oiia  kUmneiro  wok  1,100  icalu  di»i»icpni«.  ' 

With  a  copiMir  wirc>  115  niillimetie  in  diam«ter,  londud  with  lO 
kil  iiiiFtro,  till!  reailiuipi  at  five  kilonietrea  ahotfod  a  lUfTci'enGC  of  62 
iKoiv  divi/iiunn.  ftiiitvalulit  to  iKtIi  of  ihc  whoJaciteiLliau, 

These  c^tptiiraeuta  iiuke  il  eleiir  tbtit  in  eondiCioiiit  of  lotdiit(j  alick 
on  thou  they  dw.1  with  there  U  adeoidtd  d*iiartnr«  Trt'ii  Ifonkealaw, 
otiL>  I'llcirt  111  wbii;h  i.i  that  Honu  work  is  done  uiion  Ihu  ni.iltrial  when 
it  in  {iiu  tlinnigb  aeydi'  iifflLriBM  chauge.  If  tliH  relalion  of  iCratn  to 
iilr«iv>  weie  Teprnwiitnl  urapbii^Hy.  the  curves  woidd  form  loo^io 
eneloaiu;;  aceiniln  arra.  Thi*  nviilc  hji.-i  a  aitdioi'ontly  nbTEous  bmr- 
iiig  oil  the  wnuliioious  of  W"K<r  willi  rcnard  to  the  detartoratinif  ffoet 
i>r  r^ijHiitiil  rariatieiio  uf  xtii' 
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CITY    NOTES. 


BtuIUmi  Sotwunno  Teloirttpti  CompMiy.— The  nioU)«4 
tb(t  (lairt  wn^k  iiiiiuiinled  to  £3,170. 

Xcatar^  Tftla«r*m  CMa^^nf,  UnUUA.— An   ivt«rltB  dlridn 
liaa  been  tl«cUwd  by  thin  Comtitnjp  at  tba  nte  nf  £  [ler  'xiil.  |ier 
annum.    lAX    fife,    lor    the  hiilf-jou'   endifiR  ■liin«  30,   !a>-ablD   on 
12ih  (irtK. 

WoaMrn  and  BraatlUui  Talogrnpb  CompAny,  Limited. — Tlia 
ri'Otiiiit*  tiir  the  wck  endi-*!  .SepleJiilior  20,  after  di"liicttii)(  tbo  fifth  of 
llii:  uriivi  rtveii'tJt  nayatilr  ;o  the  L-ii'lon  rlatimi'lUadlinn  Telcgrapk 
Conijuny,  I.iiiiit<il.  weiv  £2,071. 

KftM«rii   KKtoiutlon    TalagTApb    Cempkay,   LUBIM4.  ~  Thii 

Coniuaiiy,  lor  llu'  liall-yt'.-u  cnili'd  .Itmu  30,  biivir  dt-v.-Iarol  i  iltvidMid 
for  nii<  iiiurtiT  ended  >t  thai  dalu  nf  'i.%.  01.  imr  tliaiv,  imynblc,  Iu 
fro',  on  the  l5lh  prox.,  and  liaTo  dccidni  U>  Jiargc  ££0,0w  azaiiut 
revenue  mi  aooount  of  the  Wfatcrn  Anatralian  cable,  oar(]'>i*S  it2fr.236 
lo  tbu  neat  aee^ont. 

Direct  Spaniali  Telagrapli  0»mpa>ay,  Limited.  — Thia  (jomiiaiiy 
iu  ihiiu  i\'|"''t  t<ji  thv  liolf-yeat  cudol  tliu  30th  J  jae  alaUi  that  they 
Iiavt:  put  £2,500  of  Uie  I'tulit  I«Ummi  to  tbo  lowve  funil.  whioh  now 
aiiioimtA  to  i;i4,S37,  and  raL»niiii«nd  a  .iiviileail  at  the  rata  of  10  jxir 
cvuL  oil  llie  |ii«fen>nee  and  oite  at  the  rat*  of  6  tier  oenL  [Mr  Minnni, 
tax  free,  ou  the  ordlnarjr  alum,  oatryiuj  lurward  £  t4.  Tlie  dlTidoiid 
waitajiti  nill  be  iaiii«dou  Ihu  Ut  n(  Octubur. 


^60        TJIK  ELECTRICAL  ENGINEER,  SEPTEMBER  27,  1889. 


COMPANIES'  MEETINGS. 


HALIFAX   AND   BERMUDA   CABLE   COMPANY,  LIMITED. 

The  utAtuiun"  kmipibI  uiwting  of  tfiis  Compnny  wu  helil  un  llic 
aOtli  invl.  at  WiiitliciUT  Huiiw.  01.1  l!nM>l-fl(»et. 

ftlr  AI«K»ndM-  Armalrons,  wlio  nrt'iiOtd,  <iUiti-<l  tliat  Hit  niMtiaj( 
Ukil  lucii  I'll!'"!,  in  fi.iiii|'l'»ni:''  with  trr  CoTn|^lkni^t*  A(*f",  irlthin  tarn- 
in«ittli«  Af  t)i*  incf)r]viiBiioh  of  flip  C«mpftny,  Thciy  hBilMinduiUdin 
t  TWIT  MtiilWl'xy  tii.iiiniT  all  lliuir  i)iaiii;i'iii(-ii|ji  wilb  ilii?  (iiivrrii' 
FiPllt.  iwn\  whom  thmtiahiHil  tlif  i)i>t!i>tiitii)nii  Ihnyhail  rcc-rivnii  vpry 
fur  OIK  I  wiiittJiblir  timnlnifin.  hi  luttiti*  rotiiiiiiiinV«tinii»  with  IIli> 
OoTcrtimcnt^ntl  llii'y  ivonli  nimwarily  have  to  Iw  many  niiO  fw' 
(lutnt—thoy  WkeJ  foru'iiiil  li^ntfiilly  ta  rvceiviiig  tlic  Minit  Hiiminrl 
u  hitherto,  whit'ti  wiiiM  U-uA  liignly  ta  frmnnUi  tbn  nfBmciioy  atlhv 
HTviMtn  wh!f?h  bolb  IIil-  Covcriiiiipnt  ftii<t  thn  Coiiiintiy  w*>ro)tn  iWtily 
inteiMUil-  Tilt  caUi'  wDrlc  wm  wow  hciiig  [ifipevd*!!  wlHi  lu  ra[>iiliy 
M|H)MiMo.  .inillbMyfliiitdtwtcillFjicoiitjilrtiniiatan  cmrly  gwrioiL  Tli>' 
tMlinfthi'  workiaK  i>(  (be  rable  h«il  nn  far  Ih'itii  rtt;  aatUrart'iry. 
(.hivi-iiiiiii-ul'  hail  9 1> [will toil  tlm  priiici[ial  cln'trimn  of  thr  I'iMt 
X  ht  .iiincrvm  ibi-  *ork,  ami  thi;  toinpauy'ii  engineer*  witi* 
ara.  C'UrK,  Porrl,  iii><l  Taylnr.  Hit  tlimi^ht  ihi-T*  m-»h  tbiU"  mlli' 
Hcnt  i^iiirantfff  that  «v«iyr1)tn;{  i>r>*<jl>1p  woliM  )"■ 'tnnc'  to  oliUiimn 
Mcclli-nt  i-aUIn.  Tli'-y  wuro  unw  In  eurnmiiiilrtiiou  with  Ih*  (lav«rn- 
meot  with  rr^lvct  t"  lliw  |mliilH  uIh-it  tlii>  L-mli  ol  Ilii-  oMc  .<biiiil<l  W 
kijdL-i|.  I'i'th  nl  Hnlilai  nriil  Ri-t  ii>i>U.  It  w>i<  iirtnujiiy  that  iltr 
oaliU  ^luiilil  he  Iikul  iinili-r  tlin  iinilrcikm  of  llic  kiiii:«  <if  ibr  foTttt-wfa 
at  both  lilAcn,  UlJ  that  they  shaiihl  ho  |int  in  ooiniiililiicAtinii  trlth 
the  (.lovvrnor  of  KvmitiiU  ivn-l  the  nfliL'MTm  ontiiriiftii-tin^  tlm  trnr>|iit  nl 
Halifax.  I'nlil  lh(>y  know  thi-  rcnult  nl'  Ibpai  Cflmintinirjitinnit  r)i»y 
Mtililnol  nay  fixticily  wlinni  th"  ralil"  w-(>uUl  If  [aid.  Th"  Iv.viini 
tnoiit  bait  ill  Ihv  IhIuikI  of  lleiiiiu<laaiiailiiilr&li|''  •ij'rtctii  iif  li>h|.'t'i|'li\ 
anil  Chci  '  O'na  a  [iMTal''  Him  of  Ictqiliuiiy.  Thui  L-biiiiiimii<.;iii' 'i- 
tliTCIiKhoiiI  the!  iiilaiiil  ni-rr  amilvil.  uml  thr  miuiiin  irF  <?i>iniiiiiiiit.jii<ju 
vith  Uie  loiunUiid  tn-p'  Itwuk'X-  wiCltiu  the  nacli  ol  eviryona.  Ttii^y 
auli('i|>aLiH3  baviug  a  very  Gxt<^iuiv<>  trairic>  frftio  llcriHtLila,  whivh  oti 
■ocoHiil  of  thn  eliiiiaU  wwa  vcit  liiiu  iriiitBi-  retort,  Ihnugh  thciilariil 
i|  liic  Mr*nl  nf  tfUKrsi'hif  i-»!iiuiii!iipnli'iii 


km]  hitl)nrto  (tttTtml  tliruiij;! 

wiUi  the  mainlanil.     Ktnm  im  >triirKirnL 


^ttioii  tilw  KiTniiKia  ivu> 


a  tilace  of  importance  ;  nnrt,  with  ili'-  i\tt»1i|isbmriil  nf  tlir  t.-nnnwny's 
cdIiIi',  tlic  rilaoe  wonhl  beronin  a  kfc^t  foi^  "^  (*11  foi'  »tcai)ici>. 
Altnucthtr  hu  IwiVwl  furwaril  lioimfiiUy  tn  their  in'oiptct*  afWir  tli« 
cahic  wa«  at  work. 

In  aniwpr  to  '{iimtloiM.  tW  Cholrmwi  «tjit«il  Uiat  about  SOO  ki)ul>> 
(if  tbn  nalilc  weni  itlnU'Lv  riintk-.  tlo  rnn\i\  d^I  wiy  niLaolIy  whi^ii 
it  w.iiilil  be.  Iitti«liwl,  litit'  ho  Jio]inil  ttml  il  wdiiU  CMiIaitily  tx  foiii. 
JiIpImI  hofon- thi"  mil  af  lbi>  yrar.  Ttir  juyuioigl  of  lln  *Ji>VM'iiiiici;l 
■ulMiiity  ntiilld  Impo  rrmn  thrir  m.ii-liiiK  tlie  first  iul-h!!*)^  thfUKh  LIm^ 
cable      The  lii^licntllTo  inlcrcnt  wmiM  Hit  )»iil  in  tliu   mpftiitiiiii'.      To  n 

purtatn  ■•tfinl  ihny  were  bomirf  to  ooinpVtc  the  w.'tk  lii  a  sfHvifwl 
timr,  bnt  iftbcT  rwiibl  niil  Aam>.  hu  imil  un  ituiihl  they  troiiUl  r«wivr 
the  nmc  coniiiiivratinii  ii<  hithi-rtn  frniii  the  i'ii>veniiii(.-iit.  Thr  con 
iractori  were  bonml  to  ilrliver  thr  cxlili'  witliiii  a  luciaiii  timo,  and  the 
Dinxtton  imtorlAinnl  ito  driiihi   llint  tlmt  WDigM  hi-  ilnnr.     Ah  be  bad 

I  said,  tliey  ?xtie«t«l  U>  havu  tho  caldo  Klii|>pol  'irnl  Idid  iiaforo  thv  on  1 
of  tW  year.    TIi»t   woiil-l    input   tli«  Comiwny'i  eontwiet   vritli   llin 
Government. 
The  iirocoudings  llifii  li>rniiii«U'iI. 


PROVISIONAL  PATENTS.  1889. 


SinK»i(ii.i;   16. 

14661,  A  primary  I>i>tl«r7  BOIatlvB.     llcrUrl   Aitlim   IIoii^vra«ii, 

17,  St,  Aini'i  .»|inrr,  Mnmlic^til. 

1466^   bnprQVCtn«aw   In   or  r«ltttlaK    to    primary    tmtt«n«B. 

Iliuln-i(    Aiiliui  llt[i.ii-v-iii],  !7,  St.  .Vnii'i-ntirit.',  Mjiifijr..(i-( , 

145&5.  ImpniTflinoata  Is  Uio  mathod  vf  and  app«ratiu  (or  ro* 
oonUnK  t«l«||ntphlo  or  otlior  klitoa,  m«r«  «ap«ola)ly  up- 
pUOftblO    t«   ayptaon    roeordor  telegrrftphle    laatrumcnta. 

(■(.fir^ii  Drajn'i-  iitiil  \\  ilii.mi  llniry  Xih    S,  KlTii-mnrt,  Vi'iiijilp, 
[C'trill'h'ti'  »l"'i'illr4ltioli.) 

1AA71.  Imprevvmanta  In  oIoctrloAl  ■wlt«lte«.  Amlrviu  l'<iiei' 
LkijiMh'ii;,  IB,  Ri'i'iiiii.niiiil,  Ti'liijijiLiti  imk,  I,«ndiin. 

14689.  InprovvRicnta  In  printing  Wlocrspba.  t^tcdtrlclc  {ktlwrl 
Willuiiii  ILi^iiin,  ZI,  Si>iii liiiiiiiittiii  luiilJiii^.  Luiiiln:!. 

14560.  Impra'Mnonu  la  sl»«tno  b«ila.  llarriiaii  Urorc*  aud 
.Insojih  Henry  Stewart,  24,  .Son tlutin|it<iii- bill Iding*,  Londoti. 

SRi'ni.MPtifiv  17. 

14692.  trnproTamGnta  IB  net«llle  otr«iiit«  or  oondnotors  oT 
«l«etrleia   onorgy.      H.iiry    Fnin.-li   CamiilK-ll.    55   mid  56, 

Chanwrv-Uin'.  L>iidi"i.     [Ci>iit[.I.i.i  .]-^'i(i-Miio.ii.)) 

14601.  Ab   ImproTMl  oonaootor   for   tlio  olononta   of  otoatrto 

b*t<«rU«.     Urorf^e    MacattIiiy-CTiiik>bBiik.   62.   St.    Vincent' 
Birtiit,  Glaagow.     [Sidney  H.  Harrvtt.  MnmvluisMLi. I     [Cfttn. 

l>lEtU!l|1«cllle4tllotl.) 

14636.  IiBp>«T«tB«Dta  la  «pp*ratKa  for  tb«  antoniB,tlc  ooatrol 
and  ragulAtlon  of  •laatrlsnl  onrrntU  Dor  al««trte  ll|htliig 
and  othor  poriioaa*.  t;i.-oiu«  K!.Ii1iit.  63,  Sali-ntwoi, 
lJfil>y. 
4649.  An  Improvod  eorarin^  On  BtaaiB*plp<iiL  eloetrl«  wlrwa, 
and  ttu  Ilk*.  Wiliiaiii  Ui>bcit  Lakf.  45.  ^mtlmiiijiUin 
Uilldiujg^  Louduu.  (Charles  Tuiiuaiil  hx,  United  Staler} 
fIJonijileta  apccUcatiou.) 


I46fi6.  Improventnu  In  cleoQic  glow  lamp*.    Ahmmlvr  Born. 

jitriii,  fl,  .■l(iiitii--'li""  t,    t'iti'.'iiirv,   l^itnlon. 

14664.  ImprovettiDnta  In  nad  rclnting  to  door-btll  neotuuilKiB 
(or  niMihiiaicaUv  rlnsins  door  boUa.  ao  aa  to  tmltata 
•lootno  tMlla.  to  bo  appllod  In  bonaoo  and  otiter  balUlnd. 

AH"II   K.   It'.n.kwi-;!,  II.   Chaivirj'.Uii'',    Lfniion.     ',C[ioi]ilcte 

"imi'llk.itiuii.) 

11666.  tmproronrumta  la  olaotHo  oondnlta  [or  atroot  rallwajra. 

■Imm    Wilford   Hnno,  77,  Chanrtrry-lanc,  London  )     (l>>ni|>l*t« 
8|iiWllinit  1(111.) 

14677.  baprovomonta  roUUa«  to  Uio  npplloatlan  and  utlttM- 
tlon  of  clc(;|ra-inagn«tlani  for  tbo  aciMratloa  of  W<ala 
and  to  apporatoa  tlMrofor.  Uiri,.,i>i  iL  M^llitt,  6,  ltr«ani'i 
Iniildinfft,  CliniKiery.laiiB. 

Si-,rit.:viii.;);  10, 

14684.  KloetrlotU  adTortisomont  movlaKnuuiUiu).     llonry  Fv 

Ni<v<I«-,  Kiipii  Loil^-r,  111-..' kill  lull  (1,  K.-iii. 

14711.  Impraromonto  In  the  eqoipinent  of  onn  driven  by 
olaotrldty   or  any   aieany    other   tbaa    flnld^preiaare. 

Tln-iiiiii-  i;tuii;i'   I'jxx-  22.  Sriu(li,n,iiioii  Imil'liiiip,  t/>tl'h>ii, 

.■^iii'i  i;mlii;h  1ft. 

I47f!3.  Dtalrtbntlon   at  Uio  oloetrlo   carroat  and   tht  oarro: 
abaovlHira  In   initaUaUona   with    maltlpla    eoadustsra. 

M'.iMiituiir  M'i..(ii'[.  i'G,  ili;,|l(  llnl'n'iii.  l^-mtl'iu, 

14789.  InipTOTOmeqta  in  Inlvroal  aoailiuttion  rosoaoratlTd 
■hormo-matora,  oomo  of  wbloh  aald  lonprovomaati  aro 
nppUoablo  to  other  (omia  of  tltonna-dynaiala  ORdaea 

.hiiiii'>  I  <iii'L.^ii'n\r'u,  f|,  I 'liiyliii>...<|iinrj',   l.ivi-i'|iii'<l. 
.Si.  lU'ittiKIl   20 

li.l'l.  TtM  maklnji  and  ooaatranct  >a  «f  a  ptaoraali  oliHri 
Ughtod  antovauo  adTortitor.     Wihumi  Unary  «>rlua 

77.  l.iitllii'i-liiinl,  r«iiilii..r>i,'.jll,  Siinvy. 

14316.  Tlio  moklos  or  oonatructloD  orolcvcneal-eororad  anili 
■uak  roflsoUvo  or  olbtr  lottcra  or  algai  ntod  f>r  faslu, 
worda,  namaa.  and  advertising  gonaraUy,  to  b«  mad*  la 
Bay  anitablo  material    Williirn  Ih  ury  <;rilt<iit,  7^  L>llii*<i 

niEiil,  Cttiilini  iii'll,  .Snrri'y, 

14860.  Improvomonta   la  antomatlo   lolcphaoo   davlDoa.     Carl 

(lu.-t  tl'itliiiBiiti,  18,  |liivkitiKhiiii-.i(i'i.ii?r,  Sti<kii-1,  L<juiI<jii 

14871.  ImprovomimU  oonneoted  with  or  appUsable   to  ba 

or  voaaeU  oontalnlnx  llqulda  naed  la  olcotro  plating  or 
dyeing,  or  the  oleotrolyle  a(  Btaraxa  battorlci  aid  tti} 
lllu,  K'Ui^iii  lliiiii.iii>«ii  .iii'l  IXivid  ,V|>|ili'l.  Ill,  47,  Liiit:.lu'>. 
in■I'lll'ldI^  Luadmi, 

.■*HI-|(:Mimil  81, 

14B94.  Improved  furnao*  and  appi,ratn«  (or  oloBtro-obooaUat 

and  obomloal  maaoTaeturon      I'liomji    l'.irk<(,    Walvue, 
)in  til  pill  II. 

14932.  A  oomblnod  cigar  eatMr  and  olootrto   UgbUag  dart 

Albiiit  t'lii'lUo'lvr,    115.    Criniii3ii-«lnJ.^t,    Lfudoii.     COoiii|.'«U' 

ii(>fcilic»tioii,  t 
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SPECIFICATIONS  PUBLISHED, 

1887. 


747,  ApplyUg  ^ootrlolty  to  propol  vohloloa  on  roads.      Wyn&c 

(Ciiiiijdtlo  fi|itdlicalioii.)     &I. 

liiaa 

13S64.  rroparlng  notaUlc  aoriacaa  tot  otootra  dopoalM.  KItuw 

uii'l  tiliiii>ii'.     6-I. 
12056.  Conrorttng  olootrlca)  otvrroata.    /ii>eniovndtj   and 

8.1. 
14941.  Electrleal  burglar  alarms.    Gaii^-.    8d. 
L'»fa36.  Eleatrlc  bnttorlaa.    .-iili.i.i[i,    ftl. 
16141.  Kloetrio  contaetapparatna.    TyW.     S>t. 
Ibii'i.  ConoratlngrhytHmlo  olcolrlecnrronta.     L«<i^uR-Dav 


8.1. 


UWJ, 


10814.  Lantoraa  lor  alootrlo  lampa,  dto.     Kul-o.     8d, 
UCF7&.  Dyaamo-eleotrlo  maehlnea.     Currfe,     OX. 


COKPANIES'  STOCK  AND  SHARE  LIST. 


DI<l<toiiiL 


12  Keh. 
12  Feb. 
H  Nor. 
37  July 

12  July 
ZJuly 


1/2 

2/0 
0/1 1 
10/0 


Kane 


Aii^o-Anmricati  llnuh  S.h. 

—  fully  paid  

Con  Telei>ba]ir  ft  Uain    ... 
luilia  Kobbi,-!'.  U.  P.  k  Tel. 

IIOUM-td'HcJUBO      

UetKi^ita  Electric  Stiuply 
London  ElMtriu  Sapply  ... 

Swan  United 

TelcKraph  Coiu  I  ruction 

—  A%,  laSfl     

Kational  Telephono 


Paid. 


t 
10 


Baonp. — The  Cor|X)raLioii  of  BHCiip  opposai  apiilications, 
Slid  win  iijtply  for  powers  tlietuselves. 

H  Exeter. — Tbe  Town  Coiiticil  of  Kxebor  hag  decided  not 
to  iiutiitt  upon  uiidergi'oimil  wires  »t  once, by  24  votes  to  II. 

^B  Dnbliii.— Tho  Dublin  {_'OqK>ration  have  come  to  terms 
H^th  tho  gas  comi:)»ny  and  decided  to  buy  Lbe  pubtiu  Uimpo. 

H     Stockton. — The  Stockton  Town  Council  han  (Jocided  to 
o{i|i(j«o  upplicatioris,  and  asks  for  jjowem  for  electric  li^ht- 
^ying  thcmsflves, 

V  A  Halfway  Measure.— The  Illinois  [tailrofid  ums  an 
electric  motor  to  drive  a  pump  to  force  gas  into  larika  to 
put  into  the  train*  to  liglil  the  ciu-riagos. 

_^  Edison.— On  bU  return  to  Pana,  Edison  riKuivud  the 
Bpommundcr's  Cross  of  tbo  Legion  of  Hotiour,  tbe  hi^boit 
Hkoiiour  thnt  i-'mticc  curt  bestow  u[ioii  3li'ajt;;era. 

^    Bonrnemouth. — The  Town  Council  uf  Bournemouth 
lus  cousidurvd  the  (luc^tiftn  of  taking  the  power  in  its  own 
^^uuiils,  but  the  conoid  oration  hnii  l)eoii  atljounied. 

Holbom.— Tbe  I]i>]borti  Bo:inl  of  Wor1<s  hu^  adopted 
»   motion    iigrooing   to    allow    t.ho    M«troj>oliti»ii    Electric 
HOompany  to  curry  on  the  work  of  laying  their  mains. 

Personal. — We    are    infovmcd   that     Mr.    Kapp  has 

» resigned  his  position  with  our  coiitemjorary  IwlvMrief,  and 
intends  t»  dovot«  himself  entirely  bo  pmresflional  work. 

Choltonbam. — A  special  moetitig  of  the  CbeltCDham 
Town  Council  i»  called  for  October  21  to  consider  the 
rpimtion  of  the  adoption  of  cloclnL-  lighting  by  the  town, 

UndersTOund  T«Ieerapli8.  -Pipes  m-q  being  laid 
from  tb<>  litatidn  to  the  fJr.ind  .Stand  »t  Aatot,  iti  order  to 

^^convey  tclegraphH  now  underground  instead  of  by  po^ts  as 

^nl  profiunt. 

H     Doncaster. — The  Boiicanter  Town  Council  have  refused 

^tbeir  a»6ont  to  the  proiK>Ral8  of  the  House- to- [louse  Com- 
pany, to  pnb  down  Ik  atation  on  similar  lineit  to  tlutt  ut 

^KliVcst  Brompton. 

^  Daadee,— At  the  mooting  hist  wook  of  the  Dundee  Gas 
Comtuiasion,  tt  wan  a{;rocd  to  memorinliso  the  Boiird  of 
Trade  for  a  provisionuJ  ordor  emjiowcring  the  Commisaion 
to  supply  electric  ligbl  for  public  and  private  purposes 
within  the  city. 

H    Cbester. — At  a  special  meebiog  of  tbe  Chester  Town 

^  Council  k^t  wodk,  the  recommandatiou  of  the  Watch  Com- 

niitteti  ui  'tpjily  for  *  pruviMonid  order  for  the  town  of 

I  Chester  wan  carried  uianimoilitly. 
Woltlng'.— The  works  of  the  XS'oking  Electric  Company 
ire  progressing  nipidly  under  the  su|)crintondcnco  of  Mr. 
Kenneth  Mackenzie,  C.I'!.  It  is  expected  that  a  i«npply 
will  be  ready  for  start  in  Novemlwr, 
Blackpool.— On  Wednesday,  Sept  2r>,  the  Blackpool 
Town  C(iuri(-il  held  iho  Rhorleat  meeting  on  rocoi-d — ten 
niiautca — and  decided  to  ap])ly  thcmselv&s  to  the  Boani  of 
Trade  for  a  proviHional  order  to  light  the  town. 

Paddln^on.  — 'Hic  ^pcci^l  mooting  of  the  Paddington 
I  Vestry  will  be  held  at  the  Veatry  Hall,  Uarrow-road,  at  10 
o'clock  on  Thiii'Mlay  next,  Ui  consider  tbe  ways  and  menns 
I  ef  introducing  the  electric  light  by  a  iirivute  comjiany. 

The  Monster  Inaaudeseent  Lamp. — Wc  are  aske<] 

t«  Btato  that  the  ^IjUOti  o.p,  incundiMcont  lamp,  alluded  ti) 

,  lait  wcclt,  as  used  xt  the  Ncwca^lc  Museum,  wan  moile  fur 


Mean's.  J.  U.  Holmes  and  Co.  by  ths  Sutibcem 
Coni|Hiny,  of  OateHlisad. 

Deptford. — The  aiTangemonts  for  starting  at  D«pl(ord 
are  progresaiiig  («mi,  hal  are  not  yet  complete.  Testa  have 
been  going  forwrird  on  tbe  10,000-volt  cablea,  whith  arc 
now  through,  and  tolephottic  moeaagea  h&ra  bMR  sent 
ulong  the  cable  between  tbo  ofhoes  and  Deptford. 

Dry  Batteries  and  Boll.— Tbe  Oasaner  dry  batteries 
are  now  miuio  up  in  HotA  with  eloetric  bell  and  push  by 
the  English  agents,  Messrs.  Maylleld  and  Co.,  and  tbe  ad- 
vantage of  being  able  to  jilaco  it  in  any  poeition  without 
spilling  is  one  which  is  readily  appreciated  by  tbo  public. 

WeBton-super>Mfure. — At  a  meeting  <^  the  Board  of 
Commiesionors  at  \\'e.JWii-sn|«r-Mare  Ia«t  week,  the  request 
for  the  consent  of  the  Board  to  the  application  by  lh« 
Laing,  Wharton,  and  I>owu  Construetion  Syndicate,  for  a 
provisional  oi'der  for  lighting  the  town,  was  refuseit  by  liie 
Boai'd. 

Technics. — At  will  be  seen  from  our  advertisement 
columns,  coiiraeB  have  Iwen  arranged  for  the  coming  season 
in  civil,  niwlu(riii.':d,  oluctriual,  and  chemical  onginooriTig, 
and  other  subjects,  at  the  Glasgow  and  West  of  Scotland 
Technical  ('o)logo.  Full  |)articn]ant  of  tbe  daaeea  can  be 
ottninod  from  the  secretary. 

Kensington. — Work  has  just  boen  started  for  Uyiug 
the  Callcnder- Webber  niuiiiei  in  the  Kensington  district  of 
the  Chelaoa  Electricity  Comjiany,  lying  in  and  around 
Egorton-gjirdens  to  the  Brompton-road.  A  large  number 
of  houses  are  being,  or  have  been,  wired,  and  the  supply  of 
current  will  bo  put  on  very  shortly. 

Salford. — Tbe  Salfoi-d  Council  have  decided  to  apply 
to  the  Board  uf  Trailc  for  a  provisional  oixler  authorising 
the  Corjwratioii  to  supply  electricity  (or  public  and  private 
purpoflss  within  the  borough,  noiice  having  been  received 
that  the  Manche=tt«r  House-to- House  Electricity  Coni[ttny, 
Limito<],  iuLondod  seeking  thlH  ^lower  in  the  session  of 
I  BOO. 

Henley's  Cables.  —  The  new  price-list  of  W.  T. 
Henley  a  Telegraph  Work*  Company  (or  September,  1889, 
has  been  sent  to  us.  'I^is  catalogue  embodies  li«t«  of  the 
variuuK  siz&x  and  (Qualities  of  tlieae  we  llknown  cabloa  with 
rcvisoLl  prices.  It  also  contains  Hets  of  wood  cnaing^  for 
electric  light  muiuR,  which  the  company  arc  now  supplying 
for  all  siKos,  in  whitewontl,  redwood,  and  pine. 

Gloucester. — At  the  last  meeting  of  the  Gloucester 
Town  Council,  the  town  clerk  ro[»Oftod  that  if  the  Council 
proposed  cither  Ui  apply  for  a  provisional  order  tbemsetvee 
or  to  consent  to  the  granting  of  an  order  to  any  of  thecom- 
[wniee  applying,  it  would  lie  nueussai'^'  to  CiiU  a  g|)ecial 
meeting-  The  Street**  Committee  have  therefore  resolved 
tn  call  this  mooting  with  one  month's  notice  to  consider  the 
i|Ucstioi). 

Iieotnree  on  Dynamos.  —The  aeries  of  lectures  by  Mr. 
W.  B,  P^sun  at  llai^'vcr  .'><{uare  will  commence  on  Oct.  16. 
The  syllabus  will  comprise:  Hnit«  ;  tines  of  foro«;  tbo 
idea.1  dy  naniu ;  furm«  of  magnotx ;  reaction  of  tbe  annatare ; 
parasitic  eurreiit« ;  altflmating-current  dynamos;  direct- 
current  dynamos — open  coil,  closed  coil ;  Oraramo  and 
Hicmotiswinding;  scrie<<MnJ  shunt  wound  machines  ietflcieut 
working;  dynamo  tasting,  and  bulanco-sheet  of  energy. 

The  E.P.S.  Syatem.— Tbe  silver  modal  awarded  to 
tbe  Electrical  Power  Storage  Corai»any  at  the  I'aris  Kxhi 
bitior  is  for  the  E.P.S.  sysUni  of  public  snjiply  of  electri- 
city from  Ktonigo  kittories  (King's  patcntaX  the  same 
system  which  i»  tiow  at  wnrk  in  the  ChcUoa  Kleetrivtt^ 
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Supply  Company's  central  and  mib-etations  in  the  pan'iih  of 
Chelsea.  The  difttribHtinn  is  here  t-ffocwd  from  two  aiib- 
Htationa,  lUiH  the  company  has  a  lliinl  eiih-atatioQ  com- 
plot«d,  but  not  yob  in  optration. 

X.«ia«0ter. — A  ajjecial  mflotiiiy  of  the  Leioegter  Town 
Coancil  haK  heen  siinimonod  for  Octalier  29,  to  confirm  a 
rMoliition  slready  adopted  in  favour  of  npplyinR  to  tlie 
Board  of  Trade  for  a  provisional  order  to  empower  the 
Corporation  to  introtliice  and  supply  the  aloctric  light  for 
public  purpocos.  The  Council  alroiuly  own  the  fjnx  vorkif, 
which  lajtt  half-year  produced  a  net  profit  of  £1.1,000,  thus 
raiein;;  the  entire  aramnt  derived  from  this  source  towards 
the  relief  of  the  Ift«l  tawi  to  over  f  130,000. 

Cable  V.  Eleotrio  Cars.— St.  Loni«  tnimwayit  dis- 
carded hornes  ard  took  to  cable  lines.  The  result  was  thnir 
Hharea  went  up  from  ISOdols.  to  SAOdoK,  and  ihc  gurmunil- 
ing  property  incraascl  in  value  2S  i«r  cent,  They  are 
now,  to  obtain  srill  fiirthor  im |>roi'ements,  about  to  discard 
the  cable  8y8t«n].aml  have  conti-acted  fui-  an  installation  nf 
the  electric  motor  aysitam.  The  ele«tric  aystera  is  also 
about  to  replace  the  cable  in  Katimis  (!'it.y.  Thcae  fact)! 
Rpoalt  eloriiiantly  of  the  efficiency  of  electric  traction. 

Pooket  Voltmeter. — \fessre.  \fayfi«ld  have  shown 
iia  a  ])ockot  voUmetor  which  they  have  just  cninplet«il, 
which  protoiMs  to  ba\e  an  extondod  uaefulness  for  elec- 
trical eiijipne*T«.  This  instrument,  which  ia  ot  the  size  and 
shape  of  their  voltmeter  recently  destribod,  now  mnges  up 
to  120  voIt«,  a  capacity,  there  is  hardly  need  to  point  nut, 
which  makes  it  of  great  convenience  for  most  ordinary 
inatallations.  The  inetrument  is  of  the  size  of  a  i-uthur 
large  wateh,  and  ia  neatly  finished  and  nickel-plated. 

School  of  Bleotriool  Bn^noortnff. — Wd  are  in- 
fortned  that,  lu  the  result  of  the  cTaminiitioriR  for  the  certifi- 
oate  of  the  School  of  Ele.ctrica]  Kn;;inauriti^,  Princea-atreet, 
Flanover-equare,  recently  conducted  by  Mr.  GiaberL  Kapp, 
A.I.C.  E., the  following  pontlemen  haveobtained  the  certificate 
in  electric  lighting  and  [tower  truiisniiDiiion  :  Messrs.  H,  K. 
Bartlelt,  S.  Bono,  J.  H.  Bomver,  jun.,  T.  A.  Praser,  W,  C. 
Ooodchild.  The  candidates  pBasod  in  two  pa[>erii,  in 
mechanical  and  in  electrical  e'lgineering,  and  st\w  u  rim 
tv)fvjtnd  pmcticttl  oxamination. 

Electrical  Premises. — It  will  bo  *0Bn  from  nur 
advertisement  column:  that  the  Icaee  of  the  large  prcmiaus 
in  Go!den-«iiiare,  W,,  recently  occupied  by  the  late  Sii 
Charles  Bripht,  are  offered  for  sale,  and  also  the  olwlrical 
and  other  iiwLnuiients,  engine,  dynamos,  and  batteries,  etc., 
as  already  fitted,  with  other  accoBaoriea.  The  proroiseB  arc, 
of  coiir«c,  well  known  in  conjunction  witli  electric  uudur- 
takings,  and  might  bt  exceeilingly  cuuvem&nt  either  for  a 
private  practice  or  for  an  office  of  a  company,  or  for  a 
t«chnirAl  .school  or  other  purpojie. 

Brookie*P«U  Are  Liunps,— The  firockie-Pelt  arc 
lumjM,  made  by  Mesara.  .lohnsfja  and  I'billips,  are  giving 
great  Hatisfactiun,  and  are  being  widely  adopted.  We  hear 
that  7A  of  the.se  lamjie  are  about  to  be  put  in  the  sorting 
rooioa  of  the  Uoncral  PoKt  Office,  SU  Marti nVle-0 rand. 
Twentyfive  are  also  being  sn|kplied  to  the  Xatal  Harbour 
Boan),  and  other  luppliea  for  colonial  use  are  being  sent 
out.  The  fii"m  have  exfxirt  urJcra  on  hand  for  some  four  or 
five  hundreii  of  the  Brockie-Pell  kmp,  and  wc  are  pleaacd 
to  find  the  prophecy  of  I'rof.  Thompson  at  the  Society 
of  Arts  aa  to  its  merit  is  justifie'l  by  the  reatilta. 

Old  Students'  Dinner.— The  fifth  anniwl  dinner  of  the 
CiO'  and  Uuild-i  of  Lotiduti  Uld  Studeiita'  Aaaocialion  will 


be  held  at  the  MoDchester  Hotel  on  Saturday  week. 
October  12.  Tfaeae  dinnera  are  a  very  agrwaWe  r^nion  ol 
the  paat  students  of  Finshur)'  and  Kcnirington  Technical 
Collogos,  and  many  now  very  well-known  and  active  mem- 
bers of  the  electrical  and  engineering  profoasion  gather 
round  to  mcut  each  other  ani  their  erstwhile  preceptors  for 
vocial  iuterconrse  and  W>  report  progress.  We  tni«t.  there 
will  be  a  large  uttendnnco,  and  that  nil  members  who 
possibly  can  will  attend.  The  tickeU  for  the  dinner,  price 
4s.,  are  to  be  obtained  of  the  hon.  aecrotariee,  U,  Garfield- 
road.  S.W. 

Telephones   in  Austrita.— Long-distance  telephonic 

commiuiication  W!i»<  L>peued  on  Tuesday  in  Austria  between 
Vienna  and  Prajpie.  a  di.^Unce  of  220  milca.  Every  sub- 
flcriher  in  Vienna  can  now  communicate  with  Prague,  and 
every  word  can  be  perfectly  understood  and  the  voice 
ivcognimoil.  In  connection  with  this  news  the  London  Star 
geta  rather  a  good  joke  on  the  DaUp  AVw*.  who  first 
arinounceii  the  opening.  Their  con'Oapondent  mentions  aa 
u  curious  fact  that  it  baa  been  obi^orved  that  thooe  who 
listen  at  Prague  hear  more  clearly  than  thoao  who  listen  in 
Viunnn,  and  remarks  the  reason  has  not  been  explained. 
The  Stur  heada  ita  paragraph  "They  speak  pkiuor  in 
Vienna,"  and  says  the  rciuton  secmH  cleur  enough. 

UtUising  Nlaffariu^A  definite  acheme,  nnder  the 
name  of  thu  Niiigai'a  Hyrlmulic  Electric  Comjiany,  bsa  been 
organised  at  Alexandria,  Virginia,  for  the  purpose  of 
utilising  the  water  power  at  Niagara  Falk  It  it  stated 
that  the  company  ha«  secitred  from  the  Ontario  Govern- 
ment the  right  to  use  the  water  at  the  Horseshoe  KalU  on 
the  Canadian  side,  and  that  thoy  intend  to  secure  their 
[)ower  by  tunnelling  through  the  rocks  to  the  bod  of  the 
river,  thereby  obviating  danger  from  ice  and  wreckage,  ami 
also  leaving  undisGgurcd  the  beatity  and  the  scenery.  The 
comjjany  pro]yjBos  with  the  power  secured  to  furnish  light, 
[M)wor,  and  heat  to  various  i>oinUi  within  a  raditw  of  40 
mi  lea. 

Electrical  Conatruetion  and  Haintenanoe. — The 

mamnKfth    contliiiiation,   tlic    Kl«tlricii!    (_'oititruction    and 
MaiDteiDincc  Uom|)Hny.  have  taken  c)uite  pnUtial   offices 
in  Worcester  House,  Watbrook,  where  they  have  just  hekl 
their  first  statutory  meeting,  as  reiiortcd  olscwbore      We 
notice  Mr.  Tar>-er's  name  appears  once  more,  and  wc  shall 
be  intercHteil  to  see  if  thin  gentleman  has  an  office  in  the 
building.     Ho  is  probably,  however,  of  too  retiring  a  dis- 
po.iition.     Wc  learn  that  great  endeuvours  are  boin^  made 
to  get  the  afFaii-K  of  the  K.P.8.  Company  into  spick-and-span 
trim,  fio  that  they  may  bo  handed  over  on  the  31st  oi  this 
month,  and  will  remove  to  these  offices,  to  which  all  ordtn 
in  future  will  be  addressed.     The  K.P.S.  ComjKui}-  are,  wc 
believe,  very  busy,  orders  for  occi^mulators  for  all  pitrpotei 
constatttly  coming  in. 

Post  Offloe  Tolephoaes  In  the  North. — The  Pwi 

OITr-o  uiithiM'ttJM  have  coniinoncud  their  new  iirrangemenU 
with  regani  to  telephoning  in  the  North  of  England.  Oi 
and  after  the  lat  of  October  their  telephone  wires  betveit 
Newcartlo.  North  and  South  Shields,  Jarrow,  Tyoe  Dodc, 
Sundi^rland,  West  Hartle)}ool,  Stockton,  and  Middle*- 
biough  may  be  ased  by  the  public  on  payment  of  a  fee  ot 
Cd .  for  a  conversation  not<  exceeding  three  minutes.  Peofik 
can  thus  communicate  with  persons  who  have  already  joiaed 
the  I'etcjthnne  Kxchnnge,  and  they  can  idso,  by  mean*  *( 
"silenee-hoxea"  placed  at  the  varion4  poet  oSees,  earr^r  do 
a  convcnuition  with  ubhcn  by  directing  them  to  attend  al 
the  Btlorico-hox  at  the  other  end  at  a  |NLrti<;ulAr  time.    U 
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the  cue  of  communicHtionti  Wtweeii  personn  in  the  eame 
towo,  the  fee  for  a  talk  of  not  mora  than  tbreo  minutes  is 
fixod  It  3d. 

Western  Counties  Telephones.— Steady  progreoB 
baiiig  cuulc  in  Torciiiay  and  the  nelp;bbouiboad  in  the 
ttlkUier  of  tolcpboiiic  cotnmtinication.  Tbo  number  of  sub 
Mribere  to  the  ToiYjUiiy  KxchunKC,  according  to  the  IVciUm 
Morning  NfWf,  haa  now  reached  alvmt  llO,  and  the  average 
d&Qy  caIIb  are  betwoan  400  and  500.  Increiuing  vat  Is  also 
being  made  of  the  tclojihonc  in  th>e  surrounding  towns, 
tbcrcby  furnishing  ample  proof  of  the  fact  that  tho  value  of 
this  simple  &nd  ctfoctjvo  method  of  e[)edkJng  is  b&ing  vqt}- 
generally  adoptod.  The  rocont  extension  of  tho  telephone 
from  Tor<(u»y  to  Plymouth  ban  excited  much  attentJoa  on 
acconiit  of  the  com  para  lively  long  disUuice — forty  mil&s — 
between  the  two  tovriti.  The  line  in  perfectly  clear  &iA 
free  from  any  interruption  whatever,  and  a  conversation 
can  be  carried  on  with  almost  <u  much  ease  as  boiwoon  two 
persons  in  the  same  town. 

Paper  Tnbe  Insulation. — A  now  syekm  of  insula- 
liiifj  elaciric  wires  is  r*!p<irt.(wi  as  about  to  bo  adopted  in 
tbe  new  opera  house  at  Philadelphia.  The  material  used  is 
ihf  new  fire  and  waterproof  pii]K'r  insulation  monliuiied 
iMt  wook.  The  paper  compound  is  made  in  tubes, 
which  can  bo  easily  laid  in  the  plaster  of  new  buildings, 
for  which  puqiose  it  will  gonci'ally  Ijc  used.  The  paper 
tubes  do  nut  affuct  the  appeamnce  of  walls  or  ceilings.  The 
tubes  are  wry  smooth  inside,  and  after  being  set  in  tbo 
structure  the  wire  ca.ii  bo  easily  pulled  through  by  a  cord. 
Tho  cord  is  not  threaded  in  the  tube.s  at  the  time  of  laying, 
trat  is  |ia«8ad  through  in  a  simple  and  ingsniuua  way.  The 
cord  is  attached  to  a  smalt  bull,  which  is  then  blown 
tbrougb  from  one  end  of  tho  tube  to  the  other,  and  Uie 
wire  is  then  pulled  in  by  the  coi-d.  The  system  presents  some 
obvious  advantages  in  certfiin  Kituiitiuris,  nnd  no  doubt,  if 
thoroughly  practical,  will  extend. 

Electrical  Gold  Extractor, — A  party  of  engineers 
and  jiL-raotis  interested  in  gold  mining  in  South  Africa, 
Australia,  and  other  parts  of  thu  world,  vieittid  G-i-aiitham 
by  invitation  last  wtiek.  to  inspect  the  workn  of  Me»^rs. 
B.  Hurnsby  and  Sous,  Limited).  The  party,  which 
iumbered  about  100,  arrived  at  Grantham  SUtion 
ly  special  train  from  London,  shortly  before  noon, 
■ad  at  once  proceetled  to  inspect  the  works,  which  can  be 
entered  from  the  railway  company's  premises.  Amongst  tho 
various  attracLiuns  the  iiituroat  uf  the  visitors  centred  in 
a  machine  called  "  Coiiseii's  patent  electrical  gold  ex- 
tractor." which,  by  maaiiB  of  otectricity,  extracts  gold  from 
the  pyrites  and  other  gross  mctaU.  The  ciimpuny  iiii;Ui<tud 
General  Fielderi,  and  Messrs.  Vandorbitt,  Robinsuu, 
KxBtcin,  and  Niold.  Subsoquontly,  a  lunchaon  was  given 
at  tho  Town  HaU,  over  which  Mr,  James  Uomsby, 
managing  director  of  tho  tirm,  presideti. 

Booming  Electric  Shores. — One  of  tbe  evorita  of 

the  week  bus  bcun  the  siiddvii  rise  in  electric  shares,  notice- 
ably Ediaon-J>WHii  shareB,  Si  laid,  which  from  the  recent 
3^  have  risen  at  one  time   tu  6^,   nearly    100  above  par, 
and  remain  yesterday  .1  j  ui  buy  and  b\  to  sell.    We  do  not 
the  price  too  high  when  it  is  considered  the  very 
liderabta  profit  made  last  year,  and  the  fact  that  if  tbe 
stations  commence   this    winter  there    may    be   a 
id  for  at   least  half  a  million  lamps  for  this  winter's 
h  outfit,  besides  possibly  another  quarter  million  ro- 
cniciil  of  existing  tamps.  The  incandescent  lamp  has  bid 
pvUl,  but  IB  beginiiinf;  to  feel  tJ)9  Irauetit,  Tbe  Loudon 


Electric  Supply  shares  abo  went  up  to  par.  so  that  it  may 
be  seen  there  is  some  excitement  iu  the  Stock  Exchange 
wortd.  It  is  to  be  hoped,  however,  that  tie  rise  will  not 
cause  a  rush  to  send  tbe  shares  up  to  a  fictitious  value, 
whicb  would  only  result  iii  another  disappointment  to  the 
public. 

WalSiall.— At  the  List  meeting  of  the  Walsill  Town 
Council,  the  Eloctric  Lighting  Committee  recommended  that 
the  right  to  supply  electricity  be  vested  iu  tho  Corporation. 
The  Mayor  mentioned  that  three  companies  bad  applied, 
but  after  communication  with  each  of  the  throe  companies, 
that  committee  bad  come  to  the  conclusion  that  it  would  be 
best  for  the  Corporation  themselveEi  to  apply  for  the  neces- 
sary order,  as  they  believe  tliat  they  would  be  able  to 
supply  the  li;;bt  on  l>olU:r  and  cheaper  terms  than  a  com- 
pany, while  they  would  not  bo  pledged  to  any  particular 
system,  but  would  be  in  a  jwsition  to  avail  themselves  of 
the  l>est  system  that  science  was  able  to  produce  ;  and  the 
committee  recommended  that  the  Council  make  appli- 
cation for  the  necessary  order,  tbe  cost  of  whicb  it  is  esti- 
mated will  1)0  from  X260  to  £300.  The  committee  also 
recommended  that  the  Council  oppose  tho  grant  of  an  m-Aw 
to  any  of  tho  companies.  The  resolution  was  carried  unani- 
mously. 

Leeds, — The  Eloctric  Lighting  Committee  submitted 
to  the  meeting  of  the  Leeds  County  Council  oti  Wodnosday 
a  rcfxirt  giving  particulars  of  tbo  annual  coat  of  the  existing 
Cor|K)ration  installation  of  electric  lighting,  and  also  as  to 
the  cost  of  tbe  light  in  certain  boroughs  where  it  is  in  opera- 
tion. As  the  present  Leeds  Cor|joration  installation  is  in  an 
unfinished  condition,  no  definite  Rgnrea,  says  the  report,  can 
bo  given,  but  when  the  whole  is  completed,  there  will  bo 
about  3,000  lamps  installed  at  a  cost  of  about  .£7,4<'>0.  Tbe 
annual  cost  will  then  be  X3,605,  made  up  as  follows  : 
Depreciation  7J  jwr  cent.,  i5S8.  1,5a.;  inton'st  and  Miiking 
fund  6  per  cent.,  £372.  10s.;  wages,  £380  ;  fuel,  £267 ; 
water,  £16  ;  oil  waste,  £72  ;  lamp  roncwnls,  £730 ;  repairs 
2J  per  cent.  £l8<j.  Ss.;  ashes  removing,  £60;  total, 
£2,605.  This  is  equal  to  '208  pence  per  hour,  or  less  than 
ijd,  per  lamp  per  hour.  The  Council  had  before  them  a 
motion  that  they  should  apply  to  the  Board  of  Trade  for  a 
provisional  order,  hut,  after  some  discussion,  the  motion 
was  adjourned  for  six  montb. 

Sbeffleld.— A  special  mooting  of  the  Sheffield  Town 
Council  was  held  tant  week  lo  consider  the  retjucKt  of  the 
present  ShutBcld  electric  light  company,  for  consent  to 
their  apiiiicalion  for  a  provisional  order.  The  Mayor, 
however,  stated  that  at  a  meeting  of  tbe  Improvement 
Committee  »  resolution  was  carried  rocommending  tho 
Council  to  send  the  same  answer  to  the  application  as  was  sent 
to  tbo  one  from  tbo  Electric  Construction  and  MaintoiMnco 
Company,  Limited— namely,  that  tho  Council  will  not  give 
their  consent  toany  license  or  prov  imonal  order  being  granted 
to  the  cominuy  for  supplying  electricity  in  ShoHicId,  oq 
tke  ground  that  tbe  Council  mi^ht  probably  itself  seek  to 
obtain  powers  necoesju-y  for  thai  purpose.  Tbo  Mayor 
moved  a  resolution  to  this  efToct,  renuirking  that  it  was  not 
desirable  at  present  to  allow  any  company  to  get  a  footing 
in  Sbcfiield,  bocauss  in  tho  course  of  a  very  short  time 
they  would  bive  bo  take  up  tbo  tjueetion  as  a  Council  end 
deal  with  it  Therefore  they  should  keep  their  bauds  free 
The  resolution  was  agreed  to  unanimously. 

City  Ligrhting. — On  Tuesday  a  special  meeting  of  the 
Conintiissiuucrs  of  .Suwcrs  was  held  at  the  Guildhall  with 
refu^nce  to  the  subject  of  electnc  lighting.    The  vvitiyii>^>^y\ 


by  lifr.  Sly  waa  can-iiid  :  •'  Tlwt  llic  ruport  of  the  StroetB 
Committer  of  July  30,  oii  olecbric  lighting  aii<l  tbe  abstract 
af  UinJers  be  printed  and  circiilatoci  imong  tho  momltors  of 
the  Comraifflton."  Colonel  Haywood  saW  he  did  not  tbitik 
the  report  would  giv«  nit  iliAt  was  re(|uire(3,  itnil  for  thut 
roiaoii  II  spiM^ificatinii  vras  prepared.  Comtmiiioe  hud  tfiiit  in 
theirtendei's.biituvarlyull  the  com)Huiic»  biid  maxld  raodifica- 
IJoiiB,  ao  tbat  they  did  not  strictly  a^ee  with  the  eoiiditiuiiB 
tba  Commtssioii  had  drawn  up.  There  was  iiifoniDition  as 
tu  the  modiHcatioiiH  suggested  which  it  tmuld  be  well  the 
C'ommiaeion  ahould  hava.  Mr.  Pnniiell  thon  luovod,  in 
addition,  thAt  the  ciigiiiocr  and  Mr.  Prooco  be  rCpicst^d  to 
amend  the  alMtmct  of  ttindere,  tio  an  to  make  it  uniform 
with  the  conditiona  under  which  the  various  comiiatiiea  avo 
now  prepared  to  contract.  They  would  ihoii  have  oach  of 
th«  cotuputies'  [>rDpocial«  Wfore  thcnii  The  Comiuieaion 
then  adjoiu-nod. 

High  or  Low  Tension. — Euquiiies  of  nil  eoits  of 
town  in.'*1.a.Il;»l.i<i(i](  begin  to  pour  in  for  districts  varioUH  — 
Inr^  and  small,  acatteroi  and  com]iat;t.  It  bchovcfi  mir 
electrigal  ciij^iictjrs  to  carofully  consider  tho  merit«  in  each 
caae,  and  not  bo  run  away  with  on  tho  advocacy  of  any  one 
particular  system.  The  m:irgin  of  proRt  and  the  first 
erj-endiUiro  con,  or  nhouUI  bo,  actumtcly  iletermined  for 
yar)-ing  circumataiicos,  ftud  tho  balance  between  the 
cost  of  laying  large  maina  with  much  copi>er  for  low 
tension,  and  tho  cost  of  laying  email  mains  yAih 
little  copper,  but  with  many  tr.tnsfoimers  for  hij^h  teiiKioii, 
reaolvos  !t«elf  evenliially  into  .t  similar  ipic^tion  lo  that  at 
to  wbothur  lani|«  ahould  bo  burnt  up  f^tor  when  {mwor  ia 
scarce,  or  whether  |>owor  KhouM  he  wmI^I  where  lanipu 
lire  hij;h  priced.  Tho  circuiunUncBH  lunlor  which  oach 
system  {»  ihu  ))ottor  ahuiild  admit  of  very  close  oLiculatiou, 
and  it  would  not  bo  well  for  tho  general  Htatua  nf  cloctric 
nipply  ihjl  moio  puty  a<lv«)aicy,  irrMpectivo  of  i-etpiiro- 
ments  of  one  or  of  the  other  xystom,  Rhoiild  ciirry  the  day 
in  the  Ciirs  of  town  cmiiicillors. 

The  Post  Office  and  the  Telephones.— Says  tho 

Fhuinci/ii  j\*."io<,  in  refereuce  to  a  pnraj^rapli  we  published 
laat  week  :  "  When  tho  Post  (Klitc  ux-icu  a  royalty  of  10 
per  cent  of  the  rocoipta  uf  all  tolcphoiio  comgiaiiies,  it  is  a 
little  unf.'iir  that  it  should  also  enter  into  cumpotitioii  with 
them.  The  Wustein  Cotnitics  and  South  \\'alo«  Tolophuno 
Com|iauy  h^us  a  vUniig  ;(i'icvanco  against  tho  ilepartnieiit, 
which  announces  a  con]]Hjtitiro  telephone  service  after 
October  1  iMitwoiiii  the  princi|Kil  Lomiik  in  SouLli 
Wales.  It  is  very  hard  that  a  tcleplioiie  coDi|i;iny  should 
iie  milkcil  at  lioth  enda  by  tho  Post  Olftco,  especially  aa  the 
royalty  wan  tnipoeed  lus  a  npeuiiM  nf  cnniprumiHu  for  tho 
reUni|iiiB)iiiiunt  of  the  <!ovcrrin)eiit>4  nintiujroly  wheiu 
private  coni|Kirii(»  u-oni  already  KBr\-ing  the  public  well.  ' 
It  due^  accm  huni  fiimi  one  [mini  uf  view  ccrUiinly,  but 
there  is  aTiothoi',  mnl  tiiat  ii  that  telvphiniing  IwUveun  totvnn 
is  practiciiiiy  tologr»|)bing.  The  Vml  Olhce  bare  the 
monojholy  of  telc'^'-aphing,  and  Imvo  let  tho  telephone  com- 
jianicA  under  a  royalty  come  in  and  uko  pait  of  lht^ir 
btuiouttB.  The  •lUOHttun  is  without  doubt  an  ini])oiUnt  one 
and  OTIC  whiuh  inust  imiiu  to  a  head  lomu  time:,  and  that 
before  very  Ivhu. 

Increase  of  Prices.  One  result  of  the  'lookora' 
sti'ikc  in  Loudon  l1.l^  btrn  the  riiw  uf  pricu^  «(  libour  in 
various  other  tiudc^.  Tho  strike  aI  Silvortowii  hax  cau^icd 
other  demands  to  be  inaile,  Itoth  iii  Ijomton  and  in  the 
provincial  biwns,  whi<^h  inn  only  r«»ult  in  ihc  rii^c to eome 
cxunit  uf  cost  priceo.     Messiv.  Binswan^ar,  at  Mitncheatcr, 


have  ex|*erienced  considerable  difficulty  witli  tboir  work- 
men, and  havB  raised  their  men  15  to  20  pet  cent,  all 
round.  This,  ii  is  pointed  out,  tnmt  nece«arily  remit  in 
increase  of  prices,  and  goods  and  fittings  will  not  be  able 
to  bo  always  obtained  at  the  same  low  prices  as  before. 
(Tontmctors  .ind  others  who  are  basing  their  catimatcn  on 
the^e  or  eimilar  prices,  would  do  well  to  take  these  aigns 
into  account  and  not  tender  at  the  absurdly  low  and  cutting 
rales  that  for  some  timo  [>aat  have  been  too  pr«\-alenl^  or 
even  the  ]>reicnt  very  low  rate  of  profit  some  contracton 
liavo  lieen  content  with  will  bo  found  to  have  disappeared. 
The  increased  cost  price  and  the  increased  denuuid  whioh 
mnflt  now  Tieco«siirily  ensue  on  the  throwing  open  of  tho 
largo  cenlml  stations  in  London,  ahoutd  lt»id  to  less  com- 
fwtition  and  better  prices  for  fitting  -,  and  in  all  cases  the 
dejirnbilicy  to  the  householder  of  banng  thorougUy  good 
work  at  a  fair  price  flbonid  be  insisted  upoii. 

Aeme  Eleotrlo  Works, — We  were  up  the  other  day 
at  the  Acme  h^ectric  Works,  and  found  Mr.  Cockburn  very 
bu8y.  He  is  making  arrangements  to  ojwn  a  new  Wcat- 
ond  doput  stid  showroom  in  Princos-stroct,  Hanover- square^ 
a  locality  alrcatty  classic  to  many  electrical  men.  We  lean) 
also  that  the  firm  ai'o  busy  with  tho  now  lwist«d  hot-wire 
voltmeter  of  Prof.  Perry,  recently  described,  wbloh  h 
expected  to  work  wonders,  and  the  Him  are  appointed 
sole  manufacturont.  Tho  Cockburn  fiiscs  are  now  reduced 
in  jtrice,  a  fact  that  may  lead  to  their  still  ftirther 
adoption.  A  now  form  of  fuse  has  just  bevn  patented,  and 
is  t>eing  introduiwd.  which  emlx)dies  ftcvcnd  advantaj^ 
The  fuac,  in  the  fir«t  place,  ia  on  tho  lid  and  not  in  the 
fuse  box  it«cU,  thus  obviating  all  niggling  with  fingers  or 
screwdriver  \a  fix  a  now  one,  Tho  fuse  itself,  with 
tile  Ittad  weight  as  before,  acconling  to  Cockbuni'a 
[Kitcrit.  is  cunncclod  lo  two  blocks  on  the  lid,  from 
which  imijecl  Bludn,  which  lit  into  sockets  in  the  fuso-box,  to 
which  the  wires  are  connected  a»  usual  To  replace 
a  (\^i6(!,  ihurefuro,  tho  lid  is  taken  off  and  the  fuse  can  be 
replaced  while  the  current  is  on  without  fear  of  shocks.  It 
is  also  very  cisy  if*  inApocl  the  circuits  at  any  time  by 
simply  taking  oft'  the  lid  by  tho  Bii;;ora.  These  fuse-boxes, 
with  Katbin'st's  eroBsovor  blocks  for  all  junctions,  make  the 
linMil  dfiLails  of  wiriiii,'  very  coni[)Iet«. 

Aconmnlator  Cars  at  Canning  Town,— Un  Tue»- 

day  morning  tho  last  of  the  live  accumulator  cars  of  the 
Klcdric  Traction  Coni|iaiiy  was  put  on   the   North  MetriK 
politan  Tmmway  at  Canning  Town,  and  the  whole  of  that 
line  ia  now  worked  by  electricity.    For  some  weeks  or 
months  {uist  the  am  have  been  added  one  by  one  to  work 
among  the  horso  ears,  a[id  that  the  amount  of  running  done 
by  those  cai-s  is  not  small  can  be  best  seen  by  the  flgnrw, 
which  hIhiw  that  l.'i.OOOcar  mile«  have  now  been  nui  apoa 
this  lino,  with  only  a  loaa  for  sloppingoH  of   2  per  octil. 
of    tho    total    [lonisiblo    mileage.     The    Ruard    of   Ttwit 
iiiHpcctor  h.ia  ag;un  vi-siteil  tho  line,  and  reported  that  al 
anangcmonts  have  bci^n  made  for  safe  running,  and  from 
tho  litl  l>cto)>er  the  car»  will  be  run  for  the  stipulated  thrN 
months  for  the  North  Melro|K)lit«n  Tramway  Comjionv  t" 
aecerbiin  iwciiratcly  tho  cost  of  running.     It  is  satiitfMtoiT 
to    hear  lli;it   »o   far   tho    niaiiagoi'  of  the  cnunniiy  con- 
|Mny  \yjji  expressed   great   belief   in  the  futuro   of    ihssD 
cai-s    for    tho    i-ondon    u%imwjy«.      Tho    can    carry  « 
com  piemen  I    of    32     passengers    i  nside     and    ttat,    und 
have  t-urrie«1    as   many   as    sO    jicrsona    on   a   tost    rua. 
It  will  bo  remeinboi'od  that  at  Bnisscls  a  small  tratinii^ 
i-uns  a   few   I'ATa   ivitb  aecuoiulators.     These,  howercr;  >rt 
not  run  exclusively,  and  only  cwry  about  a  ecoro  of  pi(- 


soDgora,  having  no  ouUide  saabs.  Tbc  Caiming  Town  line 
is  thijs  pnicticolly  the  firet  and  only  line  wbitb  is  rmiuittg 
aceamaiatop  cars  regularly  in  Europe. 

Paris  Convorta  Leamington. — Mr.  Councillor  Fell 
liil  the  n;j;ht  nail  on  th«  hcftd  when  he  sMii  that  to  Si^  back 
to  ga«  U'oiiiil  l»e  a  great  raiatake,  nml  would  [ilaca  Laam- 
ington  in  %  very  [leculiar  ^ositioti  to  go  backward  when 
other  towns  werfl  going  forwaixl.  He  su^gest«<l  they  ahonlil 
DoC  •fend  moro  money  in  goiofi;  back  to  gas,  but  should 
keep  up  a  t«iitfttivo  agroomcnt,  and  look  around  at  vrh^t 
was  being  done  in  oth^r  tnwnJt  and  nee  what  they  could  do 
for  Leamington.  Ho  added  that  the  other  day  bo  had 
received  ttii  offer,  without  any  wliciUtion,  from  the 
mftnaj^er  of  a  ^rnt  utTuriii^r  to  supply  100  arc  tampft, 
30  uf  which  should  he  3,000  c.p.,  for  the  same 
price  they  were  now  poyinK  for  the  electric  light,  and 
for  aboubXlOO  mora  than  they  would  tuve  to  pay  under 
the  new  systom  of  gas.  Councillor  Harvey  romarlied  that 
it  wa*  well  known  that  ho  was  one  of  those  that  bad  epokon 
of  the  electric  light  an  a  failuro.  During  the  lost  month, 
however,  he  had  baoii  to  Paris,  atid  come  to  the  conclnMon 
that  it  woe  really  the  It^ht  of  the  future.  Ho  gave 
detail*  of  Paris.  Taunton,  and  the  Birmingham  Exhibition, 
and  staid  he  was  (juite  convinced  that  it  was  {>oasihlo 
to  light  T..eamington  ivilh  efficiency  and  economy, 
ajid  i£  they  reverte<l  to  gas  now  they  would,  in  a  very 
few  years,  have  to  go  hack  again  to  the  electric  liglil. 
Even  Councillor  Crontbor  Uftviea  relented  and  said  nothing 
VOnld  rejoice  him  more  than  to  know  that  there  waa  a 

iRonable  hope  that  the  electric  li>^ht  would  prove  a  auccesB 
the  borough  ;  and  he  would  now,  with  very  j^icat 
pleuuro,  fall  in  with  the  fiuggOAticin  that  the  determination 

revert  to  Ra*  bo  deferred.  The  report  w«b  referred  back 
Watch  and  Lighting  Coniniiltee  for  further  considera- 
LeamingtoR  may,  therefore,  have  lis  electric  light 
We  are  ploiuod  to  find  such  a  ruojionable  spirit  ehow- 
"ing  itself,  and  the  Pnrii  lijtbibition  carmot  be  (taid  to  tkavo 
failed  of  a  practical  result  to  Kngliah  lit;hting. 

Kloctric    Motors  at    Central   Stations. — One  of 

the  moat  striking  points  of  the  electric  development  in 
America  wju  the  romarkuble  activity  dinplayed  by  the 
electric  motor  men.  No  itooner  Wiuj  a  central  station  e«tab- 
lishod  than  the  motor  man  was  on  the  fl(iot.  Ventilating 
faiM,  booUhi-UiihiM,  hairdressers'  bru&lxas,  knife-brush os,  wci-o 
all  titled  with  tbc  busy  motor.  Motora  on  a  larger  scale 
were  titled  to  liftK,  to  water  pumps,  and  U>  driving  mangles. 
It  bits  been  used  for  printing  picBSoii,  furdriviiig  lathes.  To 
got  larger  still,  it  \ias  been  used  for  Hour  mills,  ami  for 
driving  machinery,  aod  for  hoisting  toal.  Now,  in 
Kngland,  cantnkt  ^tJitionK  with  djrocl-cuiTent  Kyatemsare 
beginning  to  be  opened.  Kensington  him  been  rittining  for 
some  yeara,  yet  wc  bear  of  no  a|>pl icatioun  for  motors. 
Bradfunl  was  opcnud  with  ;;rcat  fV/fiJ  the  other  d;iy,  and 
wore  the  motor  men  on  the  Bold  'I  M  far  a'^  wu  know,  thu 
names  wa  have  beer  acoustomad  t*>  lusocinto  with  motor 
work  werealMent,  iuid  luve  haiilly  stirred.  MeMtrs.  .Sioiueiis 
ha  doiibt  will  be  on  the  lield,  ami  will  receive  onlers 
"imply  bouauio  thuy  iirovngiriourii  to  the  Corporation,  which 
might  be  Iwtter  canviLtRiid  for  and  let'n  to  by  Rome  entail  prid- 
ing motor  Kpi>ci.ili6t.  If  the  motor  buainesii  is  to  spread, 
baainess  taclic.t  will  have  to  be  employed.  Du  wv  think 
MoMira.  Cri»sBiey«  v/owUl  havf  noM  iJiwir  thuu^inda  of  g;iH- 
BD^iieg  if  they  biul  had  no  ikgent«  in  the  towiiR  where 
{u  was  HUpplied,  and  burl  not  taken  goixl  cuio  Ut 
ttro  a    silver-gilt    jpw-onginc     in    a     fiwit     window   oil 


the  beet  Uiorougbfaro  for  all  to  see.  When  the  buainOM 
men  thoroughly  reaiiHC  that  a  <muill  piece  of  machinery 
the  size  of  a  hat  or  a  coaUcuttlo  can  do  a  good  horse-power 
of  work  for  them,  by  conneeting  first  with  the  electric  wire 
and  wjcondly  with  a  bell  to  their  machines,  thoy  will  «oon 
buy  and  use  tbem  If  the  electric  supply  is  used  up 
by  motors  bo  much  the  better,  and  the  sooner  thoy  will 
have  to  ext«iul.  Therefore,  to  makers  of  motors  there  are 
two  c|uestiona:  Is  business  brisk  enough  I  Do  we  intend  to 
have  any  of  the  business  that  is  coming  f 

BamsLBT  and  the  Gas  Q^aeatliHi.— An  excitiug 
meeting  was  held  on  Wednesday,  at  narnaley,  to  uouaider 
the  recent  attempted  advance  of  tlio  giw  com[ia«y  and  to 
suggest  remedies.  Two  resoliitiorui  were  before  the 
mooting:  (I)  "That  in  the  opinion  of  this  meeting  the 
advance  in  the  price  of  gas  is  uncalled  for,  and  this  meeting 
pledges  itself  to  use  every  legitimate  means  to  oppose  it." 
(2)  "  That  considering  the  unwiUingDoss  of  the  gun  con- 
Kumers  to  submit  to  the  proposed  advuneiu  in  the  j«-iee 
of  gas,  the  Town  Council  is  hereby  slixingly  urged  to 
push  on  to  a  speedy  conclusion  their  delibcmtions  on  the 
subject  of  the  electric  light,"  Mr.  C.  Wray  wont  into  the 
comparative  prices  of  gas  at  various  towns,  saying 
that  at  nevoral  pUicee  in  Barnsley  they  were  clmrged 
exactly  double  the  price  at  Sheffield,  and  proposed 
the  first  resolution,  which  was  seconded  by  Mr.  Wm.  Tune, 
Uc  said  the  originfJ  stock  of  tbo  gas  company  had  for 
many  years  been  worth  300  per  cent  premium,  Since 
1852,  20  pec  cent,  bad  been  paid  on  the  original  stock  of 
the  cum|)any,  About  that  time  tbey  had  made  so  much 
extra  profit  that  they  presented  every  shareholder 
with  an  etjual  number  of  fully  paid-up  shares,  without 
calling  upon  those  Rharoholdcn;  to  jtay  a  single  penny.  In 
1 8G7  they  got  a  bill  to  increase  their  capital  and  extend 
their  works.  They  spent  a  precious  deal  more  money  than 
thtir  biieiiiess  requiiW,  becanao  they  know  thoy  could  got 
double  interest  on  the  gas  shares  than  on  any  other  invest- 
ment. He  urged  the  importance  of  resisting  this  mcnopoly, 
and  urged  there  was  no  necessity  for  it  Mr.  J.  Charles- 
worth  aupported,and  said  be  would  notgo  furtberthan  2a.  fid. 
for  the  price  of  gas ;  hills  ought  to  give  particulars,  and 
meters  onght  to  b«  reduced  tn  half  price.  Alderman  Black 
burn,  as  chairman  o(  the  Turk  and  Lighting  Committee, 
defended  the  committee's  action,  and  said  they  had  had 
applicationiifrom  three  electric  lighting  comijaniee,  but  they 
thought  if  it  woiUd  be  profitable  for  electric  compAniM 
it  might  be  prolittthle  for  the  Coqwmtion.  They  wanted 
no  more  mnno]>o1ioii.  They  would  go  to  various  towns 
to  see  which  vnm  the  be«t  light ;  they  would  take  advice, 
and  would  then  dniw  up  an  exhaustive  i-o[H>rt,  and  if  they 
found  they  could  give  the  electric  light  almost  as  cheap 
as  gas,  then  the  c-ummitteo  tu  u  man  would  say  lu  the 
Corpor.ttioti.  "Ho  not  let  any  moie  mono[mb'tMt  come  to 
Rtirnsley  ;  do  not  have  any  electric  com piinioa,  but  start  an 
itisLdlatitm  yourselves  and  make  your  |im6t  fur  the  town." 
Mr.  <1.  Wheelhonse  then  moved  the  second  reatilution,  and 
pointvd  out  how  the  extra  Id.  woidd  mean  an  advunce  of 
£70  on  the  £^00  wbirb  the  CcM>[>enitive  Society  paid 
'iiiimally  for  gait,  lie  tfuoled  ottim  where  jtricBs  of  gas 
were  mm^h  low  tlun  in  Barnsloy.  1  to  |>oint4.Kl  out  how  they 
had  had  the  electric  light  for  tivu  years  at  the  ( V>-oporativ« 
S'jciety's  mill  without  any  mishap,  jnd  mv\  they  eould 
have  for  Barntlcy  *  33  jicr  cvnt.  U-Ucr  light  for  20  \Kr 
cent  loss  cost  Mr.  D.  (Ailverl  hciHinded  tlie  reaolutioii, 
and  it  was  carried  unanimously,  and  v^tes  of  thanks  con- 
cluded the  proceediujjs. 


■ 
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NEW  YORK  NOTES. 

{FROM  OUB  SPfiCUt,  CORRKSK-SDKMT.) 

Half-Open  Owm, 

A^wn  J^iHUJmI,  DiMmtiimM  Seenl. 

A  OmlmMd  Tnrtbmili  i»i  Lnny-Ditlanet  TefquAiMijir. 

IFmlti'^rnuitd  H'ttrk  in  UroMyi. 

tiong' iJiiUmrt  Lines  uilii  Barfl>  Saturn, 

Tt-lejihoM  SaluiaiitoUt 

ne  AnffravaCiiiii  "  IMIa"  VoiuUauud. 

Ttiiphotti  WorkAiread. 

Xtlkinj)  lo  In  IfnraM,  ittiA  lo  U  Taught. 

T^irlteti  A/anllij  a/ u  SicilrJibotinrf  Lift. 

Dmt'bauyh  lo  tJit  Furt  Ar/niu, 

SiedrU  Lifkl  Wires  on  (A<  Rimtpiu/». 

NkV  York,  af^tnalrr  SI.  ISfilK 

The    el«veiilh    meeting    of    the     Katioiml     T«lcphonQ 

Elxchsiige  AsKocutioit  hiis  buen  bold  and  is  a  matter  of 

hisUiry.     Nourlv    100  ilele^atea   wero   in    iitt«n dance,    of 

whom  IS  hailed  fTOm  New  York,  12  from  t'hitaso,  and 

nine  from  Boston.    A  gi'eiide<il  of  liuainoss  was  LransiLctcd 

Lind  lome  very  iutei-esiinj'  pitpure  were  read.     The  delegate;* 

'  ltd  their  wives  and  daiignt«ra  w&t«  most  hamtsoitiely  ontci- 

unett  by  the  Miiineaijoliij  tttleijhutiQ  autliuntiw ;  ilrivei 

'round  the  town  and  rici^hlK)urbuixl  were  organised,  and 

the    proceedings    tcrminutud  with  un  eUbomIe  li&tKjnet, 

which  was  &   pleasant  and   auitablu  win>l  tip  to   th«   con- 

kference,  everyone  being  in  the  Iwal  of  spirits  if   wu  amy 

Judge    by    the     nuiucious     ontorlainiiig,    po>uticiil,    and 

humoroue  speeches  delivorod  by  varioue  membere  of  the 

Msociation  and  their  hosts. 

The  nrocecflinjp  of  the  convention  woi-u  coiidnLlod  with 
closed  (loorfl,  but,  as  n  roattei-  of  fuct,  only  the  diBcussionH 
were  withhold  from  the  public,  iu<  nil  the  papers  huve  been 
printed.  This  desire  for  secrecy  on  the  part  of  the  con- 
rention  is  »newed  by  many  ii«  heinj^  wholly  utiiiccoewu-y, 
And  is  ndversoly  commented  ii[k»i  in  n  vgry  pithy  oditorinl 
in  the  Kleth-kal  ll'inid,  iindoi-  the  upt  heading;  of  "  Half. 
0[]en  Doora."  It  certtiiitty  seetiu  a  ciirioiia  policy  to  jtermil 
the  piibiicatinii  of  the  paiicr^  and  mnintflin  strict  aoorocy  in 
regard  to  the  disciusions,  xnd  unchuritxhlo  folk  might  viow 
this  attitude  of  the  convention  in  anything  hat  a  <^<impli- 
montary  li>:ht. 

Thv  pif(f  lU  r/eiilariM  u{  the  convention  was  the  paiwr 
on  lohg-diHUince  telephony,  entitled,  "  A  Xcw  Kra  in  Tole- 
jihony, '  by  A.  S.  Hibbara,  J.  J.  Carty,  and  ¥.  A.  Pickernell, 
tn  which  «  minute  and  exbuiutive  deacriptioii  wus  j;iven  ul 
the  methods  employed  in  the  constnictiuii  mid  maintuiiance 
of  the  long-di«t!kii<:e  system  by  the  American  Telvpbone 
iind  Telegraph  ComjKiny.  This  )iaper  is  a  textbook  on 
long-distance  telephony  in  a  cunden.ted  form.  Every  detiiii 
ci  the  nysteni  in  touched  a\x)u,  und  nmny  are  describeil  tn 
rifnx).  Starting  with  a  deecripliun  of  the  special  form  of 
instrument  in  use  (or  ]on;j;-di»tj.nco  work— which  ]i8  mado 
up  in  the  sha))e  of  a  small  desk — the  luiltery  and  ofHcv 
wire,  and  the  methciti  of  bringing  in  the  lottditig-lri  wires, 
are  dealt  with  ;  terminating  the  cables,  lightning- 
uiTUHten  and  fumble  coils,  underground  cables  and 
their  proiicr  arrangement  in  the  8nbwa.yH  next  claim 
attention.  The  jirnjier  designing  of  a  telephone  building  for 
an  excliungo  ie  treiktcd  of  in  detail,  and  many  valunblo  aug- 
gestiuns  arc  made.  SwitcblHurds  and  mBlhcMla  of  ofwratlng 
and  the  arrangement  of  meUdlic  circuits  occupy  a  large 
proportion  of  the  paper,  which  i«  one  th;it  every  telephone 
eiigujeer  should  read.  I  have  given  merely  a  tuble  of  con- 
tents, as  the  jiaper  is  a  very  lengthy  one.  To  makiany 
abstracts  of  particular  pasaoges  would  be  invidiout,  sovalu 
able  is  it  iM  a  whole, 

Mr.  J.  C  Keillv,  of  the  Brooklyn  Exctmnge.  g^ive  an 
tnteresting  n-sum^  ol  the  piet  year's  underground  work  in 
Brooklyn.  Mr.  lieilW  has  to  deul  with  '•iH  milea  of  cable, 
24-3  of  which  are  unuergroiuid,  and  13'7  suspended  in  the 
elevated  railway  stnicturtts.  These  38  mites  of  cable  con- 
tain 3,(i34'(i  miles  of  conductors.  The  subways  are  excel- 
lently ventilated  by  means  of  branches  to  [Kilee  and 
housetoin  and  to  the  columns  of  the  el«VAt«d  niilway, 
uid  by  this  Hiinplo  precaution,  Brooklyn  has  been  kept 
fivfi  /root  sabn'aj'  exfAoBiom.      Mr.  lieilly  pointed   out 


that  the  destructive  effect  of  creoaot«d  wood  upon  tlie 
lead  (Covering  of  the  cables  disappears  almnat  entirely  after 
a  few  y6ar«t.  E.\pcnmetitH  were  made  with  creoaoted  wood 
which  bad  been  in  stock  over  two  ycai«,  and  nomu  only 
abmit  eight  months  old.  It  was  found,  after  three  mmitba' 
trial,  that,  whereas  tatnples  of  cable  which  had  been 
enclosed  in  a  box  made  of  iho  ttvo-yearold  wood  imly 
ithowcd  infrvijuent  pEitches  of  phenolste,  the  efTect  of  ih« 
Jntely-creosoted  wood  was  much  more  marked,  the  aaunplas 
of  cable  )>eing  thickly  coated  with  pbenolate. 

A  jihort  piipcE  wxa  read  by  Mr.  Flemon  Drake  on 
"  Swilchboards  and  I^iong-Distance  Lines  on  Grounded 
Circuits."  Mr.  Drake  stated  that  bis  company  work 
circuits  up  to  14!l  mites  long  with  eaith  return,  ami  expect 
shortly  to  be  attvmptitig  to  work  one  of  210  miles.  He 
also  said  that  he  was  confident  thai  they  will  Brxi  it 
desirable  to  adopt  metallic  circuits  for  all  routes  extending 
100  miles  or  more.  It  would  be  1>etterfor  the  company  and 
better  fur  the  customers,  and  business  could  eusil]'  be 
inci"0tt8cd  fifty  mr  cent,  thereby. 

Mr.  ]{.  M.  tiailey  read  a  short  ]kl[H!I-  on  "Telephone 
Sahuutinns,"  in  which  he  deprecated  the  use  of  the  wc»y1 
"  hollo  ■'  in  the  following  terms  :  "  With  intelligent  poople, 
lu)  wflll  as  with  othoi's  not  so  inlolligcnt,  and  witli  telephone 
experts  in  a  great  measure,  it  is  customary  to  stand  at  oue 
end  of  a  tolei)horie  line  and,  by  reiterating  the  word  a 
grout  number  of  times  in  ijuiek  succ«Mion,  entirely 
drown  out  the  fellow's  voice  from  the  other  end  of 
the  line,  and  he,  by  going  through  a  similar  formula 
with  energy  and  (^ationcc  frequently  mixod  with 
anikthemue  agaJnt>t  the  telojihono,  auccecda  in  slowly 
getting  into  actual  conversation,  while  the  fault  lies 
entirely  with  the  individuals  and  not  with  the  innoeect 
mikchine.  What  would  be  thought  of  an  individual  untcring 
an  ollictt  or  premises  o{  any  kind,  knowing  and  aeeing  the 
proprietor  there  present,  should  he  begin  and  persist  in 
calhng  attentioti  by  repeating  over  Aud  over  again  the  wtml 
'  hello '  ) "  Mr.  Bailey  proposes  to  olimitiato  the  ubnnxioiM 
hollo  by  having  uxers  of  the  telephone  announca  their  name 
or  that  of  their  firm  as  the  only  preliminary. 

Mr.  W.  D.  .Sargent  read  some  remarks  on  the  telephone 
exhibit  at  the  I'uriB   P^hihition,  and   on   telephone  woHt 
abroad  genet.dly.   In  cuitcluaiun  be  said,  "  I  cunld  not  loam 
from  any  of  the  otectrical  i>«op1c  whom  I  met  ahruad,  that 
any  plane  bad  been  made  for  a  ganerU  system   for  placing 
a  telepbune  exchange  network  underground.     My  impres- 
sion i,i  that  we  luive  little  or  nothing  to  learn  abroad,  aad 
that  it  will  not  bo  long  before  the  ruqulrenients  of  thehmi 
noss   in   London  end  other  large  cities   will   necoMttate 
placing  the  wires  underground,  and  that  we  will  be  able  to 
ttiach   them    many  ttiingit    when  ihitt  time  eomes.      &Ir. 
Sargent  then  ruii'l  ii   long  atid   exhaustive  ro|x>rt  by  Mr. 
0.  J.  Davison,  manaser  of  tho  Brooklyn  office,  on  the  work' 
ing  of  the  single-wire    nniltti>le  awitchhoanl,  which  was 
installed  in  tho  Brooklyn  Exchange  thirteen  months  a^ 
During  this  i>oriod  the  switch  a.ud  its  oquipmonta  ban 
required  nltentinn  on  1,115  occasions.     Of  tnis  number Z7A 
were  confined  to  the  cords,  the  remaining  840  being  iu  coD- 
uection  with  the  mechatdcal  parts  of  the  switch, 
Mr.  T.  D.  Lockwood  said  in  his  speech  at  the  hanqucl 

fivun  to  the  delegates  of  the  Telephone  Convention  that  be 
id  not  think  that  anybody  now  really  doubts  thaJt  Ptef 
AlexAtider  Unihum  Boll  inveuted  tho  telephone.  Then 
are  some  jMoplo,  however,  who  evidently  doubt  it  «tj 
much,  :ls  another  big  telephone  battle  has  jiut  been 
inaiigitrat«cl  at  Washington  between  the  DntwhaUj^ 
interoiui  timl  ihueu  of  Boli,  and,  according  to  all  acomuibi 
will  Ite  fought  out  to  the  bitter  end.  Alt  the  difTeraoi 
Drawbiugh  interests  have  been  united  under  the  dire-tica 
of  a  AyndiciUe  with  strong  financial  bucking.  The  ayiidi- 
cute  ulk;*  very  big  and  is  confident  of  a  success  as  it  no* 
hiLM  tho  ('overnment  fur  an  ally,  the  Gaveriiment  eoumel 
having  brought  a  suit  for  fmud  against  the  Bell  Com(Mi;fi 
setting  up  the  rights  of  Dniivliaugh  as  u.  correlative  cosrcfc 
Thore  have  bnon  levcral  ucL-idvnt«  lately  earned  Of 
electric  light  wires,  and  two  deaths  have  occurred  duruiK 
iho  tiast  week  from  jrarsons  coming  in  conuct  with  ant- 
head  Mire*  carrying  heiLvy  ciirrentK.  The  semutiou-toviag 
reporters  of  tho  mo»t  sensationul  press  in  llie  world  hste 
positively  revolted    in  all   this ;    "  those  deadly   wins," 


'*  electricity  and  death,"  ami  other  similar  cat«liiii}^  pliniscs 
stare  us  in  ihe  fuce  on  coiJt«iiUi  1>ills  uind  ut,  the  hvml  of 
culumnE  of  romitni.ic  niaiWr  almost  evory  day.  I.ast  Friday 
an  1t4itiiiii  fiiiitaoUcr  cliniliod  up  on  iui  irun  awninj;  tt) 
lit>er.i(e  the  wator  from  a  choked  up  gutWr.  Imtnedintcly 
aUitvtf  iha  awninj^  [utsi^cd  a  iiiimlwr  at  electric  light  wires  ; 
the  man  slifjjiod  .md  foil,  cat^hint;  at  si>in«  o(  tlie  wire«  an 
be  (ell,  .ind  «-aa  killed  hy  the  ciiiTeiiL  The  bo<ly  by 
acruss  the  »Tirea  for  Home  twenty  mimtl«s  bofoi-o  they  coulil 
tie  cut,  ami  when  this  vox  done  it  was  found  that  a 
wire  bad  Uiniud  dotply  into  the  flesli  of  the  utifortntiate 
nuin't  uecic  The  other  de;ith  recoi\1cd  via*  thai  «(  a 
liiioinan  in  the  employ  of  the  Knish  Comitany,  who,  while 
mounted  on  a  I.'tddor  cxccutiuK  Bomo  repaii-a,  caught  hold 
of  a  live  wire  and  was  thrown  to  the  ground  l)y  the  shock. 
He  Bustaiued  such  !iever(>  injiirioH  from  the  fall  that  ho  died 
tbo  sBiae  night  in  the  h(>ii>ital  to  which  he  was  removed. 
Numerous  itistuncus  arc  rc|*ortod  of  loose  wires  having 
come  in  contact  with  iron  poHii  and  railings,  irifliclini; 
sboclu  on  all  and  'sundry.  A  few  dayfi  ago  a  borse  was 
knocked  down  by  a  shock  rocoivwl  by  steppmg  on  the  end 
of  a  bmken  wire,  anfl  a  police-sergeant  met  with  the  same 
fate  on  touuhing  the  station  telcgrAph,  the  tolograpb  lino 
b.i.\iug  got  «ro8sed  with  an  electric  light  wire.  These 
uccidenlfl  ai-e  all,  more  or  Icaa,  directly  due  to  the  recent 
storm. 


I 


GB£AT£ST  DEPTHS  OF  THE  OCEANS/ 


.lU'iiilii-. — Rejecting  some  of  the  earliost  soundings  as 
lintnist worthy,  the  greatest  known  depth  in  the  North 
Atlantic  is  to  the  north  of  the  island  of  Puerto  Itico,  in 
about  latitude  19dcg.  39min.  N'.,  longitude  fiCdeg.  26min. 
W.,  tomid  by  the  C.S.S.  "  Blnka,"  Lieutenant  Commnndor 
Bi-owason,  U,S.K,  in  188283,  4,&6l  fathoms. 

Tbe  deepiMl  known  sjmt  in  the  South  Atlantic  is  3,28+ 
fathoms,  in  about  latitude  I9deg.  .')5min.  S.,  longitude 
24d<^.  ftOmiii.  W.,  aoundod  by  the  L'.S.S-  "  Emcjc,"  Com- 
mander Schley,  in  Iti78. 

The  general  run  of  the  soundings  indicates  that  greater 
dept^OHsioiis  exist  nearer  the  western  than  in  the  onstorn  or 
middle  part  of  the  Atlantic— North  und  South. 

fari/u-.—ln  the  North  i'acific,  the  greatest  depreeaion 
baa  lieen  found  by  the  U.S..S.  "  Tust-arora, '  Comnjander 
G«o.  R  BL'lknap,  11.S.N.,  in  18T4,  i,Gr>:i  fathoms,  in  lutiluda 
44deg.  55min.  N.,  lontptudo  ISSdo^-.  I'Cmin.  E.  The  next 
deeuMt  fteunding  in  the  North  Pacific  was  located  by  the 
"  Cballenger,"  in  !875,  1,475  fathoras,  in  lalimdc  1  Idc^. 
24min.  N.,  longitude  1 4.Tdeg.  Iftmin.  E.  Aa  in  the  Atlantic, 
tbe  greater  depths  appeur  to  exist  in  the  western  part, 
ftud  iKirticulurly  off  the  coasts  of  Japan. 

In  the  South  Pacific  the  greatcut  depth*  were  supposed, 
ap  to  a  recent  period,  to  be  in  the  eastern  part.  Within 
t£a  hist  two  yciirs,  however,  the  British  surveying  vessel 
"E^ria"  bus  disco verixl  greater  doproasioiii*  in  the  western 
part  of  tbe  South  Pacitic,  one  spot  souudinn  4,130  (atboms 
in^  latitude  24deg.  37min  S.,  lonRitude  17Stlcg.  08rain. 
W.,  and  another  12  miles  farther  south,  4,29S  fathoms. 

Miati  Oemn. — In  this  ocean  the  greatest  depths  appear 
U)  exist  to  ihc  north  and  west  of  the  Australian  ctmtuient, 
where  there  are  more  than  :i,0(K)  fathom«  in  a  number  of 
widely  separated  spots,  indicatiiii;  a  dcprensed  areit  of 
coDsiderable  ext«nl. 

In  the  southerly  part  of  tbe  Indian  Oeean,  or  rather  in 
antarctic  region,"  the  "Challenger"  obtained,  in  1874,  » 
ULximum  depth  of  l,G73  fathoms  in  latitude  G5deg. 
■Smiti.  S.,  longitude  7 9deg,  49min.  E. 

jirrtic  0'^f4in..~-Tbe  greatest  depth  was  sounded  by  the 
Sofia  "in  18G8  (2.650  fathoms),  in  latitude  78deg,  05min. 
".,  longitude  2deg.  SOiuiii.  W. 

In  tbe  miuor  seas  tbe  maximum  depths  so  far  as  ascer- 

IBOd  are  ;  CWibbeait  Sea,  3,452  fathoms,  south  of  Great 

i.jman  (Sigsbee  Deep) ;  tiull  of  Mexico,  2.II9  ;  Meditor- 

lean,   2,170;  North   Sea,  S75  ;  Baltic,  178  ;  China  Hea, 

Coral  Soa,  2,6S0 ;  Sulu  Soft,  3,550 ;  Celcboe  Sco, 

Banda  8em  2,800. 

*  Kxtrart  Irom  ie|MiTl.  Lv  tilt  Urilrograiilinr.  United  SUU»  Govnm. 
cut,  ilatsd  Juiaarjr,  1889. 


BOROUGH  OF  STAFFORD. 

The  following  ia  the  Oa.1  F.ngineer's  report,  m  |)re«ented 
by  the  Town  tHcrk  to  the  Stafford  Town  Council : 

1.  In  my  opinion  it  would  not  Le  ulriulik  tu  tt*c\.  ■  cootnl  olcatriu 
lllfliUtiK  fttalioii  tiiiltfiH  lliur«  in  •  probkliility  or  :i  jiiluiuiaui  of  2,000 
116  Cl.|i,]  iuUKuiliuirc'iit  lamps boinx  raquirHr  irilhiin  tlin  ivrua  al  auirjily, 
1  havu  iw:lic<liilcil  thi-  !itrei;U,  etc.,  whiob  iiiixht  •>lr«ntaKcoual>-  be 
■wmpriwd  in  till  iirnt  arc«  to  bv  Atait  vrith.  Ualcn  suffioieut  con- 
■umen  cui  be  obtainerl  wiLliin  that  arcA  who  wilt  underUlu  to  pay  for 
not  Ivt*  tli&n  nix  (lbc.|>.|  ItiranilRstu^nt  lamgiN  onrli  ditrin^  a  [Mrirrd  of 
two  yrATt  at  a  Uxml  [irkv  (ht  Hk1i(.  "id  making  an  oggrs^to  nuiiibor 
nrliKliM  equal  to  l.'JXXLbcjO  Inmfu  nntl  yirUiiijt  a  rcvoiiiic  of  nt 
IcMt  £8.W(>|«L-iHiDiin,  thi^  Tnfni  Ci'UDcil  wonKl  not  bo  Jnstitioil  in 
ntabli«biDi(  «l«ctrio  ligbl  wijrk).  It  i«  not  pnliabU  tbat  uiy  com- 
|ianj  wiMild  orrct  warkt.  lor  «  niiialli^r  inRtaHati^n,  (^I'tAinlf  a  ItM 
ntitnlicr  of  lightit  oniild  not  pay  vrarking  •tjMoiM  and  yitM  raateutbU 
intdrMt  on  capila!  pxponrtl(ui«. 

2.  TliG  Corporation  have  siidic-ipiit  land  on  th«  cut  side  of  th«  gaa 
works  for  the  establish ruouC  of  a  eoati-at  i-lcotdc  Ijghllng  stalion,  and 
b«iiig  Diwf  tbs  oeutro  of  the  ioviu  it  would  bu  an  cxculleiit  sUa,  and  U 
vrill  aot  bo  required  for  gu  t^'urkn  [jurpoMs. 

I  )mv4  obtainml  a  LaT^s  Aiitoant  o!  valnabk  informatioii  oa  tba 
ivDfklDK  of  tbe  iwasyetimi  iioir  in  usn  for  jtlectrio  lighting  ttoia 
i?i'utral  Btatioaji— t.r..  alleroaiitiv  traotformet  and  aooumululorjSniiis- 
fomiv^r  lUstri Initio II  — oiul  ivhiuli  1  will  ouw  refer  to  re!>|>urtlr«ly  ax  tbe 
"  A.T."  aud  the  "  B.T."  svstciuB. 

In  tli«  "A.T."  lystciii  tlie  clectrioity  in  Koneratod  l>y  nitana  of  an 
Altemating-cnrratit  dyakmu,  and  the  dldtributioK  plant  conaiata  of 
two  iiiaiu*  runtiiug  ruiiml  lliu  drcuit,  auJ  wliit'h  are  diargail  dire:l  st 
ail  E.M.K.  ur[>ni>>tiru  ol  1.900  roItK  and  ugiwardii.  Tins  oler.lric onergy 
L>  tlicti  i^oiivtTtiH]  by  nirutiK  of  trauaronnen  into  a  current  of  Iw 
voltn  or  It-B  to  .iiipnly  rJtUcr  one  or  more  «onKam«n  using  from  6  to 
100  (16  cp. )  i^Uvi  [am]m  withiu  a  short  nnjtiu, 

The  ' '  ll.T.  '  ayiitun)  in  tlir  dintributini;  of  a  <u>ntinuoii9  (niric^ot  «f 
eloctric  cnerjiy  l>y  tiii-.aiDi  of  ncmnndary  tinl.tcrkx.  Tbu  nlwtridtf  in 
thin  cant  in  jccnnrntMl  by  a  c'O'ntinuonH'nii'niiil  dynamo,  whidi  ehargus 
a  ntiRlr  circuit  al  abi^h  E.M.  P..  mid  nt  itilTerRnt  |>oint«oQtbi*oiivuit 
nrp  secondary  balterid  or  accumulators,  ThcMi  consiat  of  59  cells, 
which  hivo  boon  lermod  a|')'["l>natiily  "  rcrorelblc ''  booausa  tho^  can 
l>c  cI^TgwI  and,  discliarjiod  without  tli*  ulilition  «f  ttvAi  cbvijiiuali. 
In  otlMrr  word",  tliey  ttar«  op  t)i«  elcclrio  Maroy.  If  thit  nivtlioil  of 
mipplring  oleotrioity  were  iulflvt''d,  il  would  bo  nooemary  [o  divide 
tbe  current  from  Ib»  cuutral  ntaiion  bv  nteaut  of  sub-alauona  placed 
at  differaaliiBiti  of  the  eircuil.  which  would  contain  th«su  atonmu 
batu-rlee.  Tlie  iiialua  coiild  tliuii  be  run  (roiii  200  tu  300  yanJs  fioiu 
tliuBi:  SMoadary  batteries,  >u  aa  tu  xupply  any  lighlit  rv>|uir(<d  va  the 
■mall  ciii.*uita. 

Tlie  op^nioiiii  of  eU-otncfanj  are  dividud  on  the  tneriti  of  thoM  two 
systi'iiit,  but  it  aniwir!!  ttiat  the  "A.T,"  aysteiu  Is  being  mom  laripjly 
adopted  ibati  Uie  cilhor.  Tin-  advaiitai;e  of  tbe  "  B.T."  nysleiii  ii 
LliaL  r.heeliN^lrir'ily  ['an  be  stored,  su  tlialliruakdciwiiiiii  tlie  machinery 
nniild  rinko  on  tlitlitri'nnc  in  tlie  H|ciilii )  aUo  tlic  clDctriclty  can  bo 
^ocmtcl  duriiiu  the  daytime  rculj  fo'r  uvenioK  cotiMiiDiitioiii  Imt, 
unfortunately,  umiu^  iiCoragn  battoriei  ratjuire  a  lar^  amount  of  akillod 
alt.rjilion,  ami  ih''  nutntnatip  governor  for  re^ilauiig  tho  charging  of 
tlio  cnlU  IE  ili<1ii.-atci  aud  liable  to  |i«t  out  of  im^r.  Fitrtbor,  tlM 
drprcciation  of  tlirac  odls  is  a  factor  nl  satnr  impmiaucc. 

The  "A.T."  syatoD  ia  a  GOinparalJVH.'ly  sinipk  mode  of  dis- 
tribnting  elc^tiicrj',  bul  lu  cast  ol  any  brvakiliVB  in  tho 
DiiKcliinory  tbe  sujtply  ol  uleotrio  «nergy  would  (ail  ;  a^lnci  tbe 
macliiDotT  haa  to  b<3  Kepc  in  aiotdon,  although  only  a  few  lifjhca  toay 
be  actually  retjulrvd.  If  a  eoustant  supply  is  re<]uired.  th(^  niaobioery 
niuiit  bo  kepi  niunius  cominunuaiy.  still,  if  [h(>  Goriioratioo  oroat  a 
uBUUaJ  slaltoii,  1  am  iut'liiied  tii  rc;uiiiimiid  the  "A.T."  jyiteiu.  Aa 
a  rulu,  the  oonnuiiicra  wciild  iimbalily  not  objuct  to  ibe  lupply  btiiag 
off  fioni  midniKht  until  lixntiiig  time  tlie  followinK  day,  an  is  now 
done  liy  tho  Kiotor  Klactrie  Light  Comirany.  I'roriilon  I'oiild,  ot 
CMtinv,  alwavH  liu  miul«  fo'r  eieejuliuiiat  NnaMiui  or  oocatioua,  wi  aa  to 
|m)vidiM>nnIiuuou>  lighting.  'iIid  coat  of  eithor  systafti  for  eapital 
i>j]ion<litnre  wonld  Iw  practically  the  laino.  and  it  ia  not  neceuiry 
now  to  finally  decide  tho  system.  Ou  tlio  nliole,  hoircvGC.  1  boliBTr 
tho  ' '  A.T."  system  hna  advantnge*  whioU  would  make  it  tbe  best  tn 
SuHbril,  and  tliii  «o«t  for  working  e\p«D*e*  and  maiatdaanoo  wouM 
probably  Ur  1ms  than  the  "  B.T."  tynUai. 

Accordingly  I  cauuiatsforittoniplittoaltsniBtinK  transforingr  diAri- 
bulina  system  to  supply  a  minimum  of  2,000  ^16  c.|i.j  inc^nilssceBt 
glow  Uiui»,  tho  elGvtnc  Htatieu  to  be  establisbod  b;  lb*  ndo  ot  tlia 

Sw  worka,  and  to  be  worked  In  oouueotion  with  aanih  Nov  m  NK*nla 
M  motive  |fOH-«r  wUicli  wUlIwtviji^'vd  lodriv»tbe<l]raani«i.  Wkwe 
a  convenient  water  siit>[>ly  c&n  be  obtained  from  natnral  eouroes,  aa  in 
thu  uaa  of  a  nver.  witt  mtltcLent  fall  and  diiaharge,  it  U,  of  courti,  the 
beat  snd  uUuapeHt  uwthud  to  employ  fur  nower.  Tbata  roudltions 
unforluuatcty  do  not  apply  st  Stalfurd.  auil  we  need  only  oousMti 
tbe  riucatiun  of  atoam  or  g/ts  eoKuies,  which  must  be  of  SCO  li-P-i 
to  wi^k  three  dyiiainoe  up  to  Ihuir  full  cajiuoity.  'l^e 
•dQptioa  of  gaS'Cugiact,  workiuc  duiiug  tlie  lumuicr  ntontlit 
wiiK  ordiDaty  ligbung  gas  and  Tn  tbe  winter  with  prol^^tf 
giw,  would  bo  a  vmy  cnoap  iiioilc  of  obtaiuiug  tiowu.  (iaa-eBgiuBi 
wurkml  by  iiiuan*  of  Dowiion's  fuel  nas  givt  an  elhoianciy  of  H  to  lilb. 
of  ooal  per  iudicatnd  bone-power  pm  bout,  which  ia  lew  than  ooa-hajf 
tin  fuel  account  of  best  higb-picssare  oomponud  8toaiu-eiixbi(i*t  oron 
wLcn  worked  under  favourable  coaiitivn*.  Uoii'«<r«r,  at  we  sbeuld 
miuire  onginea  «aoU  <«|i«ble  of  workiug  up  to  100  b.p.  witlioat  msdo* 
waar  and  toar,  I  do  not  (eel  jnatified  at  prsaint  ia  reooniuMndiiij  ^ai- 
engioea,  for  •■  1  ahould  propoas  lifting  dirsot  from  the  djnienMW, 
wa  UiUflt  bars  anglnea  such  as  will  mn  perfcnly  ateoly 
and    be    well    able     to     itauil    (be     btavjr      work     of     diiTing 
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iljrtMinM.       For    atiiall    iiiaUlUtions  Otto   gv-POKiDM    tru    -Iniii^ 
ffood    icrrloL-.    but     1    If^l    It    ner»M&ry    ta    Iim  <>    iiinn*     infnr- 
matiou  oil  thu  w-orUiifi,  boLli  a-i  rcffonU  «UivUuii.s  aii  I  i-iiAMIity, 
L)i  Kiii^b  liirm  KU'CiiigltMH  u  IOOIlji.  iiffotu  I   taku  tlin  ii'',iiu'>ii<ill>)' 
orretwninirailiiui  tbcin.     Thu  mjiIIaI  ci|>L-iiililiir»  Tur  tonal  lUaui  ur 

E«  powa'  vauUlba  pnoticttlly  tiie  «riin,  Iml  the  o<nt  di  workiiiif  tha 
tter  woiiM  be  miiol)  Icm  tbui  stcAni.  For  tlii:  prcmnl  I  1>jmv  thu 
Mtiniiiti^a  loi' iiiotJV4  tMlvnr  upon  the  coit  or  oLuinin^  anj  wdrkin^ 
thrrn  40  n,h.|i,  liign-]iroiwiirn  conipaund  hr>riM>TJt«l  ■Iutii-i-ii){in6i, 
Mfli  ofwliii'li  nniild  Mutly  tin  wnrknl  tip  to  120  h.p-  w)ituiran»iiix  nt 
k  niodrmlr  R]iootl. 

The  tiolltn  to  lie  or  lAi)e«iliin'  i]ri)«,  lakde  of  »t««],  ond  to  work  nt 
Ml  inltui  stearu  prMsun  1S01I>.  piT  square  Incli,  Tbo  luacliiiiut  utcl 
to  i{oi><"*lo  tl>« ''•^'i^trinily  lo  l>o  thn«  attcrnittinu  furmnt  ilyuiiiiioH, 
Mch  r«i]itililcof  «ii|)|>lyin|tl  060  (16r.p.)  Um|x,  uRnr  illmving  10  r«r 
opnt.  forlMs  In  loaasana  c<>nv(irter>,  when  rrmning  at  a  «iK>etl  of  480 

iroliitimD*  jwr  uilniil«.  alonj;  witli  exoit«n  ruiiuEng  at  800  revotutloiiH 

T  mjniita. 

The  cwroiil  Ui  Im  diiriilBj  into  llin'c  circuiui  worktuK  *t  an  B  M.F. 
ar[in««iirc  of  nboat  1.000  vAta,  uul  duitributcd  tc>  ■.-oiiNUtuvn  by 
tlivana  of  conTcrUTa— tlicoe  rcdii«tii)i  thu  current  to  100  volt*,  or  loa*, 
if  iwitiir«<l. 

Ill  acoimluicc  with  tho  foraaniiif!  gaiiaml  dcscripcion  of  an  '*  A.  T." 
anusl  electric  light  ataiion,  1  now  givn  OTtimatod  >SMt  of  auoh  ku 
iBaiAllatiftti : 

llnildinp,  ivliii-1i  iucluil«  cug^  anJ  ilyTiajn«-Hoiti>«,  boilcr- 

hoiiflp.  chireiiify,  etc £1,250 

Thrw  100  li^  h]^li-[ir*(Biir#  i>oia[i<)Diid  Btaara-«ngtji«a,   with 

14in.  aui]  Stlti.  ryltiiilers  by  %lii.  alruke,  llxed  oom|il«te  ..  2,250 
Two  30ft.  Iiy  7ft.  6in.  lAni-uhim  :<tc-i-l  hollarii,  Rin«iii-i>i[ini, 

fixing,  ctb 1.000 

littt  ijlrniiiliiiff-cutnnt  dynamoi  oooiplct*,  with  utcitoiK, 

cacli  &tiabU  ol  aupplyuig  1,060  (16  c.{v]  uican<lc*!«nt  )ani|)*  2,260 

l&O  traiiafiirinort.- 1,500 

bCbaTKinu  ami  ilutriliiitiii£  maiiut „ » •■•  8,000 

iStfpuatinK  nn>1  tc.iiiug  iiiitnimonta 860 

ContingoDdcip „.... 1,000 

TotaJ  eo«t...fiiq.60t> 
Tha  alinvn  it  an  mtiniata  for  a  i-niniilrli'  cuiitral  i>1<?ctri(!  lighr.inx 
'  «  eapahlc  of  mpnlyinjt  3.000  (16  v.p. ;  iitHinli^^cv^nl  Uiii]i*.  no 
aifi  that  when  Ilic  li^bt*  ^^ach  abont  thnl  nitmlirr  amitbrr 
i-lisbt  dynamo  and  *t<^«ni-onK>iM  GoiiM  V  u'ldo'l,  ami  to  on  loi 
aa«h  .vlAitlnii'il  1,000  lightv,  nlwayn  liaviiig  niilliHent  Ai)ftrD  riiffin'' 
and  ilynamo  powf  r  ir\  rnfvrva  in  t'A<o  oF  a  liri>iLktIown  or  »lo|ipagii  of 
tli«  otliff  nuwhinM. 
i.  To  MiDpare  the  coat  of  vlMtricity  m  upiinat  )^,  having  miiial 
iJDumiiiattiiK  i«v'cr,  when  ibc  formct  in  iisnl  in  I6-c.]i.  incanilcHcouT, 
inpa  aiid  ific  Utu.-i'  in  ordlniuy  flat  Runv  liurLvn,  <«c  have  sjmpljr 
I  ninUi|ily  till' |<riiv  diarKwl  fwr  unit  (1,000  u-JLtbi)  Uy  10,  and  tt 
^vca  Mat  ol  fpu  par  1,000  •'iil>ici  foet.  An  Bdlson-Swan  lamp  «f 
Jb  Q.U.,  wlwii  n.iu  at  an  K.M.  F.  of  100  Tvlta.  n>i]iiir<M  0*60  amiMree. 
wliicJi  ai|ual>  60  ualta  or  volt  aiiiporca— tlila  ia  S"7  n-atUi  per  lUDdle, 
Biiil  1. 000  -^  3'7  =  270  cuuilluB  For  L'aeh  1,000  volt^uijiiwivs  hoiira. 
ithirli  in  the  lentil  orTnvlu  unit  hi  tliartiiuK  Miiauiiiuin  uf  ulL-otric 
oticrR)-. 

Cm]  g/u,  vilKit  iiBL-d  111  ail  ordinary  biiriiii),  g,>rt!t  llii««  CADrllua  [icr 

i^nbu:  (<>ol,  and  thiia  to  nbtaiii  270  i-aiidl«e  we  atiould  nuiiiire  to  uao 

SOtTiii'ii'  frdt  of  xan.     tiliiu  UniiKi  I'oJi  bo  wurknl  at  a  liiglicr  itinpiiiiiey 

^ILan  &i  vatt*  |icr  i-jtmlli'-jxiwiu',  Itiil  die  lifn  of  Iha  lamp  i«  tlirrvby 

lliortennl  ;  wo  mnv  iboi  nfum,  in  praclire,  ixinnidrr  100  riit>ic  kot  of 

17  oanUlo  0w  oiiiwl    lo  1,000  wattM,      V'lion   arc  lani|M  aro  iuw-1 

br  lightiDglU'gD  apaova  thuy  gii'u  an  elltniriiuy  of  oau  to   two  aaiirllr» 

IpiT  watt,  and  ara  ThnrnfDra  eoniiiiliirably  nhpaiwr  an  rcganla  olvctric 

Mtgf  than  glow  Isrniw,  but  liioy  ropiira  au«»tioti,  ami  sra  not 

daplcd  for  indoor  i  1  Id nii nation  imloi  tlip  r-iuuyi  in  large  ainl  n|ion. 

The  iiricfe  now  chargi^l  by  clwtric  «iipply  cain])aaios  vary  fiani 

7id.  Id  Sd.  pat  unit,  being  «qiiivalcni  to  gaa  of  froin  6i.  to  6a>  &b  per 

ilgOOO vubio  Er«t,  and  uiulor  cvnt*  fiiDm  6».  to  78.  &I.  p4ir<iuarbnr  ;  altui 

pS.  6d.  to  30<.  for  quarter  for  wnvortnr,   ranin  fusr,  switch,  etc., 

'  tcconling  to  tha  number  of  liglita  ia  um.     If  Uie  OoqwraticiD  udiIgi'- 

take  »lect(io  Itglittng,   I  t,m  of  opiniou  the  charsv  ahould  be  as 

Collowi : 

10  Oilt.  inoaotWiMnt  lawpa,  8S*-  i«r  annum  each. 
16  ..  «.. 

»  „  (>&.  6.1. 

60  „  12b.. 

100  .,  25a.. 

In  a[Ki:lal  coaoa  tha  uliarge  to  bo,  if  1^  inoter,  at  7(1.  wt  uuit,  whif li 

ia  a  Id.   per  unit  Ivn    tlLaii    tliv    Iluiiae'tn.BoxLiii.>  GK'qlric  Supiilr 

Cguii'tiiy  Is  n<iw  thai^inf;  in  Kenunston,     I  think,  however,  It  woulij, 

he  advi<uUc  to  ebargn  in  the  nm  inatanM  a  dalitiiCe  price  ttor  lamp 

■  quarlisr,  for  i-oiiaoiiitira  ullI  ihua  lie  alil«  t'l  tell  uxaelly  llio  euat  ul 

hnng  by  alectncity  befun*  oiakiiiK  any  altnratiuiia.     r'urtlior,  the 

t  of  rltrlricity  ttictvm  aru  (ruiu  £10  itpwanls,  aciJ  I  beliRvii  a  inutur 

Effell  ada[>t(.'<l  lor  gtiicrat  nav  is  yvt  t<.>  be  invuoccd. 

The  time  of  lighting  during  I'i  luontlu  for    i[i>loar  itlnniinalion 

«M  not  axo«cd  1,600  hour^,  and  the  fallowing  U'lowt  thu  coat  of  a 

16-c.p.  gaalight,  if  amni  fur  thi>  tjmc,  alUio  prcwrni  (■linrgvu  lot  giu 

In  8tairunl  t 

Cba— 1,500  hours  »  ftctsTJOOcf.  Kt3>.  per  l.OOOcf.a  22i.  6<l. 

Kleplrie— prmnrmuil  chargr  !or  n  16  c.p.  glow  i»nn> =:  40«.  Od. 

The  c«*t  iwr  aiiiiuui  Fur  n  16  o.p.  vloutric  glow  ]»niii,  if  ubargvil  by 
Ltacter,  and  at  7rl.  per  Itoanl  of  Trade  nnlt,  wruiUd  l<a,  if  iwtHl  fi>r  1,600 
Ibours,  about  5Sa. 

The  Unauctal  aapeol  of  a  contnil  elcotrie  ligbtios  •l«Uoii,  caiiied 

out  in  aooorcUiu:*  with  tha  fpneiti  otitUua  aa  MforedjriBny  act  foiUi. 

m>ttJd  Iw  M  fulJotn  ■ 


Wb.'ti   1,200  (16  c.p.)   lighta   are    unvl.   or    id   mpUl  quantity  of 
»Wln>  irrungj  couftumpi^  dnriug  a  j-ear  o(  2,000  hoora  : 

iJ.-ipit-i!  of  inMalUtion  romph'lf  amli.'ajubUof  itipjilyinx  S,000  il6c.pt) 
itinaiiilcgi-enl  lamjieav  ]>cr  i^iintatc,  £14,500.  £■     a.  d. 

lot«t«>tt»D  Mi'iUl £14,500  at  31  ptroouLo        &07  10    0 

]Un«waJa  and  iloiircciatiou    .,.£14,500  at  7}       „       <=     I.OdT?  10    0 
Working  espenaeH,  inabiding  fnel,  mI,  and  Uboar,  but 
no  allowance  for  Dianagciiient 600    0    0 

Totalcoat  [)or  anniun...  ^196    0    0 

Krveniic.    1,200  [16  cp.)  glow  Umi>a  at  40».  atch  per 

annum  , £%4O0    0    0 

When  2.000  (16  e.p.)  iights  sro  iifol.  or  an  «•]««]  quan- 
tity of  olectlio  enerfEj  i 

Iut«railoii  capital £l4,600at  51  i-erttoK.s        507  10    0 

IkncwalaanUiloprvdatlou  ..£14,500 at  71  percent  =     1,067  10    0 
WorkiuK  «xp«ui>m  when  eitvplyiug  2,000  Bghta,  whith 
ino3ade  f^el,  oil,  and  Ubour,  uut  na  allowuio*  fat 
minagemenl    MO    0    0 

Total  eoat  per  annum...  £3,435    0    0 

IUv*DUA,  2,000  lt6c.^.)Iain|*at  40*.cacb  pir  Amnn, 
orlightaequal  to  thit  quantity «...»....    4,000    0    0 

Snrpliu  towaidarcpUwcinent  of  ea^dtal  and  prjitt...  £1,566    0    0 

ff<rJi«dit&.— Oaol'MUarv,  Oaolgnt«-streot.  OiocDgat«-»trcct,  ltndi;c- 
atrcot,  Salter -at  rcAt,  Markct-aqnarn  anil  sttf't,  Kaatgatantreet,  ftUrtin- 
atreet,  Tipping-almit.  .Ikhn  FirhnrmK  Bni.r.,  ga«  anginHr. 


COMPANIES'  MEETINGS. 


ELECTRIC  CONSTRUCTIOH  CORPORATION. 


lOon- 


Tha  lirst  onliiiary  (itatulory)  gvneral  nootiaa  of  the  Blectria 
Mniction  Coriir.raiion,  Limilcl,  waa  hold  on  Friday  at  the  ofSeM  of 
tbo  Corpurili'iu,  Sir  Drmgliui  Vnx  nrmidiiig. 

Tlia  Sncratary  [Mr,  F.  Waliniii  having  nail  the  notin  uuuvwiinK 
tbo  mnvlinjc. 

The  ObalniiBasaid :  Well,  gnntlonion,  aa  yon  arc  wdII  nwv,  thja 
U  oui  i-Ututori'  fltMting  ;  tlii:icf'>rc  wo  have  no  report  to  plMmt  to 
you,  DOT  nrc  thartt  any  mnnlationa  to  be  pmuoMBl  -,  but  I  need  hikrdlT 
■ifty  thai  it  in  a  graai  pl*«j>iim  to  the  Diw^rs  oo  lhi«,  the  lina 
oT'i'aKiiin,  tn  b«nl>]s  to  mmt  the  aharrltoldere  face  to  (aoe.  and  to 
rt<-h»[it^  a  lew  iileaa  with  rcfcieDios  to  the  prcaout  poaitian,  and  ibe 

IKiwiblc  future  ol  what  wo  twlioTF  lo  bi'  a  monl  ini])ottant  oorfwrWlau. 
may  «ay,  to  hq^  with— il  la,  ptrlin^  u  moit  ImportAot  jMlnt — 
that  all  our  nafiital  wm  fvilly  iiiln^nboil,  *ad  I   ilan't  tliink  yoo 
miild    nuiily    lind  a  compaTiy    of  thia  al»  whaM  Mpital  la  nor* 
strongly    held   than    our*    ia   at     thla    moiu«ut.    Aoothor    point, 
which  ia  Tory  im]H)rlJinl,  is    that  our    wurki    are    fully    oojupted. 
Wo  have  aa  uiauy  onlPni  Bm  we  can  excciiti',  and  we  could  pvaily  navr 
a  great  niuuy  uiuro  il  w«  vaiM  only  oxccuto  them.     I  think,  aa  y<» 
li^k  at  tlic  K'Dtiviniu  on  luy  right  liand  and  on  my  left,  you  will  feel 
lliai  [lioriv  an-  prai'tioal  Qi«n   An)^ng>t  ii>,   and   wo   arv   aaturalty 
iuolinivl  til  hn  ejiutiuii!i  in  wlui  we  do.     At  Uia  name  time,  our  ehiaf 
dllEciilty  at  titii  tnntriL-nl  j>.  that  wo  bavn  mit  room  cnongli  ta  uui 
work*  to  oiiabli'  ni  In  rxbitiil    »iir  bniiiiou  im  w«  should  Wish,    Tlic 
con»<v|n»nTe  h  that  the  liint  altonliimofyoiir  IkimtoraboalwaBi^ecB 
daring  tlio  few  iiiontLtn  which  have  cUi-fcd  mdco  tlii»  Company  waa 
fnimcd  1'>  layiog  out   i-crv  t^refiilly.niid    prtqiaring  to  iniiDcdialvlj 
enrt    rxti'tmioiiii   of   nnr   worku   at    WolvrTbamptOB.      1     am    glad 
to   aay    that     by    ihn    tUKiitanco     of     tli*    gentlamen     wba    apt 
thoroughly    well     aci]iiaiiitr<l     with     Wolv«rhanipton,     tad     wbn 
haVD   ana    »a   iritnioiiM  ileal  of  lime   to    thb   mattar,    wa  bavt 
hecft  iu>l«    to  sDPiirc  on  oxcollrat  hIic  t]<«n»,  with  Eoed  nJlwity  and 
i^anal  i^oniniuuiriatinn,  ampin   not  only  to   provide    tor   a  vvry  latj^e 
f  Tif  niion  of  our  InisiDBw  at  th«  pinaont  ntomont,  but  albi  to  pr^viJa 
for  the  fututc.     U[ion  that  sit«  wu  intoud  iiniiiedintoly  to  erect  warfa 
whlgk  will  enable  lu  to  very  largely  increaau  ou:  out)mt  at  Wolrv 
batnpton.     1  am  very  glad  to  leU  you  aUo  that.  In  cunueutku  witi 
tlic oci^umulator  biiMneia  of  tlx.'  Blcctiiial  Pownr  Slorasa  "fimn^i 
there  ia  a  aleady  growth,  and  wlieti  w«  are  able  to  OowiIM'hI  W 
liusiiieBa,   as  w«  inUnd  lo  do,  in  this  ol)i<«,  and  to  Iuts  aO  tm 
anangementa  at  hoad'tturtcrs,  yon  will  me  thftt  thai  will  torn  ■ 
moat  Tahubli!    luljanut  lo  tbti  ^uoral  liiuiiiiaai  of  the   0Mn|«i7. 
It  is  uot  very  oftoii,  ciijiuuially  at  tliiH  tiiito  of  tb«  year,  that  w 
gut    ouch    a   good     alioiulaiioe     of    ahareholdora    at    a   atntntitf 
meeting,    but    we    woro    rather    otmous    that    our    abanJioM*'* 
shouUt     meet    oa    in    our    own     olEoae    on    the    fint    oewo*^ 
rstlicr   than  that   we   ahoiiM  go  to  aoniA   hotel,  and  if 
i.1  rnlhci  crDwdot  [lorhais  yoo  will  oicnae  us.     Yon  will  |ii..__ 
aware  that  wn  tuv  rngaxeil  at  the  prrw^nt  tnoniriit  in^iiup|<lying 
\atp!  quantity  of  plant  lo  one  of  the  most  iminriant  oompauM  fi^ 
iji  111 p|i lying   tbi«  mutropoltt.     I  think  you  will  bo  inUT«rt«d t* bMi 
liiai  Mr.  Kdiaon,  who  bMj'iut  had  an  eppoituuity  of  ▼UlinK^*' 
thn  iiirtttlUtifi'iu  with  whioh  wn  have  tiaJ  ta  do  in  the  mstretoU^ 
uamrly,  Kalhhniie-plaoa~wu  ple««eil  to  My  that   it  wm  thsMt 
Mliiifactm}'  pUoe  ho  hod  leon   during  his  visit  heco,  and  1  >b  flib 
mire  that  tlic  high  chsracior  which  our  worka  director  M  Wotnrluisr- 
toii  has  scoured  to  n*  by  the  isxc«l)eiil   work  he  haa  been  ablt  tn  Itl* 
out  will  boH  nioMt  iin^rtaut  factor  in  thcnKcoTnoTtfau  GoupWi" 
only  we  C4.&  liroviilo  bin)  with  works  Urge  onoiub  and  witi)  t«ltalBl 
niiians  to  enable  him  to  ciecuto  tbc  order*  which  are  preaaliifi  ll|HB* 
on  every  dde. 

Tliaui,  with  lelervuQi:  tu  proTimiiil  '[iiuxtiona,  1  do  aut  tlunk  « 
would  be  wlau— uid  I  am  «un>  the  ataraholdsts  vrill  agree  with 
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l]u«— to  mention  names  m  tliti  {iivneiit  tiiiin,  Ihv'aiim  iiiir  hnKJiiiin  in 
tliat  lUicciI'Mi  It  wjiiiowUit  ill  a  [irpJimiiiary  »ftny:  Wb  an-  civrryiiie 
on  Terjr  aiilivr  iti'j.i'iii lioii.n  v  illi  wstmI  moit  iiiiporlanl  linmi,  l>otii 
wUIi  ifrL-rvtKP  to  lijilitiiijr.  in  wliii'li,  I  lliink.  tlii'iC'i|ii]wiij  !•■  t:"'''K '" 
B!l  a  in.irj  inijiorUitt,  j«»ilioii,  o*  liciiijt  not  nii'irl)' n>i)i-  lo  j>r«vi<l<- 
thi^  tau-ii-i  Witli  Itglit,  li'it  l<^  li(:t|>  ill  till-  lln.ii.<inl  iifi-.iii(;iiii-'iit-i  (■nii- 
Hi(«t«i  Ui'itli  lit(litin[;.  1  llitiik  tliul  in  v1i<'ii>  v.-f  ari'  gulng  t» 
hM'H  a  Veiy  imimrlnul  «|ilii'ix.'  o1'  Viiiiiiinui  ;  aiiiI  tlich,  mil  oiiIt  willi 
twferciicn  tn  lii;liliiix.  1*<)t  nlso  witti  crfrTriK-i-  In  tlii'  ^[■{illi'alinii 
of  ii,flcont  t"  IriiiiiViiyn,  W'r  Imvc  ftol  wvcral  very  iinjio]- 
laiit  luntt'Ti  )i>-r->ii-  m,  and  Wi>  1io|h'  tU*t  lii'fuiv  li'ii^ 
«-a  «lii]l  hf  *lil<i  rn  ilifiv  our  iliamlioUki-ii  >  ■•rneticjl  iiifltnlUrii>ii 
of  thin  Icin.l,  wInT.'  MT  iitiall  Iw  ahio  ro  rnn  llin  ti-aTiin-jiyH  l.y  oUv- 
tiirilr  in  Iti^riTj  ■iirrtuntutiray  intvliir'lithpyitt'o  bviii}(  i-tin  «i  Urp'Iy 
in  thp  Unitoil  .StitM.  Wr  hnvt*  «)>|ilicaMoDx  lti>tli  wiili  ■(.•rureu'w  lu 
'  OUT  Jiilicn  |iUi.-ijit  anil  ta  nur  •S|ii'«j;ui'  (uilriilti.  Tlii'i)  I  iii:iy  iil«i  -tuy 
r  that  Willi  ivlerciicc  lo  llie  lliLiil  |»iiiit  V>  wliicli  wh  aj.iauli  iiii|iui'lniiii> 
—  tliBt  of  t!i"  iiiBlAll»li'"i  f"'i"  Ifsjii  liiililuii;— a  voty  fXifilr-nt  i.-xaii>|'tu 
ijnat  Iw^ii  rarcipil  nut  )>y  lli"  Miifiaii-t  Itiiitw.iy  C'i>ii|<iiiy  ii|>oii  tiip 
JI»lliij-lI»U)^lil'iii  TiHii<'i|>if.  mil  I  lii'llc'Vi'  iliai  uliliijii}ili  it  is  mily 
[Stlllml,  It  LI  llkuly  til  lie  (rvi>ry  f{ii'*t  <iii'('c!'i>.  Tlw  jtu-al.  itillli'iilly 
whieli  has  AriM-u  niih  n'rui-tiiiw  to  Uaiit  luxUUmiaiin  luw  Ikvh  tmw  t'» 
tfplaoc  tha  (luwi'-r,  itml  1  lliiiik  the  iLrnMixpiii«ii(n  wliidi  nrr  Ihiii;: 
■imId  ill  (wniiwlioji  nitli  lliti  train  an  lliu  Mi'lliui-1  arv  vriy  likcl^'  t" 
■olra  that  iltlllciilty.     Tli*  fpoit  ivjiniivnu'iil  l»r  railwuy  iiiidtlUlioiiH 

H    U  that  "0  sliotiM  T»  alilp  t<i  IihM  h  Iriiii  imd  t*  bIiIi'  in  In-Mk  it  ii|'. 

^k  Tint    liiK    Iweit    iliiun    -iiiit^i^wriitly     nn     the     Kri^lit'^ii     lUilivay. 

^vbut  vvtiai  u«  wuiii  b  tn  tiKlit  tin-  tniin  lu'l  l>o  >>iili>  t<i 
tsk»  a  rsmai;'-'  oil  ami  nliunt  il  nn  lo  a  liraiifh  line.  I  iloii't. 
IcBPV  that  1  )iki<<  Diiylliin^' INOIT' lo  s«y  to  yon  toiUy  ;-i>iiltutm<ii. 
ir  th«*  i*  any  iinftitioii  ^ny  nUarcIioMirr  Ivf/iiM  likr  li.  ip.t,  t  will 
Ulil«avo<ir  111  ni>iw«r  It  ta  ttw  l>ciit  ol  uiy  ftliility.  Oav  'Itlluiitly  dl 
tlic  [iruM-ht  liiuiiwiit  iKniiii^ily  tli'iM  ;  tliat  mir  woilvs  nfv  <|iilli;  hin'iilfl. 
ciotit  tuileiil  witli  the  iiribni  wliiiJi  ivi;  F3,n  wvitir  \r  mkv.  ninl  Ikeiv- 
^11!  wii  .in-  i)l>IiK>il  In  I'riH-t^iul  rnlluT  run  tin  id  ly  :  itt  lltu  nam*'  liiiii',  I 
tliiulc  wv  aru  laying  (liv  loimilatinii  of  an  v\i-itll<'iit  iMiiiuuv-.  ]  niuy 
uy  vre  liavc  unciiru-l  ln'ru  nllicnt  wliii'li  nnlt  iiat  li'  nl  all  Irm  Inri^v  (i-r 
our  purpoM,  aiul  WD  li»(M  you  will  oonniJar  Hint  lli.-y  ■«■  iii  a  pTxl 
eeulnl  jHiKtlioti.  Ami  in  cniiiiuction  iviCti  DieAn  iiiliL<«s  v.<!  inicml  lo 
liavo  allinrotitfli^tHKl  arriini;i'riiiiut  in  llir  hMi<  wlu'ivotir  vuriiKii:  inanii- 

fKllira  will  \k  liloix^il,  <!(■  tlial  iltli'liiliji^  |>tiri-1irL<H'n(,  iiiiil  lima-  in  iIhk 

caty  trliD  inUml  I'j  uJopt  vli'uliLciLy,  will  Ihi  Mu  tn  rniiiii  >iiiil  vr 
exactly  wkjl  we  iiro  jwiiaifj  to  (fin-  tliaiii.  Il  liai  liocii  fi)innl  v.-ry 
Inpartftnl  luilntliii  in  I'liniirclion  vvilh  llii'  KIl-vIi'IiaI  I'uw'.'t  .Slvi*[p' 
Comjany,  fraiti  wLicli  wi>  Minvc  wo  •thnU  ntcttK  a  good  <l««l  of  «n\>- 
iNiTt.  Oorore  loii^  w(>  aliall  havt'  u  ^'tivr^l  iiici-tiri);,  bikI  tliou  wo  -hall 
liaiif  to  prewiil  Q.  rp^ilar  wiiorl.  Iii  l.lic  inviiiilinn:  I  iniwl.  iwk  ymi  to 
bt  ooolHuC  witli  tlnh  vary  laim'  iilcmpt  !»  i-v]iUiii  lo  you  riailly 
hi/w  vtv  itaiii), 

A  Bb&roholilor :  Do  w<>  iiiiiii-t>ilainl  Ilmt  in  ii>}!i\T<l  to  Mch  Iraiicli 
of  ilip  iiij-l.ptiikiiij!  iliu  uui-ks  are  in  full  ««-iii^  ( 

^B  A  Sliaroholdor :  Ami  duitij;  an  inncli  work  a*  the  aooommoiktioii 
ticnniT.'^oi 

Tho  Chatmoa  ;  Tliny  ai«  iloin^  inoiv  work  ttian  wo  liko  Vi  havn 
l«  <io  tn  t1>''ir  jiKtc^iil  coutractcil  condUioQ.  M'c  ar«  losiuK  i>o  llini*. 
honptip-M,  ill  Ml.n.ilingThc  w«rk»,  whicli  is  titp  )ii'|-<>rlniit  lliiiij;. 

Dr.  Itorodalo  ;  Do  yon  dxjmot  lo  have  «niiiii  trainii'jkya  ruiioiiiK  iit 
Loniliiti ' 

Tlio  Clulrmui :  Well,  I  Miiiiot  «|tBak  alont  LoiiJuu  :  1  aiiuki? 
•baU  jironntlAl  towux.  \Vu  Iiuvl-  auvcral  jiruvlndal  t'firiiJt  in  ivliich 
llioro  aro  actual  Dniugviiiuiitn  liviiiK  nimla  :  I  wuiiM  rattier  nnt  mtiii- 
tiou  Itip  nninM  at  tlii)  iiiouieul,  but  I  luvo  no  itoiilit  Uvfiini  very  loiijt 
yoii  will  know  j|]  «l..0Ht  Ilium. 

Dr.  Dryadalo :  la  ihi't-v  no  cliuiii'i'  of  Loo'loii. 

Tho  Clulniuui :  I  itun'l  kmiw  :  I  Itiiiik  il  U  i^iiiii'  jHiukilili',  Iml  I 
cannot  Mii-uk  nlili  rvrtainly.  Wo  lti>|i<!  that  lir^furo  long  wit  nhall  not 
ajijily  'JiirBUlrcii  (u  tliv  ttai-Livn  qiicHlirfii  Im  Irsriiwayn,  liiit  to  n  far 
iiii|>urUiit 'pivstiou  to  niy  intn<J.  nn<l  tliac  ia  railways.  I  lio|»; 
Uttt  eli'i^tnoitv  will  bir  applied  in  IIir  c4W:  of  railway:!,  luiil  if  wv  uiicv 
IXf^  I  (iun't  IciiLiw  n'licn!  wv  will  cnil ;  Kiit  jmt  imw  wn  aro  aaCisHivl 
viUi  tlio  tiamwayi. 

Mr.  Il«lwrt  CblptMrasU  ukud  it  il  n.ii  tnii  tliut  Itio  uuoruious 

■1niiati<l  <[ii  i-K'c^i'iIal  ibc  power  of  mp|ily,  an<l  if  no.  how  It  «u  lltnl 

four  al  Inadt  ot  Ui«  couccrna  tlitiy  lioil  iiurcliaMHl  t'uiil  tin  divi'leijilt.    If 

Itial  v^i  l]>«  c«M,  waa  tli''  Mini  of  £400,000  »i'  £$00,000  not  an  «iiot- 

iDomt  auiutitiC  lo  ha  nxponiUil  in  mublinliing  itn'Ji  a  Cora) Anv  ua  thu, 

npwially  wliou  ilivy  mllt'clDii  thai  (imiUr  iLLi<lortakiii){i  had  mor^  iir 

loM  ironic  In  icriaf-     II"  aleo  uii^lieii   to   kitov.  on  wIibL  liasii    Ibe 

•DTcml  jmrrhaK  coDiiiikrittloiiH  were  an  ivi>l  at.  aiiit  if  tilt)  iiroriiuliou 

Uouoy  paiil  tn   |iiiiclia«in};  tliu  Hcvn-al   niiiloilJkinj;a  aiiioniitcil  tu 

'  iii)[liK<  £150,000.     lit-  bvlivvvil  tliumn-Dlli'iitkvrcoDcurti  waa 

ly  one  of  tha  i;oiii|'»iiii-.  tliat  paiil  *  diritli'iiil.     Tlic  j'™»|ieolu« 

Inac  it  jialil  i  "  niiltatuitial "  ilivitlend.  It  <i'niil>1  Ixt  moiv  lutii- 

botory  to  know   what   Itii- "mlliitaiilia!  "' divi'luiid  wa*.      Hi;  wivliiui 

.■In  to  kuow  wliL-thur  lliuy  had  mniranu  fi>r  iiiiiiilyin^'  lijclil  '"  tint 

^'tninaapolLiMi  of,  ur  wlietU^r  iKny  sinipl>  i>bl.iini?il  pi<rini»iion  to  ninkc 

axperbiteuta,  therv  licinK  n'>  nunlrac'tJiat  all.     iln  fuitbcr  lukml  what 

u]>onaaa  lb?y  intpoJcd  lo  insnr  ui  oxteodios  Ihe  waika,  au<l  whetlior, 

whan  all  tba  oagiiLal  waa  «a]lud  np,  it  wouid  Iw  auHicicnt  lo  carry  on 

■II  tbu  bii«in<iM  'il  lliu  Oir[>orutton  lor  lliu  [irtaonC  witlioiit  oalliiifc  UEi 

llir  ninaiiiiiiK  i^nO.OOO. 

Tlir  Olwlrmiui  uii]  tlit-  ainoiiut  of  caniul  was  £600.000.  of  which 
££0,000  WM  takrn  in  part  |Myiiiuat  by  tIio.>u  uliu  li>i  I  i>"lil  tlii-lr 
tiutinvtM.-*  tv  ilic  i.'i>i I'orat ivii  ;  tliuiclu-ic.  tliu  .vi:tiial  antmml  t»tivd  Iw 
tW  pnbiii?  was  £460,000,  »iit  of  whjih  lliry  Ioh)  L-allr-)  up  £6  x  vlmr". 
alii)  £4  a  ihn.\t'  w.u  'till  uucallvtl,  aiiil  raiuairiml  as  an  aswl  lu  t.Miahl# 
lliani  tr>  i-Jirry  on  Ihiii  work,  and  tu  iimki'  all  llittr  payuK'Hia.  Tlial 
anioilul  iif  JJ&OO.OOO  lull  a  trjinijHialilo  halaiiLv  for  workin;; 
ftjillul.     Hi  diiwrvly  trusleil  that  it  w>jul<l  not  ptovc  >ulHdcni,  or 
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aiiyOiiiig  Iik«  'iiMicieTit,  Inr  what  the  Curiwralion  wontil  have  to 
■III.  liiii  oitijiion  wa«  thai  il  wa«  uiily  llii^  liwt  instalmpnt^f 
thi-y  .iniM'mlnl  .n  ility  mjaTii-d  In  iln— ibwy  wunlil  liavr  to  raiae  ; 
lint  it  viaf  LI)  nmpir  amonnt'  for  ilralinx  ^''^'>  thcii  pnwcnt 
liri)iilili(r>  mid  pio-vidin(;  lUcni  whli  woirkinn  cdpiUl.  Thi>ro  w*r*  car. 
tftiti'|iic5li(-n»  i»rd^t.iil  -.  for  iii.liiTii^c,  Ihe  work*  nt  Wo!v«ThBin|iton, 
wiiidi  111'  LiK.iiKhl  ihonld  In-  lofl  nvnr  lill  tlin  nc>xl  orJinary  mecCUIg, 
Tlii'y  nii(>lit  Ix-  nnil''  mlti'  lliat  lliP  Iliniplora  ir(Hild.  Iiu  Vrry  caivfiil  not 
In  i-ji|irpi|  ninnoy  iiiili-M  r.liry  llimij^ht  it  wm  ){niiij(  lo  prodooc  a 
thnroii^lily  ^.-owl  n<>ult.  Tlie  [inm-bt  ni-i*!  nf  thf  Comiiany  wa* 
'-«bL-Iiil<.-<l  wuikn  at  Wnlvcrliainplon,  a|j>l  if  thay  lutd  lia>l  ibetit  now 
uluiiild  U^  vt'ty  lucky,  jiofaniw  lln-y  o-iuld  111!  tli^iii  willi  mint  isrolit- 
nblo  work  ininHidiat.ly.  Hr  .lid  not  l>cl  inrlinol  to  go  into 
Mdfnc  nf  Ilinwe  i|neatii»n»  wIiIpIi  aflpi-li-il  llin  wljsitial  arTaiiKetiifutB 
niailo,  lioi'audf  all  tln-w  niallor'  wiT"'  fairly  put  Imforc  tlie  nliare. 
boldi-m  hIii'ii  till'  pitHjH'i'iiM  wii<<  ivsneil.  It  wivh  iniiMi«ibt(  fur 
bini  lo  nay  wliat  iva.i  paid  fnr  pniitiotion  nioni'y.  What  tb?y 
di.l  w»»  111  jHitidiiiM-  Ihv  |ir»prrli'B  fiira  ciirlaiii  |>«yiin-nl.,  and  wbctlior 
■  lial  ]>ay't>«til  inoliiitinl  nM>n<<y  {it  uthar  pi'ipli"  tliry  had  Iiul  Ibt^ 
nioaun  of  LiiuwiUK-  All  Iip  kin-u  wils  tlii'  aniount  Ihry  w»tr  linuiid  t*i 
iny  lo  Itic  vHDijin,  Mf.  Tafviir,  rtitil  Ibal  tb"V  iiiiaiit  to  p»j,  niid  tbi-a 
iir  IiuinJ  tlicy  wonl'l  tie  alik  to  |uy  a  (^iwl  lilvlilcrid  on  it  in  itiie 
t^uiinii-.  lie  wan  mUI  Dial  Klvri'lM'ai'kur  |iai<l  livi'lciidf  rarying  fro'ii 
10  lu  15  |»i  nut.;  and  willi  rtlua-iioi  tfl  tlic  ■tlliiT  ctitiipaniva,  Uo 
lUiHiKht  thr  pi.liit  Lnd  Iweii  lo-t  W|{lit  "f  by  tbi?  {^iillonicn  who  had 
Ivi'ii  MjtnakiiiK,  thai  tlii'  Kn-nl  Htr|i|iiiii{-»tn!ii'  tii  mw-ca*  ir  Ihi"  Coni- 
piiny  WHH  Ibi-  :inia)gaiiiitliiiii  iil  tlic-v^  iliiriirBiit  inli-i-MtM.  \\i-  did  not 
lliiijk  IboM'  ti)iiil«nii"i,  ■lsi)i|iiij(  by  l.lirinix'lvi-ii,  would  In'  worib  wliat 
thi:  CriijHiratinii  w,ti  payiii);  I'or  thrni  :  but  llif  )in'nt  wai  liiini  tlicy 
Willi  anial};a>iialing  Ihuw  iulirrxtM,  and  fgiinliiK  a  ■.Irmg  biitttomi 
tt^aiiiHl  iip^nwitiiin,  niol  |tii>  jmIkdI*  whirh  tbcy  li*M  biviami!  ex(n>in*ly 
vnl  iiatih', 

StrDftttl«l  CooDor,  Bart,  •aid  li"  hud  li^l  Ui  <bi  »ilb  the  railway 
li;rliii(in  fill  li.r- ti-t  Ikt-oi  lityparx,  and  hi-  iiii);hl  "talc  that  all  ibn 
luritiarL--  !••>  Iii;liliii(;  lIu-  ditl<'i"ut  rail\voy«  iviTr- wrillm  wmlrafU. 
They  liad  l<>  ^ivn  Cbcni  12  or  IB  iiiouilii*  at  a  t-^rlain  pr]i.-c,  m  that 

till-  I'lllc'i.tl-  <niild  jildj"i>  lur  Uifiiiw-lvw  whclhri'  tlin  conijianlri  ought 
l«  l.iki-  ll.c  lisliliiiK  np  Ol  not.  Thii  -iffi.'iaU  wnnlml  to  lio  c«(ULu 
that  tlii-y  had  K"'  *  It""'^  tlii'i^,  and  as  thu  Dirpclun  kuuw 
it  WAV  a  ifriiHl  lliiiiK,  IlK'y  K"^*'  'li<'<"  all  the  lai'ilitiai  itiey 
miiihl,  and  llint  wai  lli«  only  way  liu  ihiuglit  lo  iifoinole  tjio 
liii«incs«  "f  l)ii'  Cmniwiiy.  lb-  liidmia'd  'n  I'lii:  of  the  conipaiiiw 
wliiisi'  liii'.iiir-w  limd  liff'-'ii  pimbascil  by  Uiih  0<>r|H>iatiun,  ami  be  kii^w 
llii-y  had  jj'^l  n  j(o<i'l  i>artf»iii.  He  did  not  »p«  how,  ir  tbn  Corporation 
1V11-.  raiii.-.I  ..n  with  «kill,  and  with  a  i>ra|»r  hoanl  ol  Diraelon,  it- 
could  not   Tail  In  bii  a  ^rfnt  iiipccat. 

Hr.OoorKo  Dlbloy  Th<-ii  prdiHwid  a  vounr  thank*  to  the  Cbiilnnaii 

llir   pE'.'ldlll;;. 

Hr.  Ctklpporflclil  vH-ondi-il  the  iinitinn,  wliicli  wai  nnaaintuusly 

iiillrc-d  Id. 

Tlir  CbaJnuan  bavbtj^  a'-knon-k-.l^d  tbn  cnniidinioui,  tho  |>ro. 
c«oilin;p  Ti-rni(nal"d. 


^^w    tlfe^lVll 
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Tliii  Iwaily-thifl  oriliiiary  ){(i|iiira1  nicrtiii^  of  tlu«  l!oiiijiariy  was 
llpid  on  Tiii*Uy  al  WiiirhcMlcr  llonw,  Old  Hi'imibttri'i't- 

Slr  Jam«a  AndarMa  pri.-'tldod,  and  in  ranvinf'  tho  iiiln;iTion  ul  ib<i 
nifMil  mid  he  tluiui'ht.  It  u'onlii  Iil-  cn.uldtMM!  fairly  tutntfac'Loiy  on 
lUu  nlii>ic.  TliL-iv  biul  lii'iii  an  ini>rc!uo  ot  £506  hi  the  t.ralllc  rn:>;iptx, 
whili:  thr  rA|i*nsp.*iiliowrdaMli)(lil  dcclcaw.  lUirinifllic  lialf-yi-ar  tbvy 
had  ba.1  an  intMiiipliirti  of  16  ilayn  lu  th«  Bill*o  i-ahlo,  but, 
r<'i-luiiali.'ly,  Ilii'y  liad  a  joint  purst  aj'roi'nicnt  with  tbn  KaiiUn) 
Ti'.U'iinipli  Cuni^Kuiy.  and  Lh«  losses  by  tni^h  inti>mi|itionj< 
wrtf  nari-r  vi-ry  niriiitix.  "niolr  rvvi.|iiit>.  lit  waa  Klail  to  aay. 
wa*  mainly  ditc  lu  couinicmi,  thu  Irallii'  uoL  having  been 
lirnditiit  liy  any  tmliiical  diiilurlianca.  A  f(iw  yam  affo  liiauv  towm 
wbioli  now  had  a  vtry  Trtc  iolcri^Qiiine  with  S|i»in  hy  tclpgnipii  ntver 
imi'd  the  wirnt,  and  llu^rofatv  he  atipjio^Ml  thvy  tlivii  Lad  no  trad*  wjtli 
S|>aiii.  \Vn  wpw,  liowevLT,  InI  lo  MliVi?  tlial  llie  trails  of  our 
pnitntl-y  bail  ini.niaueil  with  .Sjiain,  ami  iit^ttaiuly  lliv  Cuiiiiuuy  now 
rocvivcil  trliijjrania  from  Ibr  i;rntt  mamif-i'-lurii.ifi  towns  wnicli  wciv 
iiulta  npw  lo  tliviu  within  tin-  la.it  tw<i  or  thrrr  yR«ra.  [jaat  niontli 
alone  llniy  bail  an  incr«a»o  of  2,980  It-lrt^anin,  or  31,200  worUa  <n 
i<XM->0  of  tiw  nnmbi'r  tranaintttnil  <n  StpU-nilicF  laat  y>ut,  and 
fnr  the  piut  •jtiartri'  (h*ir  rprciipi-i  had  hvcn  £381  in  uaoai* 
of  tha-«  of  Ihf  ^aini'  pr>rin<l  nf  \a*t  yi'ar,  nntwitlutandinji  tliuir 
low  uruf~4til.  a  wonl.  They  ddivrri»l  lucivtaicri  in  ltiIb»o 
uuib'r  10  uilnuti^a — leiw  aheii  iii  llrr  miaiitca — ami  in  Mailrid  ibcy 
wttro  ibdiretiHl  a  good  Jtvt  wltliin  the  hour — in  thr««-'|aaitcta  of  an 
bour,  be  uudvntluoil.  All  tvlwajihii:  Mrvicc  dotMrndnl  lirst  tat 
■ccm-acy  aiiil  then  on  ii|hmxI,  and  tli«y  ware  iiiirnaaiig  the  *nMd  at 
far  aa  iiowibtc,  ftcltinf;  bvtttfr  wtrw  f^^m  Rarrolona  anil  Rillmt  lo 
Madrid.  Si>  lar  an  Madrid  waa  eoDramnl  tliey  had  rety  liulatocoiii. 
plain  (if,  hut  iitill  Lliuro  «M  Tooru  foT  buiiroTnueol.  Tno  r«*Iuctlon  In 
lliv  knKlh  cif  th»  tutiBMfyo  bad  liet'ti  goiuK  on  at  tbc  mto  uf  uoarly  a 
wmil  livery  yoar,  ami  he  acaroely  know  wliarc  ihe  proctaa  waa  goiiiii  lo 
*to[i.  Uo,  howavM,  did  all  be  ooubl  to  ]>eniuaiLe  btanaclf — he  ho[>o>l 
correutly— that  th-msh  the  lenitth  ot  the  mcaMfpi  deffraawal  tlictr-l 
nnniliFr  incraaatil.  Laat  y«r  and  tlic  jtiar  before  ho  told  then)  that 
ihiiiigh  thny  had  carried  innni  inr-oaiiai  Ibey  ha<i  hi'i'ivi.-il  ten  ui'iuhj  . 
hilt  liiat  fMtnrr  liwl  diiM|>|>catctl  ihia  ymr,  for  lli-y  bail  Uilh  iwined 
niorv  nii'-viaj^  and  made  titun-  iiiiiiii.'y,  Tliv  ictiiOTal  lo  iaix«i  vlbcn 
and  Ibo  t'on>f>i|iiriit  alu-iatioi*-,  bicl  ro*t  Ibvm  iMO,  whicli  tltry  |4v- 
fHto«.\1  grtihitlty  1,1  tkk^  fi>i  mil  ol  rt-^riiiir, 

Mr.  KdBand  BUInsar  un,iiil(il  Ihc  llll^tjl>n,  whii-li  waa  a<l0|iti.-il. 
and  a  icmIiiIioIi  »as  arieiward*  |um#  I  doclaitiju  iliviikmb  for  Iha 
liall-yeaT  ai  tlm  latn  ul  10  and  &  |>er  crnt.  per  anuutu  iiA|«i.'tir«ly  iW 
the  imfeirDM  and  imtinary  thaira. 


I 


270 


THE  ELEOTRICAL  ENGINEER,  OCTOBER  4,  188&. 


THE 

ELECTRICAL   ENGINEER. 

Published  every  Friday. 
Price  Thrc«p9nce  ;   Post  Free,  Tbreepenee  Halfpenny. 

Editorial  and  Publishing  OffleeB : 
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TO    CORRBSPOHDBKTB. 

All  HU/lili  Itftrrrftl.  Sftretarifs  and  MaiiAfffra  of  Compaiiif3 
art  invited  h  furnish  rtoUce  of  Mfttin^f,  Jssue  of  Ntv> 
Shorts,  Inatediatumi,  Cmittiets,  a3ui  an^  m/rtrmation 
emniictai  vith  EltdTital  Engineering,  which  may  be 
uOenaling  to  out  rtadtrs.  Im>tniors  are  infm-mtd  that 
a«y  arf/mnt  of  UiHr  inventiom  submitted  to  us  icili 
receive  our  beet  amsidayUion. 

Ml  comnmnw^ioM  intendtd  for  Oit  Editor  stioidd  he  <xdetr(^cd 
C.  H.  "W.  BiGos,  1S9-J40,  Salijlmry  Court,  Fiui  Street, 
Loadoa,  E.C.  ^nonynxnu  communicatioiu  will  not  lie 
lutieBd, 


TO    ADV8RTISRRB. 

AilmliMtaetiia  tliuuid  be  tuldresifd  fc>  tJu  /'uUuIut,  I.$9-I40, 
Saiisbvry  Court,  Flert  Street,  B.C.,  Mtd  skndd  rtaeh  him 
Twl  later  than  D.oon  of  'J'htinhioi/.  SpcoinJ  Terms  for 
a  series  ran  he  arranged  on  apjilU'iUon. 

SITOATIOKS  VACANT'-  And  "WANT  PLACRS"  Advertlse- 
meaU  will  b«  cburjed  at  THREE  WORDS  for  QKE  PBHNV, 
wlUi  a  MIHIMUH  charge  of  SIXFENCi:. 


TO    SUBSCRIBERS. 

"  TiiK  Electrical  Encinkbr"  fan  be  had,  fry  Order,  from 
uny  jV«jfjny«!/  in  Town  or  Coufdry,  and  at  the  vanovs 
RailuMy  StaUotis;  or  it  cnn,  if  prefentd,  he.  mppUrd 
direetfrom  the  Ogiti,  on  0ie  foUtncing  terma : — 

1  month* 

United  KinKdom 3*.     M. 

Wiiliii,  iliD  posul  Union    4a.    4(L 
Otlier  ri»w» at.  lOd. 

(Pwrt  Preo,  P«j-«bW  in  AdvAoco.) 

Cheque*,  Post  Office  and  Pasted  Orders  'et  Suhwrifiima 
and  AdifrtixtrMott,  ahould  he  made  fayahl:  h 
C.  H.  W.  Biggs,  139-140,  Sidinbun/  Court.  Flret 
Sireett  London,  and  he.  o-fwuMi  "  Union  Bant." 


e  Diontha 

\i  noutJiB 

<U.  6d. 

I3i,  0>l 

&.  8d.      . 

17».  U 

9i.  ed. 

19«.  6d 

BOUND    VOLUHES. 

yU*.  J.,  IS,,  a>\ii  IJJ.,  MWaeriea,  ti/"'TH8  ELKirrKiiiAL  E.101- 
KEiiii"  u|«  tune  retiJy,  and  cun  b«  had  bound  in  blue  chAh, 
giU  iett«red,  prict  Sn.  6d.  SubacrUMn  ean  have  Uitir  awn  eopita 
bound  for  Xs.  ^.,  or  covert  far  bit«ii»g can  be  tAlaiited,  pri4x  Sa, 


h 


IMPORTANT  NOTICE. 

Wr  may  txeeuionaUy  foUow  the  ImiI  if  our  Amtrican  Coaletn- 
poruriee,  eapeeicdt^  uHttn  ttmy  puini  mil  a  tervUxaltU  trajr.  Ifiey 
nrr  tud  backionrd  in  atkiti!/  their  friauia  to  da  nil  they  can  for  thr 
uelfitT*  of  the  paper,  (fe  aJ:  nur  frteiid*  to  rem*m}t*T  u».  Sv 
paper  that  tew  htuno  ner  rtfuMs  Stiimci-ihen  or  Adti«rli»tfe.  Sor 
dw  IN ;  (»  fact,  tor  tttvite  them,  tieiievituf  tiuit  thty  mid  grt  fttU 
mliMfar  (heir  iviorKi/. 

it^KCimnt  oapiea  tf  Ifte  paper  unit  he  leitt  on  reqaeet. 


TOPICS  OF  THE  MOMENT. 

ReacJers  of  "  Noctes  AmbrosiaiKP  "'  are  nowadays 
few  iiiid  far  betwnen,  but  probably  a  good  dose 
of  the  Kttrick  Shepherd  would  enable  mauy  men  to 
e.'iptess  th(;iir  opinions  upon  the  topicB  of  the  day 
more  forcibly,  if  notmorecasily.  In  ftuolhercolninn 
we  give  a  report  of  the  statutory  meetinj^  of  the 
Electric  Construction  Corporation,  a  perusal  of  which 
will  show  that  chairmen  have  much  to  learn,  except, 
perhaps,  it  be  th«  art  of  manipulatiuf;  eharehoMers. 
UiifortunatoJy.  in  the  concern  under  discussion,  ihu 
real  information  required  to  determine  the  value  of 
the  buainestt  lakmi  over  cannot  be  ^ven.  As  the 
chairman  said,  the  company  paid  a  certain  price  for 
what  it  purcbaeed,  and  whether  the  price  bo  paid 
included  a  hundred  thousand  or  bo  to  the  promoters, 
tho  bciokH  of  the  company  would  not  ehow.  "What  a 
bore  these  shareholders  are  who  insist  upou  asklxig 
irrel«viiiit  ijnefttions,  that  is,  irrelevant  so  far  as  the 
directors  and  the  chairman  th>iik.  Indeed,  the  latter 
might  well  have  a  stock  paragraph  of  the  Kttrick 
Bhcphecd  at  hand  wherewith  to  answer  the  insistors. 
What  would  be  butter  than  ;  "  Weel,  weel,  eir.  I 
never  insist,  Oh  I  boo  I  bate  to  hear  a  hash  insist  I 
Insititiu'  that  you  Hhall  tell  a  story  insistio*, 

in  short,  that  you  shall  do  the  verra  thing,  whatever 
it  happen  to  ho,  that  ye  hue  declared  a  diz?.en  times 
that  you  will  be  danged  if  you  do  do— dang  him ! 
droou   bim !    deevil    drooii    him  F    canua  he   baud 
his      foul      tongue,     and     scart      his     saut      head 
without     ony    interruption,    and     be    thankfu — " 
yea,  and  be  tbaukfu — that  the  said  cbairniaii  and 
directors  have  taken  in  hand  the  spending  of  bis 
money,  the  purchase  of  his  concern  about  which  he 
is    bo   get   but   meagre   information,     [t  would    be 
difhcult  to  string  together  more  uumitigatod  twaddle 
than  waR  offered  as  pabulum  tu  the  Hbarebolders  of 
the  Construction  Corporation  tho  other  day.      Lot 
us  take  one  point  only,  put  forward  to  make  the 
(iharrhulders  believe  that  Honie  wonderful  card  was 
held  up  the  sleeve.     "  We  hope,"  said  the  chairman, 
"  that  btifore  long  we  shall  nut  only  apply  ourselves 
to  tho  tractive  question  for  tramways,  hut  to  a  &!■ 
more  important  queiition  to  my  mind,  and  that  is 
railways."    Now  we  are  willing  to  prophesy  that 
among  all  the  men  who  have  a  fair  knowledge  of 
electrical  eugineedng  there  arc  not  a  doxeii  to  b« 
found  foolish  enough  to  argue  that  there  is  within 
sight  any  possibility  of  applying  electric  traction  to 
ordinary  railway  work.      We  do  not  mean   to   sij 
that  there  are  not  exceptional  lines  where  eleolxic 
traction  may  not  be  expedient,  but  we  say  its  appli- 
cation to  the  ordinary  railway  Kystein  of  the  country 
is,  according  to  our  present  knowledge,  an  absolaW 
impossibility,    and    no    one    not    a    candidate   for 
Hanwcll  would  suggest  it     The  future  may  bare 
many  surprises  in  store,  but  a  set  of  directors  have 
to  work  upon  prcseut  and  not  future  possibilities. 


Their  work  is  on  preseut  Hues  for  preGcnt  profits, 
and  sharehoWerg  will  not  be  put  off  with  possible 
dividends  in  the  millcnium.  A  lot  of  rubbish  has 
been  talked  about  the  appUcatioii  of  electric  traction 
to  lailways.  We  have  been  told  the  whole  para- 
phernalia of  railway  Btructure.  lines,  bridges 
a.ud  oil,  would  cost  IcRK,  cuulcl  be  less  siib> 
staotial,  and  (to  money  saved  in  a  dozen  ways. 
Unbbisli.  Out  lines  are  built,  and  we  are  not  going 
to  pull  down  exiHting  lines  on  purpose  to  build 
otliers  at  Ic&e  expense.  But  more,  there  in  not  an 
atom  of  truth  in  this  theory.  The  lines  would  have 
to  be  just  as  substantial,  and  hence  there  woold  be 
no  saving  in  that  direction.  Then,  again,  engineers 
require  to  be  conviucud  that  the  insertion  of  other 
pieces  of  apparatus  botwoon  the  prime  motor  and 
the  load  leads  to  economy.  They  imagine  that 
to  increase  app&ratuti  temlK  to  loss,  and  thai  no 
Bavin;;  would  he  effected  by  the  use  of  stationary 
engines,  dynamos,  motors,  and  mains,  and  for  our 
part  we  have  neither  facts  nor  figures  to  convince 
theiu  to  the  contrary.  If  there  was  the  remotest 
chance  of  work  in  this  direction  in  the  immediate 
future,  we  should  be  the  first  to  applaud  the  spirit 
that  led  dii-ectors  to  contcniplatt;  such  action.  It 
may  be  argued  on  the  part  of  those  directors  that 
the  references  made  and  the  ideas  held  by  them  are 
to  utilise  secondary  batteries  for  railway  work,  and 
for  this  purpose  they  have  obtained  the  business  of 
the  E.  P.  a.  Company  and  the  control  of  the  Juliun 
patents.  If  »ncb  is  tbeir  arguincnt  their  case  is  far 
worse  than  we  imagined,  and  Sir  Daniel  Cooper's 
remarks  may  have  a  tubtler  nieaiiing  than  at  first 
sight  appears.  He  is  reported  to  have  said,  "  if  the 
corporation  was  carried  on  with  skill,  and  with  a 
proper  board  of  directors,  it  could  not  fail  to 
he  a  great  success."  Now  we  do  know  that 
connected  with  this  concern  are  some  of  the 
keenest  business  men  of  the  country,  and  certain 
directors  that  would  be  able  to  make  a  divi- 
dend where  other  more  ordinary  mortals  would 
utterly  fail  to  stave  off  a  loss.  Gratuitous  advice  is 
never  relished,  but  the  plain  course  of  this  company 
seems  to  us  to  be  to  develop  and  extend  their  manu- 
fectures.  The  demand  for  secondary  batteries  is 
large  and  increasing.  The  apparatus  can  be  designed 
for  many  purpoHcs  for  which,  at  present,  it  is  not  in 
demand.  In  this  manufacture  there  is  money,  and 
this  the  directors  want  if  they  are  to  pay  dividends 
upon  thoir  large  capital,  large  we  mean  in  comparison 
to  what  it  ought  to  have  been  had  there  been  no 
squandering  of  money  through  a  cUque  of  promoters. 
It  is  useless  for  them  to  risk  the  shareholders' money 

I  upon  schemes  which  have  no  present  chance  of 
ensuriug  a  return,  and  they  will  find  a  blank  wall 
if,  for  some  time  to  come,  they  attempt  to  issue  any 
new  capital.  We  know  that  this  was  the  original 
iutculiou.    M'e  also  know  that  the  mou  who  pulled 


the  strings  have  not  yet  unloaded  at  a  profit,  and  we 
do  not  intend  that  tbey  shall.  The  duty  of  the 
directors  is,  in  the  first  place,  to  show  that  they 
constitute  what  Sir  D.  Cooper  called  "a  proper 
board."  We  have  spoken  of  one  bcaneb  of  their 
business  in  which  "  money  "  is  to  be  made,  but  they 
have  another  probably  equally  lucrative  manufacture 
in  the  engineering  business,  more  widely  known  as 
Etwell'Pnrkor.  It  will  be  heart-breaking  work  for 
the  managers  of  these  two  busiuesaes  if  their  profits 
arc  iif[uandercd  by  the  directors  in  the  prosecution  of 
such  schemes  as  those  alluded  to  by  the  chairman. 

Another  important  point  for  the  consideration  of 
shareholders  is  in  the  chairman's  remark,  that  they 
were  going  to  fill  a  very  "  important  position,  as 
being  not  merely  able  to  provide  towns  with  light, 
but  to  help  in  the  tinaTicial  arrangentents  coaneotfid 
with  lighting."  We  prefer  not  to  comment  upon 
this  statement  at  any  length  just  at  present,  but  if  it 
means  anything  it  moans  that  the  directors  hope  to 
make  money  by  "  company-mongering."  That  is 
not  sound  business,  and  the  people  outside  the  pro- 
moting ring  who  have  invested  their  money  in  a 
"construction"  company  may  not  feel  t>o  cosy  in 
mind  when  the  concern  is  embarked  upon  the  quick* 
sands  of  speculation  One  thing  we  have  continually 
to  remind  shareholders — it  is  that  those  in  the 
swim  seldom  lose  much :  it  ia  those  who  bhndly 
trnnt  that  pay  the  piper. 


ELECTRICAL  MANAGERS. 


With  the  cxtonsian  of  elcvtrical  iiidustrivv  Ihu  want  of  cum* 
ptftcdt  mnnngcn  for  (;>)tiiinvivi»l  u»<l«rtftkiugs  tlul  owe  thoir 
cxialvnct!  tv  L-iuv'tiiuitj'  Wo^itms  nK^re  uid  tnure  npiwront.  Th« 
iWiniiiiil  for  i>iiii|iol«iit  biuiiieM  iiuiiagera  aa  such  dti«s  tivt 
exceiMl  the  BUj)|ity,  iu  fiutt,  aa  iu  other  kinds  of  Ltbrtur,  tho 
«Xcoaa  IB  in  thg  lidv  '•!  ttupply.  But  th*^  •|Uo«ti<iii  rc««Ily  ia,  or 
ahould  li«,  whftt  an-  the  (jiuilLti  until  ma  i^f  a  ooiupctcitt  niatotgur  of 
a  aci<:ntiGc  undvrlakiiu  !  Tho  uppltoaiit  for  thu  jKfaitii^D  it 
inikiifwui'  >>f  noy  I'lliur  uuHiiitiHii  ia  alwuya  «3|>«vted  tu  lutvo  n 
kiiDvrrvdge  >>f  tliv  buainus^  ho  is  to  m&iiAg«,  without  wtucli  he 
wvuIJ  bo  untlttwl  for  Itia  poat. 

\Vhy  sli'^uld  thia  nut  be  tlici  «nau  ia  actoiitilic  aa  woU  m 
in  other  cnteriiriaw '-  Tlioae  who  Iiavc  had  aiiy  experi- 
uncv,  uillicr  in  tlio  capauitj'  uf  cU(ciii««r  ur  uf  luauagvr, 
frill  tiut  Kitinsay  tlie  fact  that  tli«  aciiuisitiou  of  tho 
svn'it'M  uf  u  nuui  aa  luanaj^cr  wh>^  combines  toohni^al  irttb 
financial  abilit}-  nould  n«t  only  dianctino  with  the  mnplpy- 
uicnt  of  hig  re]>rvBuutntjvo  i»  tecttuiMi  tnnttora,  but  would  aiin- 
]>lify  inattvra  to  nit  etiunuous  «st<Mit,  nnd  would  iitovitably  «H«ct 
a  ciJiiaidDnible  saving  iii  uspoiidiCuro,  duo  tu  what  nu^  be 
toriuvd  nuaiuHiuitiV™*^tit.  lltia  niiaiuanngODioot  may  not  bo 
due  to  inability  on  the  |>nrt  of  tho  6nnn«iid  or  tcchnicml 
atalT,  but  it  foljowt  that  uiw  waii  who  vna  )(nwp  biith 
phiuii.-«  of  a  i|ui.i>ti»u  ia  b«tlor  ablv  tu  deal  witli  it  thau 
tw»  uivn  who  do  not  fully  ap[>r«ciat«  tho dtOicuktca  of  moroLlMii 
uiit!  tiidu.  Thv  aaviux  oonaoqueiit  upon  the  oiRpl«yin«at  of.nicfa 
a  uuw  would  be  inGMGulablo  to«  compnny  in  counwof  fomu- 
tion  ;  that  i«  to  any,  a  oompany  nally  fully  dodgwl,  but  not 
acttlcd  down  into  buaijiuaa-lik«  habita. 

It  is  n  fairly  i>nt«tit  favt  t»  all  that  in  tho  early  etagoa  of  a  coiu- 
iiaiiy's  t?aisl«no»  a  Kroat  dw)  of  m«ii«y  M  thnnu  nvrar  thn-uiih 
lack  of  Uutt  pr»por  auporviaiQa  and  ^«(«iii  without  which  naia- 
iuanat(rmcnt,  delay,  and  oxtfKTagan«c  ar«  iiiovitaUa.  Coctaiuly 
tho  workmen  know  it,  and  it  is  a  cotnuiou  aayini;  tliats  for  wak- 
ing money,  thi-rv  ia  nuthinic  Ukuau«w  coniMny.  Diroctoia 
kiKiw  this  fruin  bitter  uxperieiiue,  aud  moat  shaichi'ldora  haro 
rualtst^  the  fact,  and  nro  (]uil«  nliro  t"  th«  adTaiitagM  that 
Kiiidd  accrue  fruni  placiiifj  tho  ntaiutKBUiout  uf  tliuir  proporiy  in 
th«  hand*  ni  n  mau  who  ia  eumpoteul  to  direct  it  both  teehiii- 
catly  and  fiU'UtoinUj. 


I 


Sir  WiilLiiu  TboruBon  impressed  upon  rUiii^  monihorA  nf  the 
nrofMDion,  in  hij  inaugurni  arltlreas  to  the  [nnt-itnto  nf  Kleoiiii-nl 
Kn^ticiars.  thai  it  wm  not  only  wmo  but.  iiecn«>nry  f-ir  nii  "Ic  ■ 
tricnl  on^ni'tir  to  bnc»ltl(^  HnX  nn  rngirufoi'  nmt  nflcrVArili  ii- 
Ktudy  olMtrieity,  bAOAtue  in  thta  vny  he  w»iil<l  ii<-i  otily  l»' 
better  able  tn  graa|>  th«  subject,  lint  would  bo  f^r  n)->i-»  cn|>ablo 
of  dwUing  with  it  in  pmoticAi  u'-'>rk.  Fnr  n  umn  l>i  hiKume 
useful  Afl  Ati  0Wtri<Mi[  ninnit^i>r,  he  ahouht  Ri'i|nir<>  tii« 
technical  knc'wlcid^^  itnd  cxpc^HcincM  im  auMonttil  by  Sir 
Williftm  Thffiiiiirin,  nml  nftcr  this  (l<iT>>t«  niin*i>lf  t'>  tlm 
thonry  au<l  jkmotio«  "(  nmna^nieut.  Rnginnering,  nluntrion]  or 
olhenmo,  u  »fter  nil  nothing  mure  or  lew  thin  ft  bnmch  ■■f 
oumtnerce  i>xc«pt  tn  a  faw,  Aiidsiioh  hcan^  th«  CMu  tlii>  ndviui- 
bilitjr  of  becr^niing  nO|niiintMt  with  IniHineM  mA>ttoR  i«  oltvioiin  : 
if  for  no  other  rc!iuinns,  bocnunn  n,  yriiing  enginMir  writli  uiiy 
common -senia  nt  xXl  la  nJvnys  cnpnbk'  --f  ivircj  iriu  nui  hiw  chii-Co 
inst motions.  And  the  tnlftryof  such  Tn«n  (i  4  whom  thc<r>->kr«  itln-mly 
thouaands,  end  whose  nnmo  is,  or  soon  will  be,  nt  tlic-  |iri>Rent 
mteof  iTicnasc,  Le^on),  v-'-iild  not  ho  more  thitn  £200 1->  (TSOOn 
yMir.  Ilin  fiit[ki>ri^-  in  tho  {>«nir>ii  nri^ur  idntt  ii>ftniij>rr  v'<>liI<I  bi' 
roeeiring  from  £800  ii  yc-iir  upwin'ils,  snd  hi«  Hi-rvi<;i'«  wnulil  Imi 
Vorth  fully  thnt  tiKUTi.',  i\t  Icam,  t<>  ji  oi>m|uiiiy  of  rofuumnbto 
panportii>n!i.  Smiill  undi'riAkinfjs,  <if  c<>unte,  inunl  Iv  c<-ntciil 
ta  Wt  aimply  US  rminin^'  boIi-toU  U-  iuoii  with  Any  sinbitioii,  as 
the  ulfiriu  thoy  c«n  ntToivl  t.i  jwiy  innMt  ncoeM-ii-ily  \<r  niiuiII  in 
pmpftrtion  to  iho  Held  nf  ojH^mti'm*. 

In  Ihi'  «triig^lo  fur  ■uurtnitcy  in  thiU  jMith  of  hfcwIiiiOi  a  intiii 
ch<'>a(^ii.  the  tirat  tliinj;  lie  shrmlil  do  is  ut  make  uji  hlH  mind  n* 
fnr  lu  ^HiBwMeaa  to  the  directinii  nni)  exl«nt  of  hu  L'ltiutbilitiri*. 
Ainny  nten  who  hAve  filai'toii  life  rvt  eiip'itiiH.'ni  itn.-  prriL'tivnllj 
usdleui  na  Mi«h  ta  lh<'iiiHolvtM^  (or  tin*  simpli'  i-muuhi  llmt  though 
thc3'  m\y  be  ^irly  goi^l  mtn  in  ilu-ir  wAy,  them  nri'  vi>ty  inmiy 
etlien  better  jpftcd,  aiftunitt  ivli<-iii  thay  will  ur.wt  liunbluto 
eombftt.  These  lamo  men,  ou  the  .■thL-i-  Ikjunl,  miiitht  in<\k^  es- 
collent  technicHl  mAn»)(er»,  Andl(»iiw<|uite  oi>'>u;{b  of  et));inoei'- 
in({  nnit  ittoctncity  to  render  tlioir  iiiML<;;ht  inl'i  the  Atfitira  i>( 
lui   oloctridtt   undnrtnking  vtry  much   Riwitoi-,  And  lht>  nennce* 

iiroporlir»n»lely  t<a<irc  valuAblo  to  their  ciu|iI"yoni  tliAn  wi-iihl  hi' 
he  OAsc  if  tbey  liad  no  teohnieal  knuwlud^. 

Tile  cnr«or  of  «uoh  a  duiu  in  tliu  fuU  of  n  ijimi  of  ttcicuco 
muatnoceMnrily  como  |o  a  certnin  extent,  but  it  is  every  iiiAn*i 
duty  tt>  ntskc  hi*  way  iu  the  world,  and  llmt  nmn  would  be 
(teting  wriingly  in  the  dcvclopmont  nf  liin  owit  luofuhivmi  by 
continuing  s  purely  scientific  cnreer  if  ho  fool*  he  onnnnt  riai' 
f>  the  top  of  the  tree,  or  at  &11  events  to  tli«  upper  bmnchca. 


PARIS  EXHIBITION. 


We   give  below  a  list  of  tho  nwanl*  to  eloctncnl  or 

electrical  cn^rinocrinf;  oxhibitors,  made  at  tho  Paris  Exhibi- 
tion.    It  iniiBt  be  remembered  thut,  as  a   ivholr,  Kngluml 

was  pooily  i*o[>resente<I  by  those  engaged  in  thi*  jiarticiilar 

iiidtiatry,  tionco   many  of  the  names  thai  mi^^ht  have  IxMin 

ex{ioctod  will  not  be  found  in  this  list. 

CI.  No.    AwMtl. 

Aoiito  Klectriv  Wutlis    68        If.  M. 

iVlliBncoAluniiniuiii  L'ompsny,  Limited 41        tl. 

Aluuiiniuu)  Omniwiuy 41        0. 

AutoiiiAtic  Kk'ctnuil  Cortinivit-inn,  Limited  68        fi. 

CUHi,  MuiHiMul  nnd  di.,  liiU.imor 62         fl. 

Crum ut4>ti  tuid  d,,  Liniiteil 68        ti. 

CVosslcy  [IroB.,  Liiuitod 58        it. 

DBVcy,  PaKiiiAU,  niid  Cu.  ,,., 48        <i. 

49       A 

58       ti. 

DaviauMilTiiiiniina,  Limited   ..., , 41        IS. 

68        il. 

Dvniiy  inid  Co 65        f/. 

Krmterii  Tulujcntiih  CiiinpAny,  Limited 62      '  0. 

Kluctrical  Fuwur  Stomtje  Ui>i»{H>ny,  Limited    ...     62        S. 

Wliuu  Itr-p* 62        <l.  V. 

65        S. 

Mliott.  SATHiiel 63        .V. 

<rIohi.t  Klcutrical  And  Ennnvuring  CumpAny 68        //.  M. 

(ireeiiwood  and  UttrleT,  Liinil.i:^] 53        *'. 

Iloaloy's  TolcKinph  WurksCo.,  l.iniit«d,  W.T.    63        fi. 

Triton  en  and  Cuoper ....'i. 68         S. 

TiiDJiii*,  Illiujt  A 61        S. 

a.  /•.,  tir«ndl'ri»);';.,fl».ldM*d«ljftl..  «lv«r;  i<..Brorwc; 
//.  JIf.,  IIonnunNe  Mention. 


Brrafcn.— In  our  [«adflr  oo  the  Giudfurd  Cor{iuiuti<-ii 
eloctrto  )ii:bt  atation,  by  u  pririlcr'it  enxir  the  nttv  to  lit! 
chiurged  was  mciitiiiii»l  ;im  tivc  HbilliiiL^  (wr  iiiiit,  insiutd  uf 
fivei>eiice,  lu  our  t«chniiMl  i-cuders  triU  >tt  oiit»  luve  uiidei- 
atociu. 


DISTRIBUTION  OF  ELECTRICITY  IN  CHELSEA. 
ETC.,  WITH  ACCUMULATORS  AS  THE  MAIN 
SOURCE  OF  SUPPLY/ 

UY   HAJDIt-UKKKIUL  WKIWEH.  t\II, 

AeAiimulslinn  of  eleMriclty  ft  the  firri.  neortoil^  ta  tliOM  whe  Uudy 
tli«eoi]ihiion«  of  Itsinpply  toeannintereltrint;  in  a  tliit^l^-pmple'i 
itLittin.  jiiid  liiu  Iwvu  *i>  Hiiice  ilie  uottciii  ol  •liiirilintKin  t«  sa 
inlisliliil  ares  frnin  a  wutn-  of  KuncratioiL  lisa  UkoB  s  practienl 
forui. 

In  faMerihenuuiy  easceii)  whl«h<UstTibntii>iihaii1iMnuftileTtakea 
u'itliout  awumuUtiaii,  thin  may  hu  regardoil  ss  a  Imlil  stoteoketit. 
Itut  I  i-au  uTily  Msy  (hat  1  linvi>  nal  m*t  one  who.  hartng  a-lonteil  it. 
dncii  tmt  rami  ill  1y  oilmii,  that  LIir  advantaicf.t  of  the  prcaeuce  of  inMiiH 
nrncfiiiiiiitntinn  am  iini1i-iiiitli1r. 

Thu  liiiaiicial  •laotion  liMitovi-rncd  111''  a^K'Siici'  ol  the  indivtiy, 
mitt  llirwaltprat  imtuiv  .if  I  ho  lint  JoiaaiuU  for  s  tnpiily  ofeltotri- 
riiy  hw,  uilliaiil  iloiilit,  !w!  to  tho  iulu|ii!on  nf  higliT"**""  'lisiri- 
iiiiiioii  nlinu  uTcry  ollitir  ixnuiiilmutiuii  woiiUI  liuvr'  a|i|iesr«il  to  anif- 
^■fMl  ftint  .ill  fitw  iitlfmiilJi  »liiiiilil  liA\'o  liteti  iiiwli'  »1  Ii)«  pifsinrc. 

Tlie  iinmlolion  alTonlml  by  tlio  iiw  of  atrial  rouihiulors  liM  lad  to 
paitisl  siircr.!^.  If  the  di«dliiili'kii  lin'l  liad  M  be  carried  ont  by 
iiii>tcr)tfmiiid  mains  fmiii  tli«  lint,  tlic  .lotcm-iit  olTccta  ol  ill*  ex- 
^wririicn  that  would  T.hnn  \i»^k  hod  to  he  gained  might  bsve  led  Io 
din>>rrnc  [irM'ra.hlm,  aud  i>v-rii  Xha  finandar  AHjicct  of  the  (lUOsLJOu 
niiulit  li4T«  gan»  tlirotigl)  dt!R.<riiiit  i>lia«R». 

£inie  will  a.4wit  llial  the  iiidii'Iry  iii  Uiis  ooiiBtiy  could  ant  hikre 
iitiulc  a  mart  at  all,  in  Ui«  fat>'  cif  uhnap  lighting  ga*,  if  il  bad  not 
liuvii    |'ii>iiverr>l  hy   iiicsBit  jf  oiviiuuiicat  ceuductor*,  h«WoTO(  tein- 
[lorary,  auil  wiTWil  dlb^niiitjii);  to  ocAnmulate. 

IKit.  aftei'  nil,  it  wtn  only  a  '|iiMtioi>  nl  cost,  sixl  it  it  ewlain  tbal 
had  \m  eajjltal  bet'u  furl) icon liii};  iii  18S6,  ft  woiill  bars  twen  a- 
Huy  to  liavi!  otitaiiirit  mifcrM  wiili  Ibu  lyileiu  l^m  abniit  to  iloaeribe 
a»  nuw.  All  till'  mwiitia]  mfuim  iiun-  ut  mir  di2]>ot*l,  except  mattvti 
nf  minor  detail,  were  then  c>|nslty  at  liari<I, 

Tliii  il  pro  1  (III  liy  (111'  Titrt  tlint  Ihr  iirniiutalii  prutiarfl  and  inaile  in 
1886.  iwineiliately  after  the  CItelwii  I'roxTnional  Onler  was  ai>pn>v><>l 
liy  I'lvrliAtiieiit,  sri<  aimilitr  to  tlioau  wliiuh  have  lieau  oarriau  out  iu 
18B9  It  wiu  .-u  rlRitr  Ihuri  thai  atxLitiiulatiiMiaiul  diatributioa  under - 
^rniind  wui  ihc  lrii<^  •olutinii  of  tbfi  |irablem  fer  a  cnoiparatively 
clGn8i'ly-|)o|«ilato"l  ili.iirict. 

Thv  di"tri-:t  of  C'licl^'a  van  M'Irctol,  not  A'  t1i«  ntalthieat  or  mMt 
■.Ifnacly  po^iulatot],  but  U-canw  it  wiw  d'^ttQu'l  then,  and  alnoo  then, 
ami  for  umiir  limn  to  coiiiii,  to  1>»  aim  ta  whidi  thu  ilurcIUnj^  are  iu  a 
pmouN*  of  tci-nn>itrn<Ttian.  It  n-iu  in  1686  a>  oviiU'tit  aa  it  i»  now  that 
tlic  inipcilinirnl-s  in  tlic  wny  of  Kcltiiij;  n1il  lumiei  witnl  ia  a  »«riutut 
hinilrance  to  the  Tapi<l  «pT<-atI  of  i\w  di-maiid  for  Miiraiit.  asd  t3iat 
this  unpinliiuvnt  ia  'iiitiitnldcd  iiud«.-r  that  erudition. 

In  tha  inUrVAl  nis'iy  <>f  ii><  hnvii  hfiim  fA«cinat«>l  by  the  hlf;h- 
liraanro  ayatons.  I  think  niyHolt  rortiiriRlo  thnt,  I  may  luy,  aeci'Uul 
prevented  me  atlaobinK  myself  tu  any  arhi^ine  iln|iirniUiit  as  tlial 
coudltlou,  tugetliei'  with  alieruating  enncntik  lor  iloin«itiiC  auppty. 

TliF  tsmiilaiioii  wan  i»ther  srruog  fur  one  rtvawn  at  least— that  », 
tltal  wnno  capital  waa  lorllkoijiiiitig  to  proinolc  the  latter,  irbtk  *«R 
little  could  M  Kct  tD(p!tkoT  to  cany  viil  the  foniiot  plau.  AUhoogll 
It  U  not  Hounti,  ilif'  Ka^inuut  aonivtiinM  d«ts  anrrender  hit  better 
JuiliRnMit  i^'bidii  rnoimy  laaibi. 

lliu  I.'IifIjhh  >y»ti!iii  may  \<i^  diwrilieil  in  [he  foUowiBg  tvrou : 
Aixiiumlatioii  of  tin!  main  hiipnly  troni  a  K'^ueratiuK  aiatlou  la  aton^ 
atalionn,  nilualnl  at  niitiil'iir  diatanccn  fcmn  uue  auothrr,  oorobiaed 
witli  the  following; 

(it]  CliaTKii>K  the  ncciirnntitrirt  at  liiKb  prWHurai  and  tliachatgiii;; 
fur  iliatribution  at  tow  presinrr,  and  ('llDctinK  the  clian)^-v  noueaMry  to 
tliii  KAinu  by  qjiDcinl  aiiieiDalit;  nnantlciiK'titn  pUcrd  in  (.■acli  atuMf-.? 
atallon. 

ib]  Hnpplc minting  the  main  anpply  l>y  iii«an>i  of  continueua-euP- 
rent  trariironiiRra. 

(e)  Dintrihntiug  \>y  mcani  nf  uoiua  laid  ilown  in  •<  network, 

(rf)  Uaiotjuning  a  oonatanL  preaanra  b y  muaua  of  the  iatrwluL'tiiMi 
iuto  tbc  di*;htfr^o  eircuit  of  counter  U..V1.F.  mU*,  uud  by  lacoiiavf 
GMding  point*  judlcinnaly  placed  intctniodiatc  between  tbosten^p 
atationi. 

(*]  The  u>ie  of  iiuilor^trtiiud  i>oniluvtoni  thiY>U£h(iut.  lai<t  bo  thnt  the 
cablDs  con  be  drawn  in  aud  mil,  aud  ranewea  or  reittliwl  wbuuevu 
oooeuary,  without  disturbing  tlic  gi'ouiid. 

Uhasbeoii  mmarkeil  tlist  one  uf  the  cnnsn  nf  interfenaoa  witfc 
tho  tpreod  of  the  nic  of  electric  light  ia  tlie  outlay  ootalled  by  (he 
ncccwiity  to  Introduce:  couduiiion-  and  fittJngi  for  Jiiitribution  anil 
nORmimntion  within  thu  lituisi'. 

Mntn'icr*  of  tl  ••ocii'ty  oalleil  tlic  Uyuauiicablee  will  rcnwniber  ■ 
i«|M<r  ou  thin  9iilijtet,  r*»*{  a  few  yean  ago  liy  Mr.  CmBipten,  wbas 
he  eTpruuMil  a  lio^ie  that  tlif  imU  of  i-ucU  wuik  iiti^Ut  be  biiMigbl 
dowa  to  lb*..  HilHout  iiiL'tuiiiutt  tliv  \»x\i\n.  and  lli<ir  llttiii|(a,  far  each 
point  wh«te  thu  light  is  mtuiniil. 

The  fact  that  tliia  liKurn  tioa  rarely  l>«icti  rtaKaed,  and  man  oAaa 
daiiblod,  i«  not,  howi-VDr,  thv  cbiof  imiKdiiunt.  It  liaa  bMU  snggaatol 
that  tho  ^Qdartakl^n  might  carry  out  tho  work  on  a  Jofeirail  payueai 
lyHluiii.  Lut  tbia  would  mc»t  unly  a  liiuit«d  ntimbiir  of  c««8.  Till 
itiBlii  uiiiw  of  im|iei[iiTi('itt  At  pK'Mi-nt  ii^  the  condition  of  the  dtnuino 
AH  n:Kiinl»  landlord  an<L  truAtit,  liy  H'liicb  there  i\  no  iu<liKemeni  It 
tile  lornrr  to  do  mora  for  his  tenant  than  hia  leaae  obligta  hiiu  to  doi 
and  by  wbkh  thrro  ia  do  cvmi'vciHitiou  to  au  oalgoing  tenaut  fot 
outlay  en  b/>na  fijt  imprcvanituta. 

Tlt«  littin^  up  of  hou«i«  for  ^  coii«uiil|>tJou  hsa  Immt,  by  ovmjxti 

*  I'aiwr  rriii]  lielViri-  SeetloD  O  ef  lh«  British  Aaweiatieu  at  Haw- 
I  GUtla  lieittaiubei-.  laSd. 
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tJon^lMeil  brou^t  down  to  «1>niil7«-  forwoU  jioiiit  wtien  a  burner 
bH  to  ba  Bnd,  abavi  a  o«ruin  misiTniini  namlwr  of  polnta. 

Except  under  (iovtrmnent  DfparlrasutB,  I  h&ve  rardy  i^i(?i>tmt«ri!<l 
uiy  fiirm  nf  iiKHidraliori  fur  iik-ii  u'oik.  I  tiavc  tLvvi^i  ^ut  ln'nnl  ul  g^w 
enKiiicrm  bciLjt  rallM  ill  111  ndvi-w  oil  or  iio»»  woik  fnr  Hip  iliilritiii- 
tion  uid  wiiauiiit'liou  ol  ipua  uiMv  Imililinfcn,  bRyonil  qiicrtiouN  of 
nwtara^  ftiiil  rcKnlntiuti  of  pntsure. 

Th*  eon*M]n«ll(^  ii  that  the  )ird|iorli(>h  af  ^«a,  irhicll  rrntn  onn 
OBM  orsnotncr  Mca|)iM  iiiiburuC.  aiiJ  eiiL«ni  iiiUi  coiubiiMtion  vith 
th»  Mr  we  tir«ntlit>.  in  vi-ry  L-oniiilcniMrt  in  pro(joftioii  with  tho  gu  wi> 
»cti]oIlj  Diae  to  givi."  lis  lij(iii,  varyinK  ftiim  ImrZUiTorS  ptt  pent., 
90IDB  dU4  to<lef«cb  in  \i\]>^x,  nmm  In  ilnfeiitiV'?  linnicr*. 

KcT  »«i>nomy.  the  same  work  in  connc-ctioB  wiili  clcptric  lighting  (a 
rapiiily  l«'nJlug  to  fall  ititi  i  nimiUr  rimdilion,  and  w»f«  it  nol  foi-  llio 
jvaotical  uecaMtly  tn  labo  [inifaiitiotia  tii  proicpt  huilHinffB  frvtm  Scfi 
riak.anil  the  pttliLio  rrom  injury  tn  iwrunii,  n-hirh  itv*  ^Feu  me  la 
f tre  tmuraiicr  uid  lldnril  of  Tin>k  riilf*,  the  cia«ui)ier«  of  clvctnc 
Mmnt  ore  loiiK  ivnitlil  fliui  tliira^tilviis  in  ■  vionv  cuiiilitiDii  than  if 
tbmr  atuck  to  sal  an  an  illiimiitaat  for  roaaouH  In  ronuccitviri  with 
leaKaM  wbith  aio  ov-iilutit  to  nil  my  heori>r»  vtilhout  any  <l«wiri{itinu. 

En  Clittluit  wc  tiBVo  frnin  tlm  Hnt  vmlDavniirol  to  eoiint«rtiat  this 
btII  by 

Firtt,  Holding  alonf  from  all  anfiMrmicc  of  lidvlag  auy  pecuniary 
iiiUrr-it  in  the  wurJi  of  fitliriL'  up  nmiMs  id  tli«  area  ot  injiply. 

Sfcviul.  Snpplyiiii;  Ui  tliv  itiliiiljlIuiitA,  ulthcr  freu  ot  aoal  or  for  a 
Hiiiall  too,  »t;i.ipv  "(■ii\r»l'iii.i»iii  fiwciricitioii  fut  siwli  work.  This 
btni  la  Ronipili-'J  mt  tlial  JL  unu  )>H  waini  riiiiWr  vuryinfC  couditiojia  when 
lillail  in  liy  a  compt^nt  «<iigiD<'i>r.  A  lainplu  o[  it  ia  attached  to 
thix  comtDnnlealiou. 

The  Doceotity  fur  earn  ami  t>m.-aiition  in  thU  ru|i0ut,  and  Llis  iioii- 
Mi(U»nHof  allttli' jiiorc  ti-duiiloauJ  eiiKiidllnre  to  the  iml''i<3>  f^^" 
huhit)ii>ttu  Iwcti  given  tu  thu  miLjuct  of  lighting,  i.i,  howrrer,  wall 
rspaiil  by  tin.-  otlvautagiu  to  hi^alth  Jiid  eomfort  by  nicpUng  elcctfi- 
dty  ad  au  illiuninant. 

Thij  Is  till?  »>!('  lerer  with  whioli  idectric  li;;!!!  uudorlalcwn  havn  (n 
work  in  faoe  of— 

If  CunijiPtittoii  with  olick|)or  illtiminanLi,  which  in  tho  caas  of 
niiueral  oiln  aro  ono-third  to  ono  fourth  the  iirico  of  olectrEclty.  light 
far  tiKht,  bothoij  icgaiilg  lii?(  aad  nnnunl  conC. 

2.  Jndiffnrenec  to  thfl  qiieation  of  boalth  no  long  a«  the  dAugar  in 
not  Vi-ry  appurnnt,  only  hnng  vmy  alowly  count«ract«H  1^  the  spread 
ol   knnwlvili^i-. 

9.  Elulra  aiirl  ic-giilatioDs  wliich  everyone  aekvowlodgoa  to  be 
MluUry.  but  which  iiiii»thiun|i«r  llic  industry  at  lini.  patticularly  au, 
a«  th«  livil  illiiruiuiiiita  an  ii9t  mlyuvt  %o  iiiytbiui;  of  a  idiuiUr 
kind. 

Thv  a|>aitlM  at  alentiinty  an  an  lltntninaiic  hac#,  howeftr.  no  Fear 
ihat  Boaner  nr  Idler  it  musi  triumph,  and  that  the  poor  u  w«il  as  ilie 
ricli  will  evtiiliially  eujoy  tis  adruntafcea  ;  aail  that  tliotu  vhu  bava 
ginu  bibaur  ami  auojiliuii  ol  iIll'  rimti  axceptioaal  uutnre  to  produi^s 
[■urfectiou  will  eTGuiiully  map  ibeir  rowani. 

Leaving  tliii  WaucL  vt  Ihv  nulijvut  of  c^titmuiptivu,  it  ahouM  bti 
Btat^,  *n  I'lnilt,  that  th«  Dl«II^r3  ill  lue  in  ChfeUea  ars  tlione  of  Aron, 
Oliambarlatn  and  Hvokhaiu,  uud  df  llic  Uniih  Compiuiy. 

Th»  lirrt  whieb  i»  lueil  in  iJiia  uoiiuiry  iiiidur  a  royalty  from  Miati*. 
Ayrtoii  niLil  I'unj',  nud  wUinh  i^  at  pruneut  in  a  Urgi^  unuority,  Ubh 
ixiidcrjtniia  caiuidtTiablc  luixIilicaLiuti  and  LiiipnivemeiiL  in  (Mfitxtniulimi 
l(i[<ly  with  thu  TMtilt  of  ccvatly  stmtilifyiag  it«  action. 

Tbi:  inctct  n»  nnw  i!tii|iloyeil  liu  no  utarting  goar  aa  fomisriy,  to 
which  cilijeotidM  liul  lu-ua  touiid  to  i-iiil. 

Tbr  metier  iH(<oiiipaL'[,buiiiKa)jiiut  211.  &iii.  long  by  l&in.  wiilvniiit 
Bin.  deep.  tlisconKtruFtrdof  two  HutHuf  ctunkMninc,  ihu  duTiatiou.^ul' 
which  aro  to  !«  indicated,  inonnlcil  x'u\t  by  aide  in  the  name  fratnu 
with  a  ditTcrcutinl  oountcr  i)lacod  Utivccu  thu  two  Kcta  vf  clot:kwork. 
Th«  clockwork  in  driven  liy  a  apring.  Tbi-  dilTocnntin!  nauuter  fonniila 
i%f  two  crown  urhanlii,  having  at  thn  mmn  tinm  a  eyHiidrtcal  gtar 
upiMHJto  uaoh  othei*.  Kolwrum  tlin  «ri>vin  whiwlH  n  plnnvl  wtiHrl  ix 
arrongod  gMiiug  with  both  [h«  crown  nhnolt,  anil  m  niadi:  xn  iw  to 
turn  at  Uie  nine  tJuie  roiirnl  Ita  owd  contni,  and  ao  as  to  roll  along 
tbo  tylindrical  gear  of  tlm  erovru  wheda,  and  it  ia  balaDood  by  a 
(loualvr-  iviiigh  t. 

The  iLbtntioua  oflhu  [wiiiliilaui  of  otio  ut  thviwtA  of  clockwork  is 
either  ai^avl(<rati>d  ur  BlaolkKncl  by  tlic>  iiitluniu'e  of  a  ci>il  through 
which  l}i«  Mhule  of  the  u)p|i!y  curruut  iiaM«>8  ;  titp  iieiKlnliiiii  hu  a 
(iciTitianuut  iijagliel  or  uniiatarc  attached  t«  ilj>  uiid,  alid  I*  »«  ariangcil 
an  I'l  owing  iiiimiiilntt'ly  ovtr  iIk  ceuLra  of  tlia  coil. 

Thv  clix'kwvrk  being  vyiicliiuiiiiwdi  ttiure  i^  no  inovomiiut  of  tbo 
indicva  on  tho  dialu  ndii'ii  no  pl-:iL-lrifl  uurronl  in  jiaMiiig,  Atthou|;li  tbr 
olMkvwk  ia  running  oonttniioii-iiv. 

The  L-Iockwurk  nina  lor  3ii  wetLs,  bnt  we  Jlnd  it  Mltiaablu  to  wind 
tliBiu  otu-c  erurj-  inoulli  to  eitiure  tliem  from  aroddenlal  ruunlQg  down 
Infara  thitr  timr,  and  iIiuh  Bta}iplHg  llti^ir  uw  for  rc^iTing. 

They  an^  tOKily  f\xnd  in  iioaitinn  uy  a  wurkiuati.  It  la  only  umM- 
twry  that  earv  iihoald  be  taken  U)  tvt  tho  ii-.'fi<biluiiii!>o  that  they  hang 
immiNliatf  ty  over  the  cutting  piu  pliicM  lor  tho  [iuqu>go. 

The  man  thru  wtiidn  thu  luctvr,  iitart^  Uie  [•endnluiUB  awlDgliig, 
and  Ihii  nintnr  i>  tlicu  really  fur  wutk  ami  fur  the  |iuT|iaHaor  tncoriliiig 
nhrn  tlio  flcirtric  supply  in  niartod. 

Thaao  melen  have  giiron  iDn«t  Mtinfactory  roaiitta  during  the  six 
mftntba  we  ]i«Te  had  ibcin  in  inw. 

The  mctoi  ranitart  in  amperc-honn,  i.f.,each  unit  Teglst«tud  bv 
the  iudnt  dial  ha«  to  ho  multiplied  by  a  umiitant  auffJiiid  witb  each 
instruuipnt. 

For  iho  eonvciiioDcr  of  riiitomm,  a  ninltipUcr  in  !in|iplici]  hy  na 
niLb  each  meter  canl,  and  innt.tDi^tifin.i  ptinljid  .ttatiiig  iImI  tliE  amounl 
NffiBtMcJ  hy  Cho  iudicvB  at   any   time   mallipIieJ   by   tho  mulliplior  I 
girtn  00  the  can!  eoablea  Ihom  to  aai^frrtaln  in  ItaanI  of  Trade  unite 
The  Mnaumi^oii  of  current 

The  meter  ol  HcMirG.  L'lianibrrUin  and  Hookluni  hu  heon  tn 
ihorougbly  drBcribtd  this  yoar  by  Mr.  Ilookbam  belore  the  luilitu* 


tiou  of  EWtrleal  BnglDeert.  tlmt  I  need  not  give  eny  of  Jt»  ilotailN. 
Our  t-apurionce  ol  ita  working  in  at  prenent  very  litiiitol. 
The  llratili  Company's  meter  iiny  ba  dtncribed  m  foltoiti  ; 

Thn  Riftter  rnnwsta  of  ''J)  .in  i>leHr!iMlly  drivBn  prnriillum,  alls- 
pendi«l  ovi>r  an  nlwlr-iHiagnct  i  iii!,  bnt  Hitghtly  at  one  4iilc>  of  it. 

Xcoi  thn  ptindiiliiii)  tMplAfiyl,  vertically,  a  mc'noiil  [!■)  iaoid'iiit  with 
one  of  tlie  r^mliictor't  to  the  laiujiv  ;  Ihe  ore  in  carried  by  a  light  roit 
■ttauliiid  to  a  apiral  spring  >iii4|>iMjd>.-d  fruui  al'ove.  T'>  the  aide  of  the 
rod  tow«ril«  the  pandnlum  t«  finwl,  in  th«  plan?  ol  osdlUiion,  a 
Dotehed  intagriting  plate  If).  A*  t]i«  core  is  drawn  down  by  the 
current  nusing  ihroagn  th«  aaleneiil,  ur  IIIW  up  again  by  the  spring, 
tlio  natchetl  plat«  La  alao  nlaed  and  lowersJ. 

An  liori^autftl  arm  [rJ),  reating  on  two  rolleri,  travels  bivcbwanh  and 
farwar<la  with  the  mOTfinieut  of  tlie  |>endtiliiai,  but  the  diitaaee 
travellnd,  vr  am  pi  i  (.nil  e,  t*  cvntrolled  by  the  aal«hed  plate,  being 
gn>at8atwh»u  the  com  i*  drawn  down  «a  that  the  borlxontal  ann 
tiBveU  UN  far  na  ihn  up^ierniuJit  iintuh,  and  ainalliHtt  whuii  the  cote  ja 
eluvateit  mi  that  the  arm  in  ■t(>p|ii!d  by  tho  noti^h  on  the  odgn  of  tho 
wideal.  pnrt  of  the  plate. 

The  arm  coiriei  a  imall  catch,  which,  when  it  trarah  to  the  lofi, 
dtawn  thither  by  tho  spiral  aprin^  at  that  cBd,  pushs*  round  th« 
lout  and  1ow«9tt  wheol  of  tha  ftonnUnggear  {().  Kar  inataDce,  when 
tho  arm  movw  chrangh  (be  shortest  dlatanca  the  wheel  in  pinilied 
round  only  one  notch. 
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DUgtan  of  Bni'di  Comiwny's  Heter  iixed  at  OlieWft, 

Tlki«  BinaJI«8t  moTonietit  may  be  rc^Iati>d  to  occur  wlii>n  one-third 
of  an  am|)er«  \»  usxitni'  chraugh  the  solenuiil,  and  thua  aeiMirite 
niMri'ing  i»  ouhiiiimI  Uy  tha  •.'onHtnictioti  of  the  parld  being  iu<:li  that 
for  i;Bih  Hway  iff  tht;  ^wiidalum  thf  lost  wliecl  of  tbu  gear  a  alwayn 
ailvniicwl  tbruMgh  all  oiigle  ataoUy  |>roiiortii>nal  to  llie  current  flowing 
at  the  moment. 

TIm'  vlcetromagnvt  \ti,\  used  for  driving  the  |K>udnluin  U  ud  a  nhiint 
fiuni  th«  supply  molu,  the  dreidl  uf  which  in  i'IiumI  iiid  u{>rii(>d  by  a 
Tvlay  ir).  whiclioiJini;*  into  action  nidi  Ihi'  Ninallcsi  L-itrmnl  that  (he 
muh-'P  ia  ii»|uirud  lo  MirAHiice, 

1  hare  ilen'ribe-1  the  main  fealurea  r>|  thin  apj<atatu»  only,  but  there 
Jifp  olliijr  minor  ou'w  ;  for  innUnee,  a  eoutoct  niakiti^  device  irorknl 
by  the  |H'iidiilum  lor  the  purjxMn  of  projvwly  tinung  the  impulaos 
glren  tu  the  ulucUuiua^ini't  (KiI.  with  wliicli  I  Mill  nol  ooeupy  t1i« 
ineutiii^. 

A  marked  featuie  iu  the  Byslcm  of  dintribnl  ion  by  conttnuooa 
unrccnt  at  taw  (ireMure  in  clir  ahnrnce  ut  the  ttanifimiier  from  the 
|ireu)ieca  of  ciistomen,  and  the  imiUI  niince  reipiired  in  Iht  lioose 
for  thi'  meter  and  ciit-outa.  Altliongh  the  apoM  r<4|nir«d  for  a 
tranarorincr  in  not  Uiuirt  Ileal] y  largo,  in  tin«lioi<  it  in  foimd  that  ila 
iiutallation  to  a  inure  aerioui  eaiur  of  expenditure  anil  interforenoe 
with  stnicltin;  llian  the  MlvMiaiiw  of  its  tuc  load  us  to  iiipjiow.  In 
very  few  houiea  in  to  '■«  fonnd  a  chamber  tniitAble  lo  nw«ire  ■  trail*- 
lorucr  of  ordinary  sim.  In  1867  1  inspected  aire  of  the  lint  inrtalla- 
tioni  under  the  ayaunt,  namely,  at  Lueerue,  by  Uoni  and  Co.  There 
I  found  tho  troiuformani  in  cii^>boarda,  and  heating  to  an  to  colour  the 
Btirroiiading  woodwork.  Tli>  innurancc  cuiii[iani<t*  in  EogUnil  would 
unl  hare  ptrmitted  them  to  remain  a  day  in  mcb  n  place.  It  is  wrong 
to  auKZoM.  that  tho  installation  ol  a  timoarimner  dom  not  entail  an 
cx|>«nditun  mook  is  exceee  of  ite  actual  cost.  Thu  conditwa  KlEoate 
materially  the  CMupariaon  betwean  the  lirat  coal  of  lira]  ayiMUil. 

We  ii«w  c«iBB  t«  tbB' work  ontiride  th«  ctutonen'  pramiaea,  and  1 
am  ablo  to  show  ym  a  diagram  illtwtnlire  of  thia  part  of  the  dis< 
tribudon. 


Tho  vsa  i:ompKMii  |»rtiinu  of  the  (larUtiH  of  Chdica  \aA  Ken- 
■inKUUL  lU  jtitiwHiciu*  (^nnUtn  about  867,000  *qiumi  jsnU,  ur  nhoiit 
1/S'fi  of  a  )i|iiare  mi!«. 

Tlibi  art*,  tlSriJeii  into  storacf  wmw.  in  tnoh  »f  which  intunmo 
■Utioo  »,  or  boiiijt.  p!acc-3,  aHQna  to  riwli  each  •iiburaa  •  ipocc 
n^omnted  by  a  aqiiare  of  41S  J'*^t>  a  hlil& 

Tho  jfoneraliiig  MiaUan  in  inarktul  (X).  ■"<!  i''  ^l>*  Mtnn  building  is 
pUmd  ■  NWraRii  ibtitm.  Tho  ot^iii  (toragiMitationcat?  maikvl  O- 
Ot  thMc  thoTD  sni  Rtc  in  all. 

Tho  poiuta  to  whicli  foodcn  aro  taken  on  each  markcl  i  .  A-itb 
Icltora  to  most  oF  thoia.  Earb  Bt«ngo  aUtion  iU«1f  ia  aUo  a  fMiling 
<^  K.M.K.  pont  At  nfM*nt,  Iho  fwilor*  Vkry  in  MCCinn  Imtwcon 
6I.'13an-l37/lS,  wMniinfftn  thnlnojith  nodthscntTentitMMtiinatoi) 
tber  will  br  callwl  oti  to  coa-ioct, 

Tbe  dtstnbuling  raiina.  wtiich  arc  laiii  m  as  to  supply  ilia  houwa 
,  in  ototjr  "tTOBt  preaeriboi  bj  tbe  Acl  aa  coiupulwry,  aoiuciiiiiM  in 
front  and  in  wutu  plaoao  *.t  ttiu  bauk,  cuuiicct  all  the  K.M.K.  «r 
ftediog  iwints  xkI  vary  in  acotions  Wtwuen  37/L3  auil  19/16. 


After  eatelnl  coDsiiler^tiou  of  the  iiihjact  frem  all  upecti^  tho  uh 
of  li»TO  Li>p]»fr  comliiniijni  nw  JiintnliMi.  With  lliB  twnuUilon  of  tho 
War  Officii  ctperimrDtn  liul  lieen  maJn  by  ine  at  nmlioo  with  bMO 
cnppor  condnotoniKO  lanK  ago  lu  1634.  In  malint;  the  beats  1  baj  tbo 
kiti<l  aacUtaoM  of  Prof.  Ayrt^n,  P.R.a.  Tlic  coniluetom  "retn  m»H« 
«r  anooTtmil  MppiT  vin  cablea,  [  thick  19/12.  Ther  laid  in  notcbi'* 
niailfl  in  inAulibi  >ni|i]Jw  Haatml  in  cajtc-iruti  trou^riiuK  frft-  long, 
.inititoJ  onii  to  «nd.  and  hsvinij  nnvor*  iil«o  o^ntfiuly  jointel  ;  tlie 
ral'lra  vrrf:  free  of  all  approach  to  contact  with  tbciarronuiinc  IroUi 
and  all  the  jo^oti  of  the  iron  casini;  vrrr  n-4t«rlight.  or  holict«d  to 
be  *o.  TwCa  w«rc  niada  with  a  60  ampsro  current  at  an  Ii!.U.Fof  80 
volt*  at  int»rvaln  of  toinn  ninnth*  aftnr  llin  wire  wan  Inid  undcrgronnd. 
and  it  wa*  twtpl  under  tho  two  cnndiHons  of  having  the  inlMvali 
afouni]  the  cablra  l*fc  vacant,  and  filled  in  with  [inraffin  wax. 

TliB  rv8u1iii  led  to  tba  oomplote  abandon  men  I  of  the  plan,  ftnil  of  tbe 
patent  which  h&d  li^en  taken  out  for  it 

There  in  a  stioni;  roaPtublanoo  botvvnti   tl  and    tli<   niaiu  whioli 
aro  hcinj;  now  litid  down  in  tht  diotrict  in  London  known  a*  tlia  St. 
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Tho  pilot  ivirM  from  lliu  Btiinifji"  ntatioiis  to  the  )^n»riitiii|; 
Matioiti,  and  from  th^  K.M.  1^,  pointn  to  the  ru^ulatorii  in  tho  Htora^c 
•taliont,  aro  of  iniall  leciion,  and  htvn  their  aoparato  "  irayi"  In  Ibo 
condiiiLi  oi  cWM. 

All  ibo  "  Hiiyn"  uui  rMnive  i.'ohlcH  of  larcrrdimanicioiis,  m  tlitl  thi- 
Mctlou,  whuii  iivcmaary,  run  bu  iticm»rd.  And  liciidi:)!  In  cash  lino 
of  (■riiiiinits  tiutri-  "  ■«\ii"  arc  provided  for  fntiirc  itnc 

I'p  lo  the  ]>reaent  tiin<!,  about  10.575  yanU  of  cable  liava  li««n 
ilrawn  in  and  put  to  tue.  budidei  somf  ihoniaa'l*  ai  yardu  of  ]tilat 
wiret.  By  the  oud  o(  thi«  yoar  thooi  Iif(uni  will  \m  iiioraanad  nior* 
than  liAjf  aa  niudiaKain. 

Tli«  iointa  in  tbi-  G  M.F.  Ixixaa.  botwcnn  the  foednre  ami  the  dii' 
tlibuting  ayBti'iiii,  arv  made  hv  »pld«riuji  the  cabin  [o  a  copper  jnint- 
ing  piooe,  made  im  sbon-n  iii  tQ«  dUgntmi  ou  the  ldii(.-lcboard. 

All  caolfH,  ar[«c  bLiti^  drawn  iii  and  bnroi'«  buin][  jointed,  nitrnt 
Hbow  an  iutlftity  lliiitlaliaii  ruixtaocis  tMt  tiofarc  Ininj;;  paiaed.  Tb« 
teat  id  iiiailn  at  a  prrwnri:  nf  lOOrolta.  In  many  inntancoii,  alter 
joiuiiiK  lip  leotiouii  of  llir  tiolwark.  aud  tcating  th«m  tajt«thor,  in- 
clodiiiK  i-xnta  of  home  ncrvioM,  tho  di*c>nnect«l  onds  soakd,  the 
aanaa  r«wii1t  h<»  b«oo  <ibtaini>d. 

Tbe  uuMtlou  of  lh«  ermt  of  iha  main*  and  hoiiin^  conn«ctions  \»  one 
wliidi  foi'tuii  a  ciio«t  ini]MTbiat  factor  in  tho  uniluruikiiijj. 


Jaiupti'-t,  Vat  the  nakeof  tlieindudty,  in  which  no  many  aroinlcriMtedf 
1  iruit  lltat  thoM  rcKjiaDiiihls  for  that  work  will  meet  with  gft^i^r 
nuuii-m  that  I  did, 

Ex]HiiniL-tiiH  were  ntmlo  iu  1886  and  1887  with  llie  tiow  to  obtain 
Miniu  form  of  ci>ii-liiit  nliinh  aOordcd  a  ni^panuto  '*  way  "  for  raeh  insa- 
lateil  llmililo  ntHln  ;  and  xo  thnt  thv  old  and  wr-llknowii  ifratring  *'u 
«nd  <>ui  system  of  tlir  ICIcctrii:  and  IntcrnatioriBl  T<-'1cKraph  Company. 
f-mndMl  on  an  ^irpMience  of  mativ  v'*".  iiii;;ht  '.lo  followod. 

A  molal  tiil-c  for  oa^^b  c-.Mi^  wan  toe  rniitl^.  Thn  hundla  of  eablM 
ill  cinn  iri>n  \ii]ia  would  pntvonc  thn  pouiliihry  nf  drawiiiK  in  aikl  out. 

Tho  TT.aLiirial  of  bitumen  concrntn,  which  rotitd  be  inoiililiol  to  any 
fnnn,  [irrnrntrd  Itoolf,  and  thr.  |wUiiil  of  iiiitler  m  td  the  mixtoro  waa 
followvd.  Thi'  Callinder  ltituin«n  Coiiipnitj  undertook  to  carry  out 
tit«  work,  iind  a  MDipIs  line  of  eating  ami  cjtbtd  drawn  in  waklald,  and 
nan  nmkr  tKnl  ditriii([  the  iieiind  nl  nun  year  at  tho  rtorouffh-road 
priimiuH  a{  tlie  .\tiKl"  Aiiirncan  liniih  f^Iocirii-  [.isht  CorporaniB. 

Out  of  tbi>  hat  grown  what  liHK  iHw^omi^  known  m  tha  Callaailn' 
Wchlicr  »y-»t«ui,  ilr-iriiptionft  of  which  have  Seen  vireu  elBewberv. 
All  that  wu  antisijiatqtl  of  it*  adTaj)l«|j;u  liave  bMa  more  than 
realised  id  Chrlava. 

Althoujth  thr  tiart  ol  ChnliMA  in  whtoh  «j>erations  mn  carried  on 
ahoulil  pr«Nnt  the  rewoBt dilhcuItiM  Co  bv  eooonntered  la  any  ftltl 
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LoDiloii,  it  vitLn  rthiiu-l  tli«t  t)i«r«  WM  little  or  on  ImwI  Itnowled)^  u 
to  rh«  iriM  or  pfwitinn  nf  the  «il»rt  of  boilM*,  •ml  thtt  no  nni>  wulJ 
till!  whiTc  tho  arohwi  Jtond,  or  whore  the  voter  mH  gu  niaiii«  oud 
MrvicM  ■ctitdlly  Uv. 

Aa  tbe  actWM  to  lioiue  aerrlu  boiu*  mtut  tm  cuier  if  tlie  iiiftin  is  in 
tho  footway  tlmi)  if  It  in  in  the  rDailvrajr.  every  cffbit  was  uisUo  to 
kM)'  u'illiiii  ch«  ixluv  of  till)  kotb.  But  io  do  tliia  in  luuny  placet  waa 
found  at  f\m  lo  b«  imiMMibU,  &n(l  thu  uw^  IimI,  in  Mv«ral  |'1bc««,  to 


,bore^ 


boft  %' 


b^^W 


A    hor-Ml  far  Ftrd^  fll ' 

Jhitri&ittcfj    Aujfui\  are  fUud.m,a^  Mifif. 


Thi-nihU  or  buah,  ^ 


:> 


Coppor  Jointing  Pioco  for  Klaino. 

tlw  roadway,      lu  micli  »   |<o«itiuri  it  waa  neciMaaty  t« 

iflstaUo  thBcas  and  water  mainii,  and««  the  local  mitljority 

nrewrihm  a  mtntDnum  iliotnoFc  nf  Sjrtv  lMlw«n  th«m>  mains  and  the 
Wb.  and  lin.  beCWMu  luaini  thamwlvun,  it  fullowuil  that  IIiohu  fnr 
tli«  rlccl.r*  li([lit  had  to  Ijb  8ft  or  9/1.  from  Ilia  Iterli, 

TIi<-  fiilDrp  LiK-nuvrnic-iii^r.'tariiiriK  frrtm  tliii  im  an  many  tlitt  il  lian 
tiout  Wu  'iouidcU  never  to  lay  ttiv  "  ciiimi  "  xiiywhore  uodor  the  roa<:l' 
wajK,  vxce|>t  at  OT<MitinK«,  uttNa  ahtolutrly  ptiyticLlly  inipoii«ibl« 
t«  do  m. 


dltioDs  vary  at  erery  poiDt,  w  that  brick  in  oomont  ^t  atl  Ui«ie  tioxea 
ia  tfa«  bMt  uist«rial. 

A  «|w?iiic4iticti  of  tlio  mannor  il  coD'tuoting  the  work  Is  ]d  uw,  aud 
a  mpy  of  jt  (a  attiLfhMi  to  thi<  m)tnmuni«iation. 

If  earc  iinl  atl*nlton  in  glvnii  lo  t1i<i  aimpie  hiIm  fur  layln^c  ths 
i:a«lD^.  no  diinciilly  \n  encauntxrod  with  tbc  oablra.  A  Ihk^  ami 
(iii)oolli  way  is  pirovidd  for  oacb.  to  miiohio  that  la  rarecaios  of  iihoiI 
from  one  cauKD  or  onotlior  no  ilifflcuJty  ha«  twen  found  in  T"><l>iiiX 
ihTDUgh  froin  box  to  l»i  one  of  Ihoae  acraw  jointod  roila  uacd  liy  wwnr 
in#B  or  ohimnay  i4H'(<«[>i. 

Il  will  Ixi  gathnrvd  from  the  foaturM  of  Die  Byatem  I  Uave  reftrrpd 
to  that  ooDaichralilefv^oDomy  in  »xoavalion  oaii  lit  aucupad  by  iu  a<la|>- 
tion,  ill  acti»l  cofit  of  the  ''wayi"  for  tliu  uablm.  toLaily  avoi'Iin^ 
th-cnocd  for  spoelal  caatiiifia  forbenils.  anililau  in  all  tliL-  ojiKmiioim 
vf  brauchiug-oll'  and  joiutiux.  In  L-onipariiioii  with  itic  barr  o>p|wt 
(yntami,  Iha  mviTi^  in  towun  iu  the  cN»t  of  rpmiviai;  the  itoil  to  ni«kc 
■pam  for  Iho  condliiu  in  v<iry  oontlJcrable.  Of  the  diitabilitip  nf  tiiD 
nialQiinl.  ri.>«iiitan<M<  to  utralui..  and  uoiiditionn  ol  tanipcraluiv,  no  far 
tli«  proofn  h«vc  bHcn  xists  aat  in  factory. 

Itut,  M  I  have  alrewlr  itattO.  it<  rornniuat  ad'antago  in  that  it 
euaVlcii  iia  to  comply  witlt  the  liindaiiiiiiital  oondi'iona  of  aiioMvitriil 
RinintaiinncL'  by  |*rmilting  of  tht;  way  «nJ  rapid  rctnoral  of  ftulty 
•action*  of  sable,  and  the  rtnewal  of  tlia  samo.  Utidar  «ioh  ('iruutii* 
«lanc^,  vrilh  liiW'ptL>a<ur«  diatrilniliun.  a  hi|{h  HtaiitUnl  of  iii%uIntion 
rcsliitance  may  bu  Ji;i|icii<(t<l  wilh,  and  a  fiitthor  wvin;;  in  outlay 
elfwtcil.  Kof  li^t  it  Iin  roTtirudnTtvil  that  fnihiiva  ol  tho  in»itlattuii  i>l 
iiiidurfiruunJ  .liitriliuUini  of  clui;tncity  will  not  occur  by  ibo  K>~AdtMl 
dut?rioi«tioii  of  the  dicloctric  throiurhoiit  it*  lougth,  but  \y  the 
cxist«nf<(!  of  exci'ptianal  oauMi  for  ibi<Tnciiy  atiHolittvd  ikiiilu>ivi[i«vtcd 
pointa. 

Although  tlu'  KulnilanpD  of  which  tho  Ciill»tider-Webb«roulii|{  Is 
inailn  ia  didncttic,  ynl  no  riiliancn  \n  plaotul  on  it  ereiiKt  au  oulttant 
xo  tlifi  itijciilation. 

Tho  alight  jwriMity  of  the  aiatcrial,  and  tlie  itu|>0!iail>ilitv  nf  mak- 
ing an  AtuolutiOy  ivatrrtigbt  joint  at  «v*ry  point  when  tU'  lciij(ttui 
are  unitfNl,  at  proaent  proclndeR  th<>  iil«a  ol  oonipl<<it«  exdiiuian  nl 
moiiituni. 

It  will  Im  Men  that  this  syHleni  teiida  itaelf  to  the  iDUinor  ofdiiitri 
billion  alrfodyde*cribrd.  by  hriiijjiiig  within  ttie  ranRC  of  |irarti«l 
eX|>rnditnro  the  provoioM  uf  tUu  aocnaKiry  nuin)«r  of  ''ivny*'  for 
rhargitij;,  fri«!iiui,  iind  diftributiuK  nuius,  all  of  whii.'h  aIouj(  tbe 
will'-  muto  may  n'>  lying  conTiguoii*  fo  cuts  miothtr.  Tli-  i''-f"i«uci; 
lo  il  forma  part  of   thi'  dtacription,  leaLllHf;;  up  t>  un  AKanitniilioti  of 


r^^Htl^-■-«■ 


a*t»'tri»et 

Cauioiac  99'rut 


l>»<«a»ui>I  tOMtfi— 
Na'aimnic   »ttjir 
"CIK  mttii*—cl 

a    BMTflMltl 
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tmtldll  •!  iriUch  ilia  "  Ooom  "  an  iua<la  bndi  itaeir  to  thia,  oa 
^lublaiii  UtoMtiona,  witli  a  tingk  cirr  of  holai.  Q  Q  Q, 
and  iu  siioh  Ji  form  occupioa  very  little  opact'  tu  dxptli.  Th«  facility 
Of  binding  It  iaalao  a  ^at  aid  la  pasaing  ohataclea. 

Theitf  have  bicD  iimunces  in  which  wo  liaro  brcn  ftbtc  to  get  in 
"ecuiRi/"  iu  wlvanue  uftho  BorvicF*  of  tliH  gaa  au4  watar  GocnpantM, 
and  ill  thotir  «t  cfticuiatt  that  tli«  oont  \i  reduwd  «t  ImmI  10  pur 
oont. 

Th*  fiwnt  Mue  with  which  ths  maKrUI  of  whiob  the  cmalng  i" 
luada  i«]i  Ih!  tut,  aiinpUtiUB  the  oparktlou  of  lurartLUi;  a  Iioum  aerrlcw 
box  on  the  maim  tliat  liare  h««n  prerlouily  laid.  Only  that  porlion 
nf  till-  Cain  nord  be  rumctvoil  whiuti  contama  tlit  waya  in  wbiuh  lio  the 
dutritKiting  maina.  Tho  box  is  beat  foriiie-l  of  biick  in  cemuiit.  and 
Oie  lop  of  coat  iron,  with  ■  Witori.tool  oover  flii>)h  witb  the  footway. 

The  i-iino  inanofr  of  eon«rniction  !iia  been  found  licrt  for  draw- 
boxra,  thr  iron  topii  of  wtiiirh  aro  I'ilher  L  oi  TihaiMi.  alao  the  K.  U  IT. 
boxM,  wherv  Iha  foridon  loniiiiiato.  In  the  Utter  coae  thu  oidioary 
tCTMt  niaahola  coatdraTi  top  haa  Itoi'n  found  to  anawcr  very  well  tho 
parpoona  ol  a  i:oTor. 

I'roctioe  ihowa  that  if  tho  sidea  and  bottoma  <^f  the  bos  wtic  aln 
nwltt  ol  iniii,  agrMt  Tariatyofpattoma  would  b«r»}iiiKd,aa  thoeon- 


tbe  baaia  of  the  ajataia  of  diatribntian,  in  «rhioh  aooamliladoii  o*n- 
tttitutM  the  chiaf  aooToo  ei  aupply,  and  not  a  laoca  anziliaty. 

In  aaob  a  aystem  the  geiittnting  atotioo  ia  «v«o  mbordinat*  to  tha 
atorwtc  HtKliona. 

Givon  on  area,  and  haviog  dotarmiood  what  may  be  ca'lod  |1 )  tl)«  . 
■ctire  dcniaifl,  and  (2)  th*  poooibla  ultimate  demanil.  aiid  having 
»looid»i  to  provide  for  the  firal,  with  th«  powa*  lo  niwt  lie  M<u>iiid  at 
aotno  fotarsdkt*,  th*  tint  thing  ia  to  Uy  it  ont  in  otor^igo  diatrictt, 
always  aabjeot  to  the  power  of  itoi;uring  utM,  ami  next,  la  tls  tho 
jKiaittans  of  the  points  to  which  foeders  abould  >m  carriol.  Thla 
would  be  a  dijBcult  thing  were  il  uot  fof  the  eJaiticiiy  off-JtUttl  by 
Ibe  network  ayatam.  and  by  tlie  powni  of  rarjiiig  tfia  atcCion  nf 
cojnier  ill  l!i«  nuiuo,  which  ia  aiiupUlM  by  the  noe  of  "  way*." 

Our  oatiioate  in  Chelaoa  to  n)e«<t  th«  "active  demand"  nv  b«»D  to 
Mtabliah  ano  Bt'>nge  itatlon  to  oa^h  210  rtiopa  or  CMidtaeM,  and  U 
provide  oapooily  for  27  JOoait  tatnpa  baiog  tu  um  at  ou«  line  in 
uiie-iliird,  or  70  of  thro*.  Thu  diildliutiou  Iwiug  at  a  [iFuoaiirc  of  100 
volts  ill  tbe  di>lrihniiii|i>  iiiaiua.  oc  106  to  106  volts  in  the  fccilcrt  at 
tbo  Btati<>u,  a  dicubarge  of  dOO  ampom  lo  gir«  530  ulfvctire  at  tin 
lampi,  ollowa  on  arapic  margin,  and  tbii  ia  afl'onle<l  by  the  two  halt 
batleiiu  in  oacb  atoToge  alalton  Aiaijhafgipg  at  the  same  dnte.     Ka^ 
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from  til*   *ctiial    vxiKriciii-v    I    1<uiv    liadi  it   in    ultar   tu  >iii!  llial  tliu 
liiMtioti  IB  *ti!l  ratli«r  oliocinv,  aud  ttiat  iu<J  iliU  br  ulT. 

MpBiilimi  Iha  ClitlMn  nuUm  i>^vu1m  Tor  u  iooruMvil  oApteity  df 
&0  )i*r  cult,  on  th«  nortnalor  2.000  UmjM— i.f.,  np  to  3,0IX)  Uin[j*— 
ti;y  the  um  st  muA  itontp'  ttatioii  of  a  oontiiiiioiis-iiiirrenl  tr«Mr<irnier 
wliirli  will  tiv  put  lo  Wiktk  and  yield  it*  irliolc  oul|iiit  Jiiriiig  ptrt  of 
Hie  tiiua  af  lukxitauiD  dlwlurgfl,  hiuiil'Ijt.  Iwtivi'eii  b  .iitd  9  )>.  lu. 


«n  it  mml   nut  tic   |il«(wl  in  airy  Wny  cdiiltallj  witli  r  fHrniit^  to  I  lit' 
jCfoiil'  of  HUini^  ^t»tiaii»  for  wlik'ti  ft  in  rojuimi  in  ;fiiii(inii«  .ihurgitij 

OHITDIltA. 

Thew  cliaigiiig fiirr-nln  ««  ^ivc  i  l.y  stiiiniitt  uuijiiin:  auJ  ityiMmo 
liluiitx.  ntiJi  Uiroauli  HUlimi  :  in  lliu  t-idr  orCli(iU<-fc7>'>  h  u.  WitliuM  aiiil 
KoUiuaii'n  well  kii»wii  ongiii«ii,  auil  ST^  iiuii  ViclnHa  Itnuh  ityiHiMM, 
wliiiOi  Ml  MJib)>le  »r  i;iviii^  u  riiftPii  ..(7i  tin[H<n«i*  500  TOCM, 
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Iitif  WiU'Hm  «r«  iihflirrii  t«  be  OtKliarginj}  tJ>K«thor  in  ixknllel, 
Utlnn  ia  inunUinoil  m  iMforv. 

Ill  I  li*  Ibitrlli  iHMiliuii,  ciiiiliiiuuuii-uiittadl  Ir4iii;fi>nnen  kn  unjiiilf - 
ii>K  ciiimiit  In  tlir  jij-ilBiii  in  [ikrallel  witli  Ixitli  IiaIvm  of  ths  bUUfioM. 

TIk  n|i|  111-4  liin  Tor  nil  OR  Ui  I  IK  l)ir  i'»ri<iiit  triiiit|KHilinTi«  of  the  iKGoii' 
Airy  liaituii^a  in  ihcitori^  nULiou*,  unl  t'»  ii)»itit«inuig  Uiu  iuomutt 

liBUiil  ill  xhe  uiaina,  u  Automatic. 


Thoh  rcU/t,  C|  Ch  we  iduuCioU  iu  oututruotion,  tad  kro  rt»Ur 
rocking  nvritchtA,  uid  voico  intu  Mtivn  at  ttie-  niomsnt  w)i<>u  lUc  h*» 
bUtsnn  an  jtint  in  or  out  of  obMi^ 

Tbvic  faaatian  u  to  iiLtrodiuM  Uto  the  cbugiog  cirault  Bcwbou 
roaiaUQM,  0,  botireMi  tlw  tiDM  Uub  on*  luU  bUtAty  jjom  out  sixJ 
die  oUur  eaten,  tba  podtioBoriMtBg  "  undar  dwEo," 

Ttic  ftraupa  of  fow oufa  on  tks  outsdM  or  thaae  nUyabreluilf  poai 


I 


1 


tivt  «iiil  liair  ni')c«tivc,  niiil  tli«  ralaUve  iKuiticaiit  nf  lliu  Hruis  iuuliue 
Id  tli«  niDc  dircctioii. 

To  ptiU  Itiom  into  thoio  |>oiiliati3  knd  maint&in  tbecn  tli«re,  u«h 
urn  i«i  Achiatc<l  (i-am  bl^Iew  l>y  tn-d  fllKlrauiiigiuts  pltued  In  a  too&l 
cii-uuit,  lo  wliit'h  I  will  tvUt  riiriher  on. 

Wliri]  tliRnaht  half  lultrry.  S|.  MiiidinrL'r,  tile  ri|[bt  relay,  Ci,  i*iii 
COIilBf  t  on  itA  riKhl  (bi  it  [iicoctiLi  itACiir  qi)  Llie  <tia|[rain).  The  jnnitiTO 
•atl  D«gatiTccup««rerMpcctively  id  ooimecLiou  witli  corroapoDiliDit 
cun  oil  the  outnda  of  Lhe  rigbt-hutd  /nvM^paNUf  awiUh,  A,. 

The  iiiUrmrduU  t«rmiiial»  are  Hvafaily  coiiaeotcd  with  tha  poUh 
of  four  Mils,  Niclt  al  54  catln.  lu  timi  tiinu  216  mlU  hit  in  (riruiiiL  in 
mHn. 

On  the  way  to  thr  riglit'banil  cAiirin-n^  [-(nrKif  rr-t.(tii.  the  noritlTe 
CJiiiliictor  liiu  forniod  the  G«iU  of  •  cAanjmy  lut'nviii,  maike'l  b, 

Itn  Fiui'Ctioii  is  as  fdlovi :  Wbcu  tliv  uurraut  it  i>sa»iiix.  th>; 
solvuoid  eloaoi  K  VnUix  in  cannm^iiA  with  «  liitl*  K««UoU!«r.  F,  uorA 
to  onlJect  Iho  hydrogen  gu  furinwl  bf  onv  pUt«  in  one  of  the  calls 
U&<l«r  oharoe.  This  cpII  u  called  a  iruulfr  (»tl.  When  no  t-iirreDt 
trarenM  il«  coil  of  tli«  aoleDoid,  the  valve  ia  n|i«ii.  miJ  <io  j^u  is 
retaiunl  in  the  lioMei. 

At  tbii  iioi»tll)e<laty'of  tUu  holdor.F,  luijUiiiewirilieJ.  Wlicii  tli« 
half  lottery  i*  tj'pt<ii^W\t\fi  full  Hurf^,  gu  U  )pv«Q  uir,  aiiil  the 
valve  ajluilcj  lo  t>«in{{  kept  clcaed  hy  thn  charging  eiinent,  gas  in 
reuiiiol  by  ilip  Uulilcr,  &Dil  toiiiuences  lo  1111  11. 

The  ft"  K'"" '^'t^  ^ '^""'"''^'-''l 'i'~^^  '"  '^"  elMiiiitii  gaa  cJuiiniirr  aKJ 
aeid  trap.  mrakeA  II.  Tlic  Inp  )iii:viiiita  any  ffla  fitiiti  tl)is  partioular 
plato  K">"e  aiiywtiFi'nel-f  than  iiitv  tLe  k*^  diambrr. 

Krom  ihe  i-ftnriieT-  thn  (pu  |>aBiK«  intoa  biibf.liiig- bottle,  C!,  with 
«il  in  it,  whitli  ia  inteiuiet]  to  extract  the  moi*lur«,  aitd  theiic«  lo  the 
litlln  holilnr. 

The  «izpol  Ihn  lioMer  b  cn!i;nlat«ii  ao  a*  to  contain  j:ial  lulHdeut 
gaa  SA  wlII  he  Ki>>^li  i>lT  hy  cimi  jiUln  iftur  thi;  |iiM()er  utatn  of  mittinna 
of  the  cnil«  1im  ti«pn  att*iii«il. 

Tlt«  luonicul  it  filb,  a  contact  i>  mode  with  tti«  aim  of  a  iwitch 
which  i«  iinJorneaCi)  it.  Thii  switch  cIomi  thr  l«tai  eiixuil,  to  which 
I  have  already  alttidail,  an  actnatiag  the  pulling -down  maf^vta  ef  tli« 
charging  dr«>uit«.  C|  C,. 

Ti>  tntura  to  A,  tbo  right  li anil  ^imu]j««i'njf  nwiUM.  Let  it  lie 
raiii«jiibrr«<l  that  ita  right'hand  contacts  areilipiwd  in  their  cn|ie 
and  llie  kft-hsuiIooDiactaaia  dcvaiod  out  ^f  them.  au4  Hit  ubarK'iiK 
cuJTcat  COB  no  uowhvrv  •!•«  hut  thruiiK''  (ije  li"lf  Latt-iy. 

Meantime,  disobarginff  into  the  lamp  ey'-I^m  is  goinu  on  from  th- 
IcII-hand  half  battery,  siid  while  this  )8  goiuff  on  cbo  rlf^hi'lianii 
eniilaelx  of  the  r  citing  aim  uf  tli«  left  Craiuposing  nuileJi  nca  dipped. 

ThuE  contautB  are  lo  airangrd  and  counoctvd  with  the  |mW  of  tlie 
four  Nola  of  cells  that  tliey  are  in  jMMiiiaii  ^l  ilianhar|[e  in  |i«tallt'1. 
It  ia  tvuknit  tliAt  wl'nii  th<-  iiofliiia-iis  <jf  the  rockiug  arioa  of  tliv  twu 
tratiNpMiug  awii^bM,  A,  aud  A„  are  Mvetaed,  the  left  httl  buttery 
will  t»  " lu  ehar^"  and  tho  riglit  half  battary  diaoharuinf; ;  and, 
aeaiii,  that  if  tliu  iuuor  eud*  of  the  two  rooiiin^-  urins  nru  dipped  and 
tn«y  ataiul  with  o[i[Ki»iiif(  nnylca,  then  bntli  half  batlrria<  tm  di^. 
chaTgiiig.  and  oharKiiiK  baa  rouoi. 

Let  us  re:iirti  to  what  lakca  yhav  at  tlie  tnoinent  the  anu  of  the 

awit'-lii'>  r  N,-lc  Uiilo  a  frcati  |uaitiiili 

Uiiderii»ath  I'arh  af  thcae  armi,'  lU  in  ili*  caan  of  llnnan  lialoiiging  to 
the  cliAT^iiu  circuit  nilnya.  CiC.j,  are  platvd  tW(>ele<.''rotiiii^iitijiitn|itill 
them  down.  T)iiw»  olectminiKiii'ta  icin  also  plaoad  in  the  Jooal  circuit 
niwitibiieil  twit*  before. 

Thid  (i[>c[>iiuiL  ot  rotkinit  over,  to  I«  apeak,  ia  auBlciently  slow 
helwcuii  tbu  break  aud  make  iti  Ui«  iavtuar^co|M  aa  to  allow  aa 
interval  uf  di^ohiiiiartiun  of  lesa  than  half  u  cnniiite. 

Dtiniig  this  iiil'.'rval  thi.'  oharfpug  current  Aoati  not  cease,  but  for 
the  lima,  lu  baa  been  already  described,  is  relayed  IhroiiBb  the  loaiat- 
tmn,  0,  ly  the  uiwration  ofiUocAarifi'iB  dreiiU  rtla/,  Li  tbe  ruckiui! 
arm  of  which,  vnaluad  uftiii>riiiK  slowly  like  that  of  tiiu  irmitpvatng 
tifiUh,  niovc-a  iiintanlanoously. 

I'bo  c]>crati9n  ii  cll'r'dtc'l  ia  tile  followiuK  order  and  niaiinei' ;  Aa 
ban  bi'i^n  jttatcd,  the  ({aiholder  vloaea  tho  toeal  circuit  In  the  pull' 
mngneti  iindur  (hi!  vluvaTcd  end  of  tbe  nckiiig  iirui  a'  the  rtf;ht-kaud 
trHnHJHiKiriK  iwiti^i.  which  iraiiiriiBliueii  to  move  tlowlyovor,  aided  by  a 
balanri?  weight  mllinfc  in  a  x'oove  on  ita  u[i|nir  nidc. 

Afi  the  rhaixin^  contui^ta  leave  the  mercury  otbor  coDUcts  nudor 
tbe  ariB  break  llic  current  ia  the  fiuU-down  mavDet  ef  tbo  outer  cud 
of  tho  rurkiu^irtu  of  tho  ehargint/  rrlay,  whi^h,  Wing  «oi({hled, 
falls  the  other  way,  and  effncta  MMiiiltanneiuly  the  iniroilui^tinn  of 
naistanoe,  O. 

The  rocking  armcf  A  A)  continues  iiiorini;  slowly  ovi>r.  It  lirst  makes 
thn  contacts,  whii;h  being  the  right  half  battery  into  the  |io>iltion  of 
di«cliarKu  in  parallel,  and  tinallj  iijaki'«  ulliei  cuiitaula,  Mhicli.,  actiug 
on  thu  local  ciruuit  throngh  a  aniall  reckiug  iivviti.']i,  titarla  the 
roc]<in|t  arDi  of  the  tmfijt}mnni/  nrilt/i  Aj,  lU  lii«taetion  is  to  eut  the 
left  half  battery  out  ol  lb"  lamp  tyhlDtii,  and  whuu  it  i^onirleti-'a  iu 
jonmiy  lu  Ihrow  the  left  half  battery  tii  aifnu*  ii.lo  the  idiarnluil 
circuit.  At  the  Hirrir  inniiiDUt,  bv  a  stjiuratp  contaiit,  it  dov."<  the 
local  rireuit  which  uuttiati«  (be  pull-duwti  uiatcnut  of  the  cbarging- 
cirouit  telay,  Ci,  llie  clfect  of  wlii<  h  i>  atmultaneouaiy  to  traniFcr  tho 
obargi'ig  current  from  tb>  recUbuioe,  O,  to  hia  next  duty. 

Allien  the  left  hilf  battel^  it  charged,  tlia  ntrxt  and  titial  itage  \>t 
earritd  out  liv  tlm  iianliold^r  acting  ac  twfum  ou  thit  luuit  circuit,  tlia 
work  uf  wbicli  U  coiilmed  lo  inciting  tbu  rockiiiK  aim  uf  the  luft-hand 
traiuyjt\T\g  nr^Uirh  to  rock  oVit,  »o  that  tbe  accoud  half  liattery  goes 
to  tho  aNiiitaiice  uf  ite  felli^w. 

A  tiU-lnlr  wiie  liack  to  ibe  gincrating  alation  from  tlm  tranH]Hi>ing 
iwitch  aeltiatM  a  n>lay  at  tiia  getioraling  ilalion  tbe  mcimonl  that 
the  lefl-hatd  cnnlaclg  lift  out  of  the  uinrciiry.  Tho  cucrtnt  w  traus- 
toittad  BOlualM  a  lelay  which  ciita  ntl  atearn  at  tha  ^neraliiig  (talion. 

On  each  side  of  ibr  diagram  are  ^ho1■n  four  resistaaco  eelb  of  tho 
aame  tyjir  at  ihuec  for  accuniiilating,  niarkod  B,  etc. 

'llii  duly  r<-<(tiircd  fruin  tbum  ia  aa  follows  :  1.  To  luppty  oouuter 
K-ftL-f-  '^i'^  "  ''"^'^  ^  r«f{ulat«  tlieprMsaro  in  the  lamp  tjrat«ni. 


2.  To  Kive  the  n.->tiiirtil  iMinrity  lo  aetiiaio  what  has  >«v«ral  tiwi** 
boon  Inferred  lo  aa  tbe  looal  circuit,  of  whiuh  Ihera  are  actually  two — 
one  for  each  liJdof  the  a)'|iaratui 

Thie  brin^a  Hi  to  the  eonaideration  ol  vbat  occiin  io  iliaohargliie 
from  the  batteriea. 

In  a  syatein  reiiiiirinK  a  pmnnre  of  100  volt*,  varying  U  par  ceoU 
above  and  below,  that  from  S4  ivlU  ia  einnuivD,  oren  alloiniig  lOr 
the  fa  II  borwcen  the  atativn  and  the  ends  of  tbo  feol«ra.  At  tile  aaoM 
time  it  ii  ii*co>*ary  Ui  have  nin|tln  naorve  to  lueet  owasiens  of  kaavj 
iliiK'harge. 

To  keep  ihn  prMMiire  eonatant  at  the  oiids  of  Ihe  fec<lcn,  tliens  mtuit 
be  tfll'talewirea  from  thoie  points  to  tho  R.M.F.  governor,  U,  Ittedan 
thotfoverning  VioarJ. 

Thin  ar>|>aratiia  is  a  fine  wire  coll  In  parallel  witb  tlio  feeder*,  aai) 
il«  fuoutiou,  wliDii  tli«  £.M.P.  ia  above  or  below  tbe  normal  limit, 
t"  move  a  soleumd  up  and  down.  A  lover  bar  oorineoto.1  with  tills 
eompletoi  a  looal  circuit  in  a  r»lay  marked  J,  which  in  itn  turn  actuatn 
tbi>  two  double  actio);  aoleuaida  D|  ami  D^  wbieh  operataa  aimull^ 
iieoiuly  on  sliding  coulacta  in  connection  with  rttulnnee  swlldMS 
B,  It,  B|B.audIt,It,a,B,. 

TheacnoLeuoidaact  aa  rlieaatalsou  tlia  iliKhargiDX  cttcuit.  by  putting 
in  or  taking  otit  the  oanntct  B.M.F.  oollt  one  at  a  time,  and  ovvd  tw« 
al  a  tlnib. 

Thu  E.M.  P.  g"vuruur.  U.  ia  also  in  wiriea,  with  a  t«n>]MMtnn  oini)> 
]Miiia1ur.  iiinrked  h.  Thia  littU'  apimratua  keepit  couitftllt  tll>  mitfc- 
Aiiiuc  uf  till  line  wire  roll  of  M  by  alteiinK  the  lenfcth  of  a  oufran 
lilanicnl.  which  ia  in  drciiic  wjth  thu  coil  of  M. 

Thia  0 Iteration  ol  length,  which  mintitcly  varioa  tlia  nwistanea,  i* 
eaiirted  by  theeipancion  and  eontroelion  (>f  alcohol  In  abentsltos 
tube  wla-i-h  ]irea>a>  on  ■  iviluiiin  oT  metiriiry,  Into  which  oneendoi  th« 
nianiBtit  ia  iimnrtinl. 

Aa  till!  bulk  n(  tha  alcolinl  alter*  through  taniparatum  th<  axrCIIIT 
in  ptuii<«i|  np  Of  dowD,  and  le^A  or  inoic  of  tho  filament  ia  ahorf- 
eireuitcl. 

In  order  to  maintain  an  eiiual  diaeharg*  from  aaoh  half  battery,  s 
mrrem  bitlant*,  iiiarkoil  K,  u  iiiiad. 

Thia  apiwretut  \\  tnsde  of  two  ooiU  of  largo  seotton  copper,  wound 
(pirally  ai'iiaiontly.  but  really  out  out  of  a  pl«ce  of  copper  tube. 

The  whole  correut  from  eaoh  half  bftti cry  panes  through  one  of 
these. 

Should  unt>  half  battvry  lie  giviog  eurrxnt  at  such  s  rale  aa  to  run 
Romn  10  per  4<ent.  below  the  other,  the  coll  acta  aelenoiJlcally  an4 
mmplele*  the  circuit  in  i)|  or  O,.  wbi^diev^r  may  be  alFe^lM,  and 
ibeitby.  thnni^ih  the  hiterwiuiion.  at  before,  of  one  ul  the  reautaiics 
•witdlea,  B,  cut*  OMl  olieoflhewuntor  K,M.F.  celli. 

Tho  red  uu  I  ion  of  coiinur  I'^M.  K  tothchalf  Witery  whhh  haabeen 
uu'iur  dieoharging  at  onoa  brin<i  the  two  half  balterici  tip  to  the  aatuB 
line. 

The  diagram  ahoiva  at  two  [ilacri  ibe  connection  to  which  tliv 
feeding  ijiaiim  of  each  kind  are  led. 

At.  T  ia  piuL'ed  ail  amiiietpr  to  mnasnrr  the  total  diNcb*rKe  into  tli9 
feeding  Euaina,  which  i«n  be  tut  In  or  out.  At  the  other  pole  ia  ahown 
a  MoL  ut  aefutj  funca  ;  theoa  are  also  uacd  on  tho  oth-cr  polo; 

Of  MurHe  there  ate  many  roinur  very  imparlaiit  and  iiitereitilig 
features  of  thit  beautiful  iovuntioa  ol  Mr.  F-  i\ing'a  lo  which  Ifaare  no 
apiCD  to  alludcr. 

Tlx-  atiialL  rolav,  markeil  X  on  lUn  drawing,  has  nothoon  dewribtd, 
but  I  ihiiik  it  iWiralite  to  call  your  atUintJon  to  il,  not  with  tha 
object  of  includiug  it  ill  the  deicrlpciou,  hut  In  caae  any  i|ueatiou 
may  be  aaked  abodt  it. 

It  numplctas  tbe  local  (JTiuit  a'l-d  c-aii>ea  swltah  A|  to  bo  kroughl 
into  gioatttuii  i<f  charge.  It  ta  actum^d  by  a  ourmt  fram  tho 
geuernting  station  when  the  «iigi)ievr  is  r«b)y  to  start  charging. 

1 1  ia  itlaimod  for  the  lystatn  whieb  han  been  under  daaoriptioa  : 

That  tbo  cost  of  the  geiuru/iiuj  and  jfpra^  plant  doei  not  aioecO  thai 
of  any  vthur  ByBt>-n..  In  aupportol  thia,  I  hitxe  a  caleuUtion  hoRm  mci 
iiiailx  by  tbv  Eluittne  I'owcr  Storage  Co.  lor  a  goneratiag  and  atoriug 
iilant  for  SJ.OOO  SOwalt  tami-n  at  i:4&,000,  or  at  tbn  rate  uf  20s.  f«t 
lMa\>.  Uii  the  same  linm,  th^  actual  coat  iu  Chnlana  for  a  9,000  lamp 
plant  ha  been  40.i.  i>er  lamp.  Under  tlio  beat  eondittons,  the  geue- 
r«tiiig  jitarit  ilxcif  nevd  nol  excwl  in  indicated  ospaclty  one-half  of 
tbe  maximuin  ea|iaiiiv  itf  tho  system,  aMomiug  that  ciii*  pioportloa 
of  euetgy  f 'r  which  the  oonnu'nors  will  )iay  ia  al  least  70  jicr  cent,  ol 
the  eaeffiy  |>r<>dutud  at  the  turiiiitiai*  of  Ihu  oharfpng  dyDainot. 

Tho  ceuMuiiiy  in  iiiace  thua  aoiiuiml  is  oquivalaot  to  iho  demand  for 
apuir  lor  itoraue. 

It  El  alKi  clamird  that  tha  coat  of  the  mains  la  Ian  thau  in  any 
other  sy.ilrm. 

And,  aeain,  it  U  oUimol  that  the  wurkiajj  cost  muat  ncoanarily  he 
ci>naidnr.tbly  b.dow  ihut  oiniiy  other  eyiteui  on  oeuount  of  Uie  wornag 
of  ilio  moMvo  plant  always  at  its  full  power.  To  thii  partieiiUt  faaiui« 
of  tha  nyatiini  I  wii<h  to  draw  miirked  attention,  t«gather  with  the 
<nM>»oniiral  advaulage§  in  working,  anidiig  out  of  the  complete 
ato}r[in]fr  of  the  Djachinery  in  motion  cacli  ilay  for  [Mrioili  raiyinjt 
aconrtbuK  lo  tho  time  at  year. 

SfBCIFlgATlO)!  op  TIIK  (iSKKlUL  CONDITIOXK  TO  KK  OOMPLIUl  WITH 

IS  WiniX"  Hoitsm  cor  raa  Ki.KCTJiltr  LiniiT, 

CemjiileJ  fur  the    uit  of   the  CtMoiiura    o/    (A«  C?ieUea  BieOritUg 

aupyty  VQm}Hinii,  LimUai. 

The  contract  iindar  thia  ■[locilicatiou  iui.'ludea  all  cou'luoton  COTB* 
niBDOJngat  the  point  whero  the  Supply  Company's  w«rk  aiKb,  am) 
all  clactrical  litti»gx  which  do  not  actually  lonu  iiart  of  tholamp 
litQurai.     It  iaoliides  no  tamp  rittinga  uulcsi  othitrwiae  apoeified. 

1.  Except  whore  oLlieiwise  sjii^  Hied,  the  wlioln  of  the  nrock  to  be 
carried  out  in  occordamx'  with  llu'  rnlea  of  tbn  Socirty  of  TaUigiYj4i> 
EDginvora  aud  Eieotriciaua,  aud  tbo  Company  iu  whOM  ofHoa  tlta 
biuhlinK  ia  lEiaured, 
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2.  In  every  ronm  or  donot  Ibroiighimt  lh»  lionso  one  lighf.  will  bm 
MJuratRly  pontinllwl  liy  a  hwil'?li  dt  tlio  ilooi,  plaowl  §o  as  to  I10  of 
evv  accnu  to  th«  liaiiif  imiii«ilUti4}'  tlm  liour  i«  openoil.  Iq  ilresalng; 
ftnd  IhiiI  rooms  tliis  llvht  "ill  be  suji])Bmlcil  over  lli«  Lttl^MllIg-lahl:L^ 
tbe  IsDKtli  of  th«  Icul  Ic  jKniiit  or  th<^  Uiup  fitlinK  IwiuK  »Wi[  7fL. 
kboTft  the  lioor.  In  other  ri>um-.  the  !i({lit  to  Iw  bo  coatrollwd  will  I« 
HdcictMl  M  bviii£  T:h«  oflp  tnMt  likelf  to  l)i>  in  i>animoii  ut«. 

3.  No  iKmri  l^ul  is  tu  l>a  leiut  (n  croiii-iitcllou  tliHB  Ihu  eijiil^nlent  to 
■  NV.  16S.W.G.,  aiul  ii<  lh«  Oiun  uriloor  rniiiiuctiooN  !«»  tliAU  No. 
16  S.W.G. 

4.  All  uinius  ui'l  Hiib'tniunK  wlictD  not  ctrrict  iKtwueii  ll'mr  ntiil 
iviliii^,  will  Via  p]«c«il  ill  apprnviyl  wood  cuiiiK.  Whoro  »rricil 
WtWMn  Hi>oi' aiiil  miliiig,  thov  "ill  ■'<^  Ui<L  Itdtwo-^R  the  joitt*  or  in 
nntdtM  cut  In  the  mno,  cot  less  ilimi  6in.  ajiafl.  ami  in  tin  <-Mr  will 
ftoy  ptlruDaaJ*  he  eurrind  b«tw<Miii  tlic  lama  jiitttx  or  Ihroiish  tlin 
awne  holm  in  partitLon^  ntc.  Tlii>y  will  be  |«iaC«il  throii^chout  with 
oaWton  tuiiil  :  posiiive  rod,  iipgniivs  black 

5.  WliDtcvi;r  iictniviii  llooi  slid  I'dlin^;  lirkitoUM  1mv<  'he  mdu, 
thi^y  will  bo  loi'l  wil  li  lufltcioiit  tiluk,  nu  fchivt  ttio  br«.n«li«i  •hall  not 
ai>|irau]i  nnaror  U  the  mala  of  th*  opiiotito  pol»  tfakn  6in..  th6  nncM- 
nry  doatB  b«ing  altuhed  to,  and  holes  bnied  in  tbo  JolBti  to  Hqtinr« 
that  «nij. 

6.  When  ihe  Uuip  kiulfi  lervo  taiiiiM  iu  rooint  with  watDsc'otiDi;  (ir 
ornamniibij  vf*Il»,  wliuin  casing  is  not  cult*!'!!;,  thoy  will  Ini  led 
•o]«riliily  ujul  Ijj  diirc'iuiit  route*  t'J  lUc  jsjiut  wlioru  tlic  Uuips  arc 
fixwl,  fiillowttin  tliL'  liiKij  of  tKn  mouMiiigot  oniaaiciit  ;  iii  sucU  onto 
thnj-  will  be  iiiicovi.Tt.l  and  &x<»\  with  iwUlta,  Mid  in  no  q*m,  exet]>t 
wlifrv  i'ii«liig  is  luwil,  may  latnii  lomh  Lip|)roa«h  u«arar  lliao  2lu.  ot 
oitch  otU«r. 

7.  Wliem  there  nrc  wall  hangingnor  ii|>cstTy  Lhn  Iftiop  Win  will  ho 
uarritil  behind  iho  iinmc,  if  not  in  conini;,  iw  (ircwnhnd  fnr,  iMtwupii 
H«or  tttiil  wiling, 

6.  In  tlin  eaua  nf  jiUin  walls  laniit  \«*d*  vill  bo  lai  I  in  eoain^  frnm 
the  fluot  iiimnnU,  or  the  eoiliag  downwards,  which  will  bp  Ut  int'> 
Dhannulx  rut  in  the  watln.  Should  it  Im  dMirabln  not  lo  diitiirb  thd 
diMunition  or  paiwr.  thtiy  will  lje  Uid  nil  the  (tec  of  the  wn!l.  nnd 
wsiirct.!  by  uiddli^ii.  tu  atii^Ii  cuiir  iht  (.-tjloiir  -ir  the  ooviiring  of  tbo 
conductor  shoulil  hotnioiii.-Hi  a.imiiuhtu  |w«aiblu  with  the  oalour  uf  the 
walli. 

9.  A  wo(Kioii  wail  b!oek  mil  ho  HkcJ  at  every  iwinl  where  a  lamp, 
walliihiu.nwitfih,  oroiit-oiit, are niHwififtd  tuba  RmiI  under  thacontraiM  ; 
except  wii^rp  [lanrlling  or  ■tr.iic  oi-nanieut  olruvly  exiatii,  when  apoclal 
Duans  orattachriiviit  mii«t  he  iirrr^inged  Tor. 

10  Di.irriliiiciiin-boninU  wifl  hi  )ii)[>plii>il  and  lixi.'d  irroiiiirsd,  anil 
will  cirry  the  followLiig  litliogt  bwides  the  iieowury  tcnuinali. 
To  eiicb  RJti'iiit  iiid  Hiib-L-iroiiit  will  bn  faraiihod  a  iwiCch  and  douhl«- 
polocat-nnt, 

11.  V/bcn  n  dUtrlhulEon -boant  la  not  r*>iuir>'d,  a  cut-out  will  he 
Hxed  at,  it  om  near  aa  iiuciibt*  ta,  tho  junction  with  nmh  [iriudiMl 
branch  with  ilie  uiniii. 

12.  Cutnitt-i  will  not  Im<  jlti^l  .il  any  other  point  in  the  ayat«ra  than 
tliUM  [vfciTL'd  to  in  10  an.l  11  i?xt:u|it  at  cntdi  1hiiii>. 

13.  Wall  pint:;!,  notoiu  otti^rwisii  -^HKltiud.  will  be  tiifid  2Ft.  6in. 
fMm  the  floor,  and  whtite  thorc  in  a  dndo  ihey  will  he  (ix«l  aboTe  the 
top  rail. 

14.  Floor  pliiffs  will  make  rniiniit^tion  lliruuxh  a  ptat4!  of  insuUtiiig 
material  laid  tluali  with  thu  lioor,  iknil  ihu  .wrkota  will  uat  b«  Iobh 
thaii  3iu.  a[>arl,  and  iniiat  l>a  opuii  at  the  buo,  ao  thai  duet  m&y  fall 
through  into  a  cavity  hendatli. 

15.  Uii!(«  othurwiw  BpeoiCvil,  the  tmU  at  tlie  Uada  to  aervc  lampx, 
of  which  lh«  tittiiiga  ars  deatiiied  to  bo  attarhoct  lo  the  valU.  wilt  bu 
Itft,  Ruihut  ihu  tuiurti  fitttuga  can  bellied  anywhere  between  dlL  6iu. 
•nd  7rt.  abuvr  tliR  llmiT. 

16.  Saniplen  of  all  ulrotrioal  filtiu^'aor  erery  kind,  and  a  drawing 
«(  iho  diiitHinitinK  l>i»">Ia  will  he  MilmuttM,  and  be  nibjeot  to 
approval  Wfort  being  fixed. 

17.  Any  de< t nation «  from,  ind  aildliione  to,  the  contract  will  bo 
wade  only  under  in<ir.irti"n»  in  writing  trom  the  inipmniending 
euginear,  und  no  day  work  will  Im  uiidi»iiiikeu  without  hii  instruc- 
tions ;  and  no  claLro  for  nich  day  work  will  ha  aduilll^d  uuleaa  a 
daily  tiiiic'slieot  for  Hit  mrac  i«  handt-d  to,  or  aunt  U>,  him  on  tliu 
following  day. 

Tu  ihh  futlxno  paija  on  tcAmiA  to  draw  ap  ihe  nuinbtr,  nature,  and 
jfMilion  0/  r/te  lamp»,  the  tle»crii>lumi  a/tht  nrute  •/  fticJi  c«Kiii(,  ttibd  a 
form,  t^tujreriiumt  to  >m  tnlrnti  into  Iri/  "«  eanirittior. 

Spxcipicatius  i^iu  thk  Sijpplv  asd  Layiko  Dowx  UitnitiiOitchtrMD 

OF  KLBLTBUAI.  HAISH  PoaTHK   ClIBLMRV    Kl.».'I«li;nT   SrcfLV 
COMVASI,  LmiTKD. 

The  uiiitraRling  eompany  i«  tho  Callonder'e  Bitumen  Telu([raii]i  and 
Watt'rpniof  Coiiijiany,  Liiuiii>d. 

(Ij  /!mUt,~Thi!  roulL'i  tu  be-  followtil  to  he  M  nearly  at  pomildo 
thoN  ahowii  in  thv  pUiix  attadted.  but  whnni  ncroiiiary  br  nMson  of 
nnroneci^n  ohninicti'iUA  Lliey  may  be  dianged  miVie«it  t«  tne  approval 
of  the  Choi  MM  Com  I  any, 

(2)  AJjiviivtdoii,— Tho  trrnehot  to  l«  made  in  the  foot  or  roadwaye 
aa  the  tnan  mav  hn  to  bo  on  tlin  tiiiiIdb  deacribini.  Thi?  depth  nndvr  the 
footpatbt  ahallbo  aa  little  lu  h  Fonmient  wttb  aafuiv.  Whsu  under 
the  roadwayi  the  depth  of  Ili<'  linindi  iliall  he  two  fL«t  under,  ur  anuh 
ntber  depth  below  the  eurfoi?)'  bvid  of  the  roadway  aa  tho  nature  of 
tlia  pavuiK  ur  ntacadani  may  require.  When  nocwiary,  loaToid  exiit- 
IDK  obetaclfv,  pi|W>s  et*;,,  thii  Jrpth  ntay  be  iucieaa6d  or  diminiihcd, 
•ubject  to  tho  ooDdttiODR  of  safetjr. 

(3)  The  ciIb  ting  paving  of  all  kinds  to  be  removed,  and  on  ooniplotinn 
af  work  re[ila.ced.  The  ujteoution  of  the  whole  of  this  portion  of  tho 
oontraut  Iu  be  luhject  lo  the  taliafartioD  of  the  surTeyor  of 
Chalaoa  parinh ,  and  la  be  carried  out  in  terma  of  any  ordora  or  rulca 
he  may  Ian  fully  make,  and  to  courorm  tu  c«4)ditiou*  laid  down  xa 
clansM  13  lo  K  incliutivo  and  in  cUujk  76  of  tho  ChfloM  Kleotrie 
Lighting  Ordoi  Confirniation  A«t  of  1BS6,  SO  Vli\,  cap.  ivtii. 


(4)  Opi^n  PntwAM,  —  The  work  to  he  ao  carried  out  that!  no  one  eec- 
tinn  of  itTeater  lenetli  '.ban  lOOfl.  iiliall  r«inain  n]v.a  for  03  hoiin. 

(5>  yolti-ti. — All  the  iiotiw*  urhiob  are  laid  down  in  Ihoalwvit.namod 
Act  BH  ubligatory  iu  funnei^lion  with  the  work*  shnil  h*  j(iT»n  by  thn 
Cheleca  Company,  whn  nhall  rDliern  tin:  r/mlraotint  t!niii|«ny  <■?  any 
re s]>an nihility  in  cowH-nuDnen  of  any  n^iUlcct  ou  tbo  part  of  thoChrUea 
Conipnny  to  ooinplv  with  tlic  rsijatt-nTiiont,  but  at  tha  aaoi*  timo  the 
contraiiluii  ilitill  \sb  rni|uire[t  to  K'^'e  'ho  Ohelaaa  Company  ample 
nuiiL-u  over  iind  ibnvc  tlir  linm  of  nolWa  iwnaorilM'l  by  the  Mid  Art  to 
ciiaiile  ibn  ('Iii'Ini-*  Couipony  to  fiillil  it*  oondiCione  ;  and.  in  rAue  of 
the  ocmlrartinc  ^oiiipany'n  defauItiiiK  to  do  so,  Chosaid  comjiany  ahall 
not  be  reiievod  from  loas  or  reapomlbllity  ariaing  out  of  any  snrli 
failnrc  on  their  part 

(bf  Plit\uL^T\ii)  planaanddrawintfiima'InindiiidiMte.asptMeriboil 
by  tbc  tuiid  Act,  shall  be  prepared  by  the  cnTitr^ting  umpui;  and 
deliviimil  tu  the  Chelma  Company. 

(7)  IfeiMiHt. — Any   degiosit   whbh   tho  Vealry    may  renitira  aa  a 

Siaraatco  for  tbo  proper  riinntatluK  of  the  faolinlhs  and  roadwaya 
lall  ho  iiiaile  by  the  I'oiitraotinx  ooiii|iauy,  una  all  ansnj;«iBaula 
luinnr^tR'i  with  the  same  ihalt  be  made  direoily  hetween  the  Vr4try 
and  tlieasid  eompsny. 

;8}  SfgiiUi^tioat  \Pii!i  I'ealrv.— AUhongh  the  Cheboa  Oanu|iany  ahall 
pivo  all  ilic  Ipjpil  notieea  loimlred  by  the  .\oi,  or  oIhurwi<i',  the 
ucg'jliatiuriB  widi  llie  Vtuitty,  lliuir  survpynr,  or  toiitratilon,  fti  lo  the 
>ii:tii>il  luo'U  and  tiuiu  of  duiajt  the  work  ahatl  be  oarricd  on  by  tlia 
c'lntrartinj;  company,  advice  of  aame  being  given  to  the  Cheleoa 
Company. 

(9;  Ciihit  CbMi.— In  the  Irouchc*  as  dMeribed,  cable  caact  shall  Iw 

fdaced  and  jointed  tojii^liirr  into  contintion*  InuKtho.  The  ciuiii  diill 
•1:  of  thr  Callonder-Wehhrr  tyno,  nf  the  nI/ri  and  with  tho  nrinib»r  of 
ways  iin  fl|H'r(i.(li^l  in  tlln  finliedtllc. 

(10)  Vnhh  Corxt.—'Vhz  vtuies  thall  bo  made  of  the  beat  Utumen 
eonerote,  of  the  Na[nciinj,liry  aa  tlinau  laid  in  1887  at  the  Itnriiiigli- 
m«d  wnrkt  nt  tin'  Ang1n>Ameri<wn  Kniah  Kln^trie  Liuht Corporation 
LimittHl,  The  Hiiiknesxol  malerial  hetwmn  the  iu<hviiliial  ways  and 
IrcCWM'n  tlic  waj-ii  .iiid  the  oiit*id(r  o(  the  cjmi"  nhall  lie  at  loaai  lull' 
an  inch.  The  inside  of  ilic  way«  nhall  \m  mode  Iriilj  driTiiUr  In 
vction  Hiid  rijiial  in  area  throughout,  aniooth  and  fhMi  from  proj't)- 
tfonk  or  i^>Ei^lii>i^Ff«  'if  Arty  kiu.i. 

Ill)  Tlie  cHwi  ahalt  Vomade  in  li^ngtlvs  of  6ft.  ea/ih,  the  ond>  trunl 
lo  lit  faeh  utiii'i,  and  ibey  nhalt  be  jotiitMl  together  by  meaiiN  of 
aaddle-pjeces  anil  biniineu  wim-iit,  and  with  the Bii>lHtauee  ol  suitabte 
nuiiidrills  for  each  Hoparslu  "way,"  ao  that  the  way»  .Oiall  bo  eciiial 
threuKbnut  and  waicrtijilit,  and  the  iutilde  of  the  ways  at  th<-  j'lin* 
in  ofery  rwpcct  of  the  eeine  aectiou,  within  at  leiut  ,VLh  <tS  mi  iiieli, 
a*  NiiiootU  HDil  free  from  roilghueaa  aa  elsewliere.  Tiglil  joiiilii  »tiaU 
almi  lie  iilaile  belweeu  the  K.M.F.  draw,  au-l  nDTviei),  boxiw,  aui!  llie 
luni/lhi  of  uaainK  whiebjoiu  thuni. 

(12)  Ho  bendii  shall  lie  nlliin  il  ol  a  shorti-r  riiiiiK  than  : 

ihcT  thill  all  Im  siiflintwill  alhiw  the ''ahlt*  to  lie  dinwn  in  iif  L-nt 
witli  caac,  and  the  lini:  ol  eiLimt;  >hill  {>u  laid  ont  to  avoid  all 
nnniioe«*ary  divi^rj^enei-a  fruiii  tlir  *tr.ii(Kh[  fu  Il-vl-I.  No  ciirvi!  I  r  irtlj 
of  raeinj!  will  tie  narA  in  whieh  I'le  mn-iilnr  iwelion  uf  llu*  Wiiyi  Tia« 
lieen  alterwl  in  form  hy  i.lti  iimiwuu  uf  landing. 

(13)  DrawitiKdn  oorda  to  be  providxd  hy  tlin  conti^aotiag  ootti|iaay, 
and  left  iu  the  wsya  aa  and  wlicii  the  ca*o«  are  Ui>l,  WbLU  cahlei  are 
drawn  in,  tliose  conla  lo  tij  used  for  Jiawiii^  in  the  ne-fsiary 
drnwint;  wirta,  whii^h  will  bo  rocororahle  by  at  bo  ret'irned  to  tile 
contractinf;  company,  remiinixg  their  property  in  th,'  i  itennt. 

(14)  Z>niK-Iw.Mr.— Diawboxe*  to  bo  prori^lod  at  all  poiota  U 
folio wn  : 

{a)  Allehanjpia  in  dircution  of  liun  of  90.lcf{.  or  theraiboni*,  or 
where  ehaDgea  of  direction  jnievent  the  ilea  aS  curvoa. 

(bj  At  air  [wtuta  orjunction  lictwocu  one  main  and  anotliaT. 

(c)  3uddoti  sltumtioniiiii  level, 

\d)  All  atrnight  leuKtlia,  in  whieh  boxea  do  not  ooour  far  the  ahoro 
reaaons  once  in  every  100  yntita. 

(1&)  The  drawhoEoa  ainst  he  securely  jaaued  to  the  main  cwiiu^ 
The  eovcrx  of  tb«  boxea  to  Iju  of  oait  iivn,  teseinblini;  the  I'oil  Office 
Hj.HiuificatioQ  of  iTt^igbt  and  thti.kni'H.  snd  to  be  of  cIk'  di"M)(ui.  diuiin- 
Hionii,  and  pattetna  agrceil  an  IwtwecQ  the  inana}t<i>nent«  <if  the  tw-i 
I'orapanies. 

(16)  If  dnnaK  the  jiiogrra  of  the  work  it  is  found  expedient  to 
place  aOOItioDaf  boxes,  uiis  eliall  be  done  by  the  eoutractiog company 
on  ordera  being  given  by  the  Clielsca  Com|iany. 

(17)  B.M.F.  £(u«<.— TlieOiatritiiiluiK  or  K.M.C.  boiea  to  he  plaoeil 

at  the  paints  ahown  ou  tlieaUachi.il  draw in^  And  niarkej .  or  v'ae- 

where,  irrc}uLieJ.  They  will  becfii-lruttedorUhckworlt  in  eontent,  or 
laid  in  )iitiiniuii,  and  with  t1<,>oi>aiid  covura  of  baat  York  landio);.  They 
will  be  eoniitriioleil  on  Ihe  gnnnral  design  ahown  on  tbe  attaeh«<l 
iltauiuK.  nioililled  to  kuit  the  iMtticnlnr  oondition*  of  each  caoe.  Tli« 
(-■opiHir  jnucttou  pluoat  to  whioh  tho  mBinaari>  Jointed  will  beofajieelal 
di-aijfii,  iiuiialite  Ut  oavh  poailion,  and  the  Joints  with  the  <anie.  and 
their  iniidation  shall  iw  niade  in  all  rtepeoin  an  nwoiianicallr  and 
cleetiicttily  secure  aa  the  joiula  in  the  real  ol  t^e  aysteni,  da«:i-ib«d 
olaewhotc. 

[18]  J«rT>'«-iIv^^.— Scrvi»-boxM  l4  be  of  oa«t  iron,  and  lo  be 
proviiled  and  fixed  in  nnmber  at  le»>t  one  for  ev»ry  twn  Itoute*  a« 
■howii  in  the  aekedule  K<^.  Theaa  to  be  of  the  design,  diniemioiw, 
and  iialtern,  ngr ed  on  bitween  the  two  eempsalea.  Wherever 
poasihln  only  one  line  uf  dlatrihutiug  cablea  to  be  iDlerniptedaud  p  as 
llirooifh  three  aerTico-busea.  Serrice-lMiaa  and  house  oomiectiaaai  to 
be  lixfd  ellhnt  at  the  same  tinic  aa  tlw  oasiBg  U  laid  «r  ■nbMqnaiitl/, 
aa  louud  moat  coBTeniont. 

(19)  The  cables  wvd  to  be  made  a*  follows  : 

AncftKter. —The  strand  to  be  of  copper  win  of  high  oonduocivity 
KUaniiiteed  not  leea  than  86  Der  ettit.  that  of  pure  oonper.  Ilecli 
wire  to  be  tinned  aMiarately  and  to  b«  of  the  site  abowu   in  aehedul*. 

(20)  DulMlrie.  —\a  consbt  nf  a  solid  iihnatli  ot  bitlte  (vnleaaUtq 
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)pilt  oa  uodsi  proKturo  t)  i>  illamcter  of  not  leu  than  tlio 
isioiis  nbined  in  (lie  t^]»<.iulv. 
(2t]  7<ijMi.— Th'^c«bll>  tn  ba  t4p»d  ar«r  the  di^Wtric  thriM  timM 
will)  {-r^pATcd  U[ie  &nil  oinpouD^Bil  betiri>»ii  eseh.  Braid  to  tw  ol 
liMii|i  yarn  dooelv  ]i1kl(«il  ami  Mirve<l  willi  liijiiU  hltaincti  coiii^iouriil, 
tlini  «iLli  ail  Mpli»IU'ooiin«nniI,  uml  fiimlly  [laaMil  tlirougli  black- 
Icai)  to  fai:i!it«le  JcAvIiiK  flita  llio  way.  The  iwUfa  lu  bu  cuiloil  nil 
Ikbb  drums,  liavins  »  ^««9  «(  uot  Uvm  tluii  ift.  in  •liamtter,  miJ  uut 
to  D«  tiil>.iei>tf(l  darinfl  mftunlMtat^  «r  afturwtrdi  u>  uiy  undue  strain 
hy  tuniliug  ot  othsrti^e. 
JiiinJs  in  Catilfs.^dZ)  Tliu  JainU  liainevn  llie  Kcctiunaof  tUcc«bIiw, 
ill  to  cikcli,  to  be  niadu  by  a  IntiK  Koldnml  jnint  in  tha  condiictor. 
\t  icnrn  central  irirM  to  Iw  rrin  lOKcthor  mtiil,  nm)  oach  of  llie  outer 
im  t«  bo  iadiriduallT  joinUd  to  the  corrcupaQiliutc  win  in  t]ic  olhtt 
iblf .  The  vim  to  be  ibiDrt  and  Iodk  alloruateir  on  tach  cable  U> 
fomt  a  nlrang  inairio^  joint.  Tlt»  wtiela  to  bo  tROD  boiiud  witli  litia 
eopmr  wire,  aiid  swldam  ovot  all. 

(29)  This  conduotor  to  b*  lappd  with  tap«.  uid  then  oorered  Jn 
uot  teai  than  ibioc  thiDknoMeR  with  aheet  bldte.  maile  apecltlly  Tor 
tliia  )iur|>ciu:.  The  Hliolr  lo  br  well  welded  togetLer,  haA  to  be  tinally 
prat^ctod  br  streug  iirepand  taiio  and  couipouD'l 

(24)  Eocb  joiot  WDen  tiniidieu  lo  bn  trntM  for  inaulatioii   and  Mil- 
diictivlty.     In  Mch  dnw  and  dlitrlbution  box  a  maxinitiin  or  2ft. 
and  &  miniiuuni  of  lit.  iilack  lu  \m  IrII  o:i  Ptcli  cable  for  llu-  |jLiriKur 
of  allnwiiiK  lUv  KeL'liaiia  dF cabin  lo  be  ilrawii  liackwiLnli  DC  fomixivli  u 
ifM  intjia  frniii  lime  tn  timi:  to  [irevrait  oilliMiun  to  lhi>  iniiilrJi  of  tlia 
OBica.  ami  to  nnr.iir!!  tlinir  frrwdoiii,  and  llic  pOMibility  of  at  «ny  time 
itbilnwiii^  tho  <'ablc^<  F<>t  tbi  piirjiQ-Mt  of  Liiaiiitenanoc. 
,Q/ti  Sifrvfr  Joi-ilt. — The  joiiila  of  nervifit   Inlda  to  llio  roaiiin  lor 
niMaii|'<i'li«  I'l  hii  Tj-^itiU.  iind  mniU  a*  lintcrilwil  nb-wa,  oTf«f>t 
that  thn  trnii.v  win^  mil  Iw  joiiilwi  on  tho   iniiti  by  luvuiiiig  llirnugb 
thf  teiitie  of  tlio  muii.  a.if\  la|ii>iiii;  tlifee  t.in)<'*  rniiinl  iliekirand,  Itte 
wliolc^  to  bi^  then  liruily  i-uildi-rnl  uiid  in^iiUleil  at  bt>fu(v  dcHci Ibixt. 

(2b)  In  ilir  HDrtiLV-hujcUB  cnn;  tu  In:  laki'u  tlint  tli'O  juiiit   U  an  uvaT 

wi  I'OMiiblp  ill  ti'i.'  miiMIe  •'(  tbt.'  4|'iuv,  «>   ^*   lu  allow  tin-  K^iilv  briiij; 

Mftly  iiiovfij   u'lii'b   dmwu   1lerilHli(^&lly   lA«■kvL'a^l•   nn.l   lurwant*   Iti 

'tiveat  adiieaioii.     Tliu '^oi'viM-luadH  In  havo  >iullR'jvtjt  vinr^k  in  tlic 

ta  allow  of  this  bemit  uiuvol  u  tlliuut  Mralri  Ui  ilic  tiuiria. 

(27)  JlaiUf  CViiiieiViunJ.— HoiiM!  toiiiiri^llftifi  tii  I*  iijovjled  from 
BiKh  Krrriro-lmx  lo  irithin  lliu  lioiindary-u'ii,ll  d  th(i  |iiii)ni.itn.  niiil 
*ucIj  L-ouuecliouB  to  coiuial  citlicr  of  a  two  way  CallcuiUr-ViVUIxir 
cnx",  or  of  ft  cant- iron  J>if»  tuirryiiiK  two  cublo',  i-iuii  of  t!ii'»i;i;  rei|nirBd 
lo  mipjily  tli«  onrrent  to  l)«  agrevl  on  with  tht^  mikininera.  A.  ptictr  to 
be  iisiil  (or  all  itudi  runimi-lioDtiu  ()i(>wu  in  tho  fwltudulo.  Thtu 
to  infliiili'  brrnkiiiK  through  and  msViug  Rond  the  lioiiiw  or  ami 
walli. 

(28)  During  tbo  ciccution  of  lliu  work  thn  CintUoa  Cumi'au)  to 
havH  fri-o  a«o«tm  for  Jiuri-OM  of  «ii(Nii'VMiou  lo  all  ^artt  of  thu  work, 
aiid    tlivir  TO|M1<*».'nlativo    li>   liAvv   tbt<   li^lit  t<)  rrjtici   niiy  Iftlioiir  alxl 

Biati^iiitl  which  h*  raiuiiWi  in  the  inttroiit  oi  the  work  Mhonld  not  bu 
tjred.  aul  ii|>oii  rei^Wiiig  wtitttui  iiotiuo  tu  lliui  virwt  Irum  biw 
^'tipmBlitativeaof  ttio  »intracliui;i:oiii|>auy  will  coiwi  to  utc  Llic 

(SB)  RvuTT  wiianiti.-  lcn|;t)i  of  cabin  aliall  b«  lulled  fiii  it:i  iniuluLion 
rcninUniM  •ftei'  UBving  br>cn  drAW-n  in  (o  tli'?  cia«itii;  and  ]>i>>--Dii  i'k  »'/■■ 
before  bein^  jointed  to  the  next  lan^li.  The  rexiitt  of  eocli  aiicli  teat 
inuat  give  iiifinitv  with  uWhiiiUUtiiii  brid)(v,  I'nKt  Ufliiir  mlirrn,  both 
bnlwtcn  the  (»n<IuL'tar>  aiul  Iiistwncn  nu'li  iiinitiirtur  mid  rarlh  ;  the 
ourtont  nietl  to  bavR  an  E.  HI.  P.  Dot  caci;udiii>;  lOOrnlt.i. 

(30)  Tticnoxl  teal  willbe  of  tho  same  Icn^tlia  when  Joiiitvil  lir>(othor 
tVoQi  end  to  end  freni  a  st«lion  to  a  rcoding-boi.  I'roni  thia  Uat  the 
MTiin  rMult  will  bo  tvi^ntrod. 

(31)  Similar  rMtglnn-w  nwnlts  will  1«  tiM|Utr»d  (row  llie  dis- 
Iritnillug  niaiiif  bofore  tlio  bouse  sorvjci?  branehea  are  joiiml  in  a* 
frum  Ihc  cliuf^g  uid  feeding  iiiaini.  0.  B.  WKUDf.ri. 


NEW  COMPANIES  REGISTERED. 


I 


Jobn  WIM  aad  Company,  Uiiilt«d. — K«i)asUroil  by  HoogHir  and 
Son.  69,  Ludgaie-hill,  K  C,  with  h  c«|>it4il  of  £10.000  in  £6  aharoa. 
Objeel :  to  cairy  on  tho  buHiiem  of  iiiix'ttauiLial  and  electrical  rngi- 
tieem,  ateam,  gut,  and  air  osKlue  tiuktn,  [run  and  brftw  foiuidon,  etc. 
It(<(p«ter*d  witoout  artielee  ol  exiaeiAtioii,  and  wiUMH|iioiilly  thn  roKii- 
lattone  of  table  A  in  the  first  Robednin  of  the  Cjiin|>Anins  Art,  lm2, 

CITY    NOTES. 


Bimilllwn    SobmArln*  TvlssntpL    Compftiiy.^Tho  reociiila  ut 

thin  Coiii]'ai>y  fiir  tliv  ivwk  eti<\''-\  S.>[.i.Diiliit  27  niiitmnlixl  tii  £13,867 

West  IndlA  aadPftitutiA  Tslecrapli  Compeuiy.  —  I'll;  n<bCi|>Di 
of  thin  C(ini[>iiii)'  for  tlii;  liairiiiuntli  endiiix  ^ptcnilier  30  wore 
*a.206,  tt*ptiiia  £2,060. 

Sabmarlaa  Cablu  Tnut.— The  c^uikiii.  dim  lu  April  last,  of  iLv 
Subiuatitie  C%t>WTrii>ii.  will  be  [laid  iu  full  by  Meuni.  tilyu,  MilK 
aud  Co.  oil  till.'  15ib  iiiii. 

Tolftldiono  CMBpaii7  of  Aiaatrift,  Umltvd  — Tilt*  (Viiiipajty  Iiat 
deolarod  the  dmiiI  half-yuLrly  diirideiid  to  tbu  30cl)  ireit.  on  tbn 
|iMlteance  aUarDH  al  tlii:  raio  oi  6  jht  reut~  t>er  aimiini,  payable,  loic 
inomno-tai,  early  in  OcLotii'c. 

W««t*»  ABd  SrMllUa  Tolosraptt  Conpuiy,  Ltmltod,  -T1i« 

reealpU  for  tho  week  ended  Sfj.t-.-mbM  27,  ultot  di>iui;liiiK  ili-^  lifll  ..f 
the  f[PDiia  renel|its  payaMe  :»  the  London  rUtinii  KiiiTiiian  'i\l>N;,Aji1i 
CompBD]',  Litniteu,  wort  £1,633. 


PROVISIONAL  PATENTS.  1889. 

SKiTIUIitKn  23. 

14963.  Tho  ftpplle*tlon  at  tlte  electric  bell  to  the  "  kneeken"  of 
tiiUl  daor«  or  hetola.  bospitala.  pu1>Uo  InatltattoiM  uid 
ttioao  or  medical  iumI  cl«rtoAl  seatlcmen  by  m  spoolikl 
prooc«a  M.  J.  Keiniy  (imi  lit^orjto  Hany,  ItHdgo  lIotUM, 
\Ve.»l-»tiCL't,  Tanoiv.  Co.  W'al'rroTil. 

14971.  lDipr«T«m«ats  tn  Mcondniy  batterlas.  Paul  Joe^ 
Uoil'jIiitiL'  Dujardiu,  323.  Ili>;h  llolbuni,  Ijouilnn. 

14991.  As  eloctndty  iii«t»r  fbr  ftliematlnx  ciUTcnla.  Otter 
Titus  filnthr.  28,  !5ouchaiBplon*buildiiiKi>.  liouduu. 

SlUTIOIIIRB  24. 

16026.  B«gnUtlng  mootiAalain  for  vte  Uupft.    William  Brooka 

.•Ins'eri,  24,  filyfrli/irosil,  |,ivin'i''r-)iill,  Loniluii. 
15044.    TDc  nutonalte   ringing  at  a  bell  or  fong  at  aajr  etiiffls 
BAMllo  telarrapb  MaUoil,  wbOD  tbat  paTtlantiu-  ecationa 
code   U  Kimn.      .'ohn    Hv&ry  Smith,    Woudlind    MUtiaii, 

lli'oii|;hton'ii:'Piii'ii>'».v 
ISOtfi,  ImproTomenta  tn  oleotrte  «wlt«lioa  UMl  aMtmty  rvece  tor 

anppty  atntlon  dlstrlbntlDic  bourda.     CltiLrlMi  M.iik  Donnan 

and  HcgiiiaM  AitUiLr  Sunlit  lA.  lliawiiaiu-iilrtxit,  Manuhcatcr. 
{Complete  epoclflcalioTi. ) 

,SKrTRWR7Il25. 

151A8.  An  Improved  crftpael  r«r  enbrnarlna  oHbloa.  William 
(irarKT  •'itnfloni,  53,  tihanocry-lanc.  Ijtmiluu. 

J^EITKNDKIt  26. 

l&lSi&.  ImprovoiDCnta  In  the  mode  otatoring:  nnd  renewInK  tb« 
■•eondtu-y  battoMea  or  oiootrlo  tnun  ears.  .\irii.--l  iJiukin> 
aon,  77.  Colmure.row,  Hiniungbim. 

Sr.n'KuiiitJt  27. 

15230.  laproromaata  la  alootrlo  bnttorloa.  ."iir  William  Vavaeov, 

33.    UllMK'OVy   loiA'",     Lf.Xldliri, 

I5i23&.  Improromonts  In  dyiuuno-olootrio  miaohlavrir.     Fndeiilc 

Villu'ltii  Aiiil"r..iii,  14,  U'.-..lilawii  rojiil,  CitfonI,  Loti.lan. 
lb2V>.  BC«thod    or    moeana    of    roKolatlog  motOi^dy&AMoa  of 

90attniWua    ourront   tranefomierv        Wilbi'Iin    Ltlunoyor, 

433,  StTHiiil,  I^ntiHl'iii. 
16316.  XatprevenMnte    La  oleotrlo«l  vwitolM*.     t'liarlus    Heary 

tJatliciirt,  8,  l^iinlity'Ciiurt,  Londoii. 

SklTK^Mll'lt    28, 

15272.  Improwd  apporniiia  ror  adapting  t«leplian«  Une  wlrea 

for  oso  In  ayaottronlslns  oiookn.  .^Ifiml  OroiKr-  IbincU,  62 

•Si.  Viiii.*<iit-.M«i_'i-i,  i.il.ity>j\i. 
16293,  VlewUiK    distant    objocta  by   moait*  «(  eleotrtfl*!  vt- 

paraliu  anil  canduoUng  wtrva.     Aitbnr  Kionch  fjk  t'oorva  ' 

Biul   Akii<''i-''I     ^i^oi');i:,   Cot>w->ld   Huum-,   l£«ilawoo<,l,  Uo>lhiU, 

.'^uiii'y. 
15303    Improvemonta  In   oloctrLe  ball*.     Walkur    Uaeel<7,    VI, 

New  0»fi"rd-«I  rinl,  Liiiniun, 

16308.  ImprovfliBoata    La  driving  dynamo-clootrlo   macblnaa. 

John  AK'iaudcr  Mc^lulk'ii,  24,    duiilliBiiiii<oit-l>uildinfi^,    lan- 
dau. 
15311.  Inprsvomenta  ralatlng  to  talophonio  apparatus.  E'lyanl 

.loltc,  45,  Soul  bum  jiloii  iiiiililiiijfi,  i.^i[iiiiiii. 

SPEC Lt'ICAT IONS  PUBLISHKD 


Sd. 


IWtii. 

Klaotlteal  looka.    Tliniiiiiiini  {I.i'iiiutioiO.     8d. 

Trananilttlng  tolograpb.  Ao..  signals.     Umwu. 

fteooadu-y  tuitterloe.     Ij^vmili.ril  f  Uuuciui).     8d, 

Seoondory  battorlos.     lioii.-»i.-au,     80. 

Eloatrlc  railway  elBoals.     .Sii^iiians.     8d, 

ToloKrapb.  ftc..  poets      May.     M. 
1839. 
11927.  Coveriag  cloocrloal  ooudaoton.     Htl  (Athertoii>.     8J. 
12402.  GalvMilc  battory  solntloiL     Kookogey.    4d, 


12609. 
15206. 
16435, 
15877. 
16921. 
1871B. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


Dlvtdetul 

Xsme 

Pdd. 
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WcitMa- 
•Ur 

12  Fob 

12  Feb 

M  Nov 

2/0 

IQ/0 

is/o 

0/0 

Anglo- Ante  riotu  llriuli  B.U 

Con  'Trh'i-  lonn  lit  Main    ... 
In<liji  Kiiblwr.  fi.  1'.  A  Tol. 

1 
ID 
*i 

5 

■l» 

lOO 

s 

■■.SI. 

■■■■I* 

I2JnIy   

ZJuty 

Uetta|>tu  Elecliic  Supply 
London  Elvcrriu  Si)|>]dy  ... 

Swau  United , 

Telegraph  OonatmetioQ  ... 

—  6%,  18«9     

1 
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H 
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NOTES. 

Nottlnerhom. — The  Town  Coiuidl  of  NottJnghnci  hnve 
•Iftciiletl  til  ai]]j|y  for  a  [froviHionaloixior. 

FarebftixL  —A  eom|«riy  hat  bouii  former],  witb  a  ca|>itAl 
of  £i>,000  ill  £1  shnj-iw,  to  Mipply  dMtric  li|^bt  iii  tho 
clititrict  of  Farebam,  HanU. 

Bradford.  -Tbe  committee  of  the  BrnttfurH  station  nre 
in  communication  witb  the  raalt&rs  of  accutniilatora,  and 
possibly  thcwj  will  be  avaiiiiblo  by  C'hristmM. 

Eleotrio  Apporatas.-  The  stock  in-trade,  fixtures, 
mill  goodwill  of  the  ICii:ctrii:al  Ap[karjtus  ('otniiany  now  in 
liqti illation  in  oflei'ecl  for  tender  by  the  lii^nidutor,  »b 
4,  Cbftriog-ontsa. 

Art  Fittings.— Tbd  Glolie  Eloctricat  und  EiigiiiMring 
Company  hnvinjt  taken  up  tbe  eiilo  of  artistic  eloctrieal 
fititings,  tbo  name  will  bo  i-t):iri(;ed  lo  tbe  (rlol>«  Kleclrical 
iiiid  Art  KittingB  Coniiuny, 

Jnnior  Euffineara.  — Prof.  Perry,  P. R 8. ,  will  1m 
preindfinl  n(  the  .Innior  Kngineering  Society  for  tha 
enduing  year.  His  innngiirnl  addrofui  will  be  on  "Me- 
rhanitiil  Kiigiiiecring  in  Eloctricat  Industries." 

O.S.A.  Dinaer.— Tho  Old  Studonle'  dinner  ut  thu 
Manchc<iter  Hotel  ( noAr  Aldorsj^tc-ttreet  Station)  is  tixod 
for  7  p.m.  on  Saturday.  Memlieri;  md  tbeir  friends  »ra 
inviU;*!.     A  few  ticVot)!i  (Is.)  am  Uti  luJ  at  this  oflica. 

Book  Received, — Vie  biLvo  reoeivcd  a  copy  of  "  Tho 
L'lW  Hclatin^  to  Electric  Lighting,"  by  G.  Sjjoncer  Bower, 
MA.  (nf  tho  Inner  Tenijilo),  mid  WalUsr  Webb  {st-lidtor 

of  the  Kuprenie  {tourl),   puhlishoil    by    Mes:{rs.   SanipRon 

Low  and  Ca 

Baraaley.— At  tho  meelinK  of  tho  Bvnsley  Town 
f'oiiiiril  th«  recent  jmblic  meeting  wm  referi'e<l  to,  and  it 
was  moved  aiul  ejimed  lh»t  tha  Council  rdceii'O  tho  reHulu- 
tion  of  the  public  meeling  undgivo  iUeaxUaxtcoiiitideratioii 
u>  the  r|n<!at.ion  of  clectrii:  light. 

Electric  Light  Strike.-  A  L'untml  Nawa  teleK^fn 
i|;»tc<l  New  York,  Oct.  8th,  saya  that  '100  employ';* 
ill  tho  Fldison  Klectnc  Light  Fiictory,  at  Hiurison,  New 
Jersey,  have  struck  work  in  consctiiience  of  their  wagea 
having  l>een  rcdurod  by  -0  |)cr  cent. 

Miners  at  Birmingham.— An  excursion  of  the 
North  StJifrord«hirc  Institute  of  Mining  und  Mechanical 
f'^gineers  wait  undertaken  I.iRt  week  to  the  Electrical 
Exhibition  at  Birminghxtn.  The  artificial  coal  mine  and 
the  telpher  line  rceeivcd  a  good  deal  of  attention. 

Eloctrical  Patents.— A  Itolgian  ayndicato,  roprcBonted 
hy  M  1.i'<>ii  Sniii/oc,  of  BriiHSola,  has  bought  of  Hesar*. 
f^ee,  l>o.<i.>i  :iiid  ('a,  of  London  and  Parity  for  the  sum  of 
:l,000,000f.  (ho  paUints  of  a  new  electrical  apfurutus,  kiiiI 
In  )>e  of  great  inipoi-tunco  to  the  conimerctal  public. 

Technics.  -The  fant  that  ihere  arc  now  thirteen 
lintish  studrnlA  nt  tbe  Berlin  Technical  High  School  in 
Lraining  .I'i  engineers  and  cbemistc,  ought  to  stir  our 
technical  advisop*  both  to  greater  exertions  and  to  a  more 
nxlQU<l<xI  imhlicution  of  their  chiinis  and  jtouibilitieB. 

The  Weemfl  System.  -  At  the  l^!)'2  exhibition,  Mr. 
It.  G.  Wui-tus  h.u  applied  for  the  exclusive  right  i^  building 
All  electric  lAad  xll  round  the  Niiw  Vork  World's  K^ir  In 
l/^D?.  He  ]iroinise«a  spuorl  of  five  mile^a  minnte,  and  wjs 
t  hat  the  |<assenj;or»  will  travel  "  safely  aixl  in  great  luxury." 


Bakery  Idgbting.— A  fine  exam]ilo  of  oloctric  light 
iu&ullaiion  ill  a  bakery  is  that  ut  Me»»r».  t).  K  Stevenson 
and  Oo.,  whuso  well-known  works  at  Battersea  have  200 
incandescent  lamps,  A  Ph<pnix  dynamo  i«  used,  the  whole 
of  tho  work  being  canied  out  by  Messrs.  Pateraon  and 
t'ooper. 

Paris  Awards.  -The  annuiincoment  must  be  ndded  to 
tbt;  list  of  ii\vu.rdi  at  the  Paris  Exhibition  given  last  week, 
that  a  gold  modal  has  ):)een  awaivlod  to  the  Ooinpaf(nio 
G^n^rale  des  Lauipos  I iie^ndoitcentes  of  Paris  for  their 
exhibit  of  "  Eiliiinn-Swan  "  lamps.  Tho  Tbomaon-Houston 
ComjMny  have  recotvoil  the  GnintI  I'ris. 

Ocnuiui  Bloetrio  Tramways.  -A  Buggestire  note 
come*  from  Berlin.  The  Grand  Tramway  Company,  of 
Berlin,  baa  commisHioned  two  of  itK  chief  ongiiieei'v  to  f^ 
to  Now  Vork  and  itudy  the  electric  street  railways  of  the 
States,  makini;  a  fall  rejiort  upon  the  application  of  electric 
traction  with  a  view  of  its  sjiocdy  introduction  into  the 
German  capitnl. 

Electric  Sbaxes. — Tho  electric  whares  we  noted  last 
week  as  having  risen  very  rapidly  are,  it  must  be  noted,  the  ■ 
original  "  Swan  "  shares,  and  not  £dison-Swan.  Tbe  btter 
iihnrea  are  only  £A  paid  ami  are  not  quoted  on  the  Stock 
Exchange.  It  is  necessary  to  lio  ekxir  about  ihie,  as  evon 
shareholders  theraselvus  sometimes  do  not  seem  to  be  iptite 
sure  which  sh.u'es  are  alluded  to. 

Comparative  Estimates  for   Tramwasrs.- The 

Julien  Kloctric  Traction  Com|>flny  have  itisiiod  a  noat  Htllo 
pamphlet  givini;  a  number  of  dotatled  eatiniateiii  oh  to  tbe 
eo«t  of  running  street  railways  by  horse,  cable,  conduit 
system,  nr  storage  battery.  Tho  figures  in  the  last  caae  arc 
based  on  the  work  done  on  the  Madiaori-aivonuo  rosd  by 
the  Jnlicn  cai-*  now  running  there. 

Wire  Wove  RooAng.  — In  case  of  new  buililtugs  for 
eleclrioil  iiiidL-rl'aliiiigq  it  iiii{jht  lie  well  to  take  uotice  of 
the  new  unbreakable  substitute  for  glass,  wire  wove  roofing. 
It  consiets  of  a  web  of  fine  iivn  wire  covered  on  both  sides 
with  a  thick  traruhicent  varnish  made  from  linReed  oil.  It 
in  waterproof,  unalTectod  by  steani,  heat,  nr  cold,  and  is 
capahle  of  Itcinti  Iwiit  to  any  angle. 

Sals  of  Plant.  — II  will  Ira  3««ii  hy  the  a^lvet-tisement 
tluit  a  sale  by  auction  will  bo  held  by  Mours.  Wheatley 
Kirk,  Price,  and  Goulty  of  tlio  works  aixl  efToctsof  the  firm 
of  Appleijy  f!ro».  The  sale  wilt  last  three  days,  am!  will 
iMcttide  a  lat^  quantity  of  engineering  ttxtls  and  appliancai, 
and  c-s[iccially  a  number  of  various  types  of  Bteam-cnuios, 
of  whii'h  the  firm  were  maruif.ictiirors. 

Portsmoath.— The  town  of  Poi-tsmoiitli  is  to  have  tlie 
electric  light.  An  electricity  supply  company  has  already 
nppliei.1  for  [nweni,  and  the  contract  for  the  erection  of  a 
central  station  has  boon  given  to  the  £l«u»c-to-IIouso  Com- 
pany, and  will  be  similar  to  that  ut  We^t  Brampton.  A 
large  number  of  hotel  keepers  and  tradeB|.eopte  in  Porta- 
mouth  are  giving  the  scheme  thoir  8U))|iort. 

Electric  Sewing  Machln«s.~The  Electric  Light 
(Company  of  Berlin  are  introdncing  sowing  machines  ilriven 
by  small  electric  mutora  supplied  from  thuir  central  >t.itij,i. 
The  price  for  a  strong  tailoring  machine  is  not  over  3tl.  p:i- 
hour,  and  quite  a  number  are  being  empUyed.  Meaa- 
while,  we  know  of  no  single  ca4e  of  thi*  kind  in  Engbnd 
driven  from  the  current  from  a  central  station. 

Eleotrio  Workmen's  Trade  Union.  -What  nuiy  W 
an  imitortant  niatt(.-i-iii  the  clcctiical  |irufu^ion,  wan docinloil 


oil  Satitrda.y  last,  at  The  Ptul'8  Head,  Paul-slroet,  Fintsljuryr 
where  a  meeting  of  electric  engineui's  and  litieamcn,  of  wliom 
it  is  QStiiiutted  there  are  about  3,000  in  Tjoadon,  ni«t  to 
irau^iirftte  a  tnulo  union  in  [.ondon.  A  letter  advocftting 
that  course  was  roa^  from  tho  Manchester  Union. 

DoTonshire  ClDb. — We  understAnd  that  an  ontiroly 
new  departure  in  lighting  is  being  made  at  this  club,  the  ob 
ject  being  to  obtain  tho  efTcct  due  to  Ught  in  ebado  no^r  too 
often  ovariookei.  Tho  contraat  for  the  work  has  been 
given  to  MeMrs.  Drake  and  Gnrham,  who  .iro  acting  under 
tho  Bii|)crintonclcnco  of  Mr.  Faulkner  Armitago,  of  Altrinc- 
hini,  ivhoHC  urtintic  wrought-iroii  fittinge  ura  bocoming  well 
known. 

The  "Daily  NewB"  Artiolea.— In  Article  No.  V. 
(Oct.  7)  of  tho  Bcirifa  on  dwctric  lighting  of  London  ap{)oar- 
ios  in  tho  Daily  Nrm,  Mr.  Crompton**  work  at  Kensington 
luid  Knightabridgo  comes  in  (or  its  share  of  notice,  The 
beauties  of  fiUvayH  having  a  etorago  of  electric  energy  to 
ftraw  ii[X)n  are  alluded  to,  and  tho  amalg-tniation  of  all  the 
West-end  low-tension  syBtoma  in  one  company  is  hinted  at 
us  not  unlikely. 

Show  Your  Motors.— In  roforoiice  to  our  roc&nt  not« 
npon  exhibiting  motors  in  shop  windowst.  we  learn  that 
Meaarfl.  Itashley,  Phipps,nnd  Dawson,  in  thcb'  new  premisea 
in  Bemers-etroot,  W.,  are  adopting  a  plan  of  this  Icind. 
Thoy  have  armngod  the  Immiich  motor  which  clnvoe  their 
machinery  in  a  prominent  position,  so  that  the  work  it  iit 
doing,  the  ease  of  fixing,  and  ita  compactness  can  be 
recognieod  by  all  pikisere  or  callers. 

"  Elootric  Light.'*— Wo  begin  to  see  about  the  larger 
streets  of  London  those  neat  little  platoa  let  into  the  pave- 
ment at  intorvals,  labelled  in  letter^)  of  iron  »ith  tho  magic 
words  "Electric  Light."  When  people  pssing  continually 
eoe  those  e^Hdoncea  of  distribution  day  after  day  under  their 
T«I7  noflce,  it  will  not  take  them  long  to  recognise  the  fact 
that  the  eleetnc  light  is  now  very  clo-ic  to  their  bouses, 
and  we  welcome  these  standing  advertisementA  witb  Batia- 
faction. 

Westingrhonso.— The  Westinghouso  Conijiony  have 
rutuuvcd  tium  their  otticea  i»  Greaham-buildings,  and  have 
taken  unto  themselves  offices  at  4,  Yi«toria-mansionB,  Vic- 
toria-street. English  engineers  are  interested  to  see  what 
will  be  the  outcome  of  the  inva-tion,  as  the  field  is  a  good 
deal  altered  since  tho  first  Amnrican  machiuer)'  came  to 
England,  when  Kugb«h  machines  and  syetenis  wore  not  so 
complete,  nor  tho  field  so  well  gone  over.  Now,  however, 
we  shall  see  what  they  can  do. 

New  Tork  Trnmoars, — If  events  maybe  relied  upon, 
the  most  not«rf  street  in  America — Broadway,  Now  York — 
will  soon  have  its  complement  of  electric  oars.  Overhead 
wires  will  be  out  of  the  field  here,  and  axperimentR  are  non- 
going  on  with  an  accumulator  car  of  tho  Electric  Car  Com- 
liany  of  America.  This  is  running  among  the  hor^e  cars. 
The  line  is  a  very  difficult  one  to  work  well,  owing  not  only 
to  the  crowd  of  passengers,  but  to  the  immense  amount  of 
carting  of  goods  that  goes  on  continually  in  this  gieab 
thoroughfare, 

Anglo-Amerioan  Brash . — The  obsequies  of  the 
valiant  old  Father  Brush  were  carried  out  yesterday 
kftemoon,  when  the  list  of  shat'ohotders  who 
Wome  contributors  to  the  new  Brush  Electrical 
Engineering  Company  was  settled.  The  chairman,  Mr. 
K.  Oarcko,  reported  business  exceedingly  busy,  both  for 
onkn    and   on  account,  at  the  oxUiiiKiuii  of  the  Falcon 


Works  at  Loughborough.  Kach  £1^  shareholder  would 
receive  one  [>ro(crcncc  share  of  £2  and  one  ordinary  Atao 
of  <£.'!  in  tho  now  compuny.  No  objections  being  raised 
tho  meeting  dissolved,  no  resolution  being  submitted. 

City  Llghtiiig. — The  ijnestion  of  considering  the  ten- 
ders for  electric  lighting  in  the  City  again  came  before  the 
fortnightly  meeting  of  the  CommiesJoners  of  Severa  on 
Tuesday,  when  it  Wiis  again  i»intod  out  by  Mr.  Sly  and 
Mr.  .1.  t".  Hell  that  members  were  still  without  a  oopy  of 
the  committee's  re|Kirt,  and  therefore  were  asked  to  deal 
with  a  moftt  impoi-tant  matter  while  thoy  were  entirely  in 
the  dark.  The  chairman  said  the  report  was  now  in  coutM 
of  being  printed,  and  would  be  in  the  hands  of  membera 
in  a  day  or  two.  tender  these  circumstances  It  was  agrood 
that  a  special  meeting  of  the  court  be  called  for  next 
Tuesday  to  Hiially  deal  with  the  que-itinn. 

Etootiioal  AooesaorioB. — A  company  under  the  name 
of  the  Ekclrical  Accessories  Company  has  been  formed  to 
take  over,  as  a  going  concern,  the  manufacturing  business 
of  Meears.  S.  Atkins,  Hockley,  Binuingham.  Mr.  Atkiiis 
is  the  inventor  of  a  number  of  ingenious  noveltiee,  which 
he  hfis  boon  manufacturing  by  tbe  hundred  gross,  at  pricoa 
which  when  compared  with  the  pi'esent  cost  of  electrical 
a|»[)ariitii8  appear  extraordinary.  It  is  with  a  rmv  to 
utilising  the  talent  and  oxporionce  of  Mr.  Atkins  in  develop- 
ing the  dctailR  of  electric  lighting  such  at  switches  and 
fusee,  that  thi«  bii8iitos.s  has  been  acquired.  Tho  of&cea 
of  the  compu-ny  are  situated  at  66,  Victoria-street,  which  is 
becoming  (piito  a  nest  of  olectricul  onguioers. 

Electric    Supplies- — AVhat    a  eentre    of    eleotrical 

activity  the  Mansion  Houeo  Station  oorner  Is  becoming. 
Not  oidy  is  a  new  store  of  tiew  and  secondhand  electrical 
plant  getting  ready  just  near,  as  alluded  to  elsewhere,  bat 
Messrs.  Woodhouse  and  Kawaon  have  taken  large  proomos 
in  tbe  sitmo  central  pOHitio<n,  right  opposite  those  of  tbe 
Gcnoi'ftI  Kloctric  Company,  who  have  long  been  removed 
u)  this  position  and  have  a  Arte  show.  Messrs.  BuUer, 
.Inbson,  anrl  Co.  are  just  round  the  comer  aim,  and  tbe 
Telegraph  Construction  Company,  of  Helsby,  have  been  in 
the  same  neighbourhood.  Curiously  enough,  it  seems  that 
the  Uttdr  firm  are  going  to  11,  Queen  Victoria-atroel,  as 
Woodhouse  and  Kawsoti  came  awity  from  this  address. 

Electric  MeasnremeDt  of  Heat. — The  admirable 
Cantor  lectures  by  Mr.  C.  Vcmon  Hoys,  F.ltS.,  ujion  his 
olcctric  micro-rodiomotor  arc  ui)|»caring  in  tho  curront 
numbers  el  the  Jmimai  of  the  Society  of  Arts.  It  will  bo 
remembered  thiit  thi«  iiistrumoiit  is  h/vi^  upon  the  varia- 
tion in  a  smalt  theiinopile  couple  carrying  a  reflectin]; 
mirror,  and  bung  en  a  delicate  and  practically  invisible  spun 
ijuarti:  thread,  in  an  intense  magnetic  field,  tbe  ecnritive- 
ncAS  of  tho  instnimont  lieing  such  that  it  is  equal  to  clearly 
indicating  tho  heat  frnm  a  single  candle  at  tbe  distance  tA 
one  mile.  Mr.  Boys  gives  an  account  of  previous  iostrn- 
mentfi  for  tho  measuromeut  of  radiant  heat,  a  eubjeet 
which  be  treats  exhaustively  in  these  lectiu^  and  alw 
gives  directions  for  mounting  the  quarts  threads. 

A  New  Fame  Arrester.— Messrs.  Drake  and  Oorham 
have  recently  patented  a  new  mochnd  of  preventing 
fumes  from  batteries  wliicli  are  at  times  found  to  be  troul 
some.  The  most  usually  adopted  methods  is  to  place  glass 
slabs  over  the  top  of  the  cells.  This,  however,  only 
[KUtially  stops  tbe  smell,  and  tho  glass  requires  conatAltt 
cleaning.  The  use  of  a  solid  sheet  of  [laraffin  poured  on 
the  liquid  renders  it  impossible  to  get  at  the  plat<u,  in  c«M 
a  jHirticle  of  uxido  requiriu  tn  lie  removed.     This  difficulty 
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IB  overcoras  hy  the  nevr  nrrtngoment.  vbich  consiets  of  a 
tpectuUy  prepared  light  substance,  Hoatinfr  on  the  top  of 
iha  acid  to  the  depth  of  about  ^irt  It  it  ahsolateiy 
innocuous  to  the  plates,  and  can  be  pushed  on  one  aide 
without  trouble. 

Italian  Bnaln«as. — A  correspondent  of  the  Finatuiai 
A^f^trasend]  ail  extract  from  an  ItatianGnRticiatnewajiaper,  the 
Satf.  which  tolls  of  «  piece  of  what  thoy  term  futuuua  imbe- 
cility on  the  purt  of  &  London  Hrm  of  electrical  engineers. 
This  firm  wrote  to  its  Itati&n  cuatomors  announcing  that, 
in  consequence  of  the  bunking  criaiB,  they  would  not  execute 
any  Ttxiian  offers  ^ve  for  prompt  ca«h.  Sulmtautifll  Italian 
houHcs  niitumlty  renented  this,  and  several  of  them  at  once 
remitted  the  btklancos  Hue  by  them,  and  announced  that  in 
future  thoy  would  have  no  dealings  with  the  said  London 
firm,  The  Italian  pfipor  adds  that  the  prodnctiona  of  that 
Eiiijlish  firm  are  not  iiidiBi>en»kbIo,  and  hints  that  biistnoss 
will  in  future  be  done  with  people  who  can  tnist  Italian 
merchunts  to  meet  their  obligations  in  spite  of  a  Gnancial 
Cri«ii*, 

Woroester  Applies  for  an  Order.^At  the  meeting 
of  the  ^Vo^ceHtcr  City  Council  hold  last  wook,  the  Mayor 
pointed  out  that  the  Watch  Committee  ut  itn  last  meetiji)^ 
co'iaiilered  the  question  of  recommending  the  Council  to 
apjily  to  the  Board  of  Trade  for  a  provisional  order  auiho- 
riHiiig  the  supply  of  electricity  in  Worcester,  but  p.-iS8od  no 
roultitton  on  the  subject  He  now  moved  that  the  Council 
apply  for  a  proviaiotuil  order.  If  they  obtained  the  order 
thoy  were  not  themselves  bound  to  use  the  powers  it  eon- 
ferred,  but  could  make  terms  with  one  of  the  numerous 
companies  which  existed,  whereas  if  they  allowed  some 
other  body  to  obtain  those  jiowors  over  their  bead  they 
might  (itid  themselves  in  an  awkward  position.  Alderman 
Willta  aoi:onde(!,  and  after  noma  conversation  the  motion  was 
oarrie<l. 

City  and  Gullda  of  London  Central  lostitntloa. 

At  the  termination  of  last  ges-tion,  the  John  Samuel 
Scholarship  was  gained  by  A.  K.  V'oitng,  and  the  Siemens 
medal  for  the  student  of  greatest  merit  in  the  department 
o(  electrical  enj^ineering  by  C.  O.  Liimb.  At  the  entrance 
examioation  for  the  new  session,  held  this  month,  the 
Clothworker«' Scholarship  of  £60  a  year,  tenabEe  for  two 
yeai's  and  renewable  (or  a  third  year,  entitling  the  successful 
candidate,  in  addition,  to  free  tuhication,  was  gained  by 
H.  C.  Hiiycraft ;  the  Mitchell  Suholarahip  of  £30  a  year 
for  two  years,  with  free  edu^Mitton,  by  F.  Fl.  Hummell; 
the  thrm^  Institute's  Suhularships,  of  sufTicicnt  value  to 
cover  the  student's  fees,  each  tenable  far  throe  years,  by 
E.  W.  Weekes,  H.  E.  J.  Taylor,  and  K.  0.  Ingold  ;  and  the 
Public  School  Scholarshipe,  entitling  the  euccoeaful  candi- 
dates to  free  education,  by  R.  L.  Jenks  and  C  Mills. 

Floor  Hill  Ughtlng'. — ^The  large  flour  mills  of  Messrs. 
Ridley  iind  SoiiH  at  Chelmsford  Lave  been  lighted  by 
Messrs.  Christy  and  Noriis,  Chelmsford.  A  00-ligbt 
Crompton  dynamo  is  used  with  a  8  h.p.  engine,  but  arrange- 
ceeats  are  made  ao  that  the  dynamo  can  either  be  run  from 
the  special  engine  or  the  mill  engine.  The  lamp*  are  Rtted  in 
Messrs.  Christy  and  Norris'a  special  hand  lanterns,  attached 
to  «  pliable  cord  soiuo  five  or  six  yirds  long.  The  lamps  are 
fitted  with  handles,  and  reflectorewhich  serve  the  double  pur- 
pose of  keeping  the  light  from  the  manipulator  and  conceu- 
fcrating  it  ui»on  the  dcsnud  object.  A  strung  wire  guard  pro- 
tects the  gluss,  no  that  thoy  cannot  well  bo  broken.  If  tiiey 
ftre  by  any  meani^,  the  air  at  once  extinguish^  the  light.  The 
asa  of  Bi(cb  puitable  liglitti,  without  heat  ot  dropping  fim, 


in  a  flour  mitt  roust  bo  ap^iarent  They  have  also  proved 
very  useful  instead  of  the  smoky  oil  lamps  In  cleaning  out 
the  boiler. 

Column  Printing:  Tel  eeraph.— dome  little  trouble 
is  likely  to  arise  over  Messrs.  Moore  and  AVright's  column 
printing  telegrajth,  which,  it  will  be  remombored,  prints 
news  in  any  quantity,  at  any  niinnbcr  of  offices,  in  sheet 
form  like  a  typen-riter.  Sir  William  Thomson,  a  few  • 
weeks  ago,  went  to  inspect  these  instrumontM,  and  took 
some  trouble  in  tsking  to  pieces  the  mechanism,  and 
paid  the  inventors  a  very  high  compliment  upon 
its  action.  Mr.  Fletcher  Moulton,  Q.C.,  we  have  heard, 
has  given  it  as  his  opinion  that  the  [latcnts  aro 
unassailabtc,  but  notwithstanding  this,  the  Exchange 
Telegraph  Company,  whoso  domains  will  be  greatly 
infringed  on  its  practical  introduction,  are  going  to  challenge 
the  rights.  Mr.  Moore  will  fight  it  out  in  the  courts  before 
exploiting  the  invention  practically,  and  thinks  they  will 
undoubtedly  win.  The  result,  if  this  ia  the  case,  upon  the 
Exchange  Company  cannot  but  be  d)Bastrou^  as  they  will 
have  a  most  serious  eontpotitor  if  the  new  printing  tele- 
graph carries  the  day. 

"  Eleetrioal  Plant."— Our  monthly  contemporary. 
Kttftntal  fiaut,  devoted  to  the  sale  and  exchange  of  elec- 
trical machinery,  haa  entered  into  a  new  sphere  of  activity. 
Tbe  propriotora,  Mei-si-s.  Wheatley  Kirk,  Price,  and  Goulty, 
the  well-known  auction eei-s,  have  taken  a  lar^^e  vrurehouso 
at  39,  Queen-Btreet,  near  the  Mansion  House  Station,  ap- 
proaching Southwark  Bridge,  which  will  henceforth  bo  the 
bead  ofltces  of  tbe  paper.  It  will  also  be  a  storehouse  of 
both  new  and  secondhand  electrical  goods  of  ail  kinds, 
where  purchasers  may  ins(>ec(,  hire,  or  purchase  what  thoy 
require.  It  is  a  targe  five-storey  building,  and  each  floor 
will  be  devoted  to  specialities.  The  basement  will  contain 
engines  and  accumulators,  and  also  tbeu*  own  gus-ougine  for 
supplying  light  to  the  place;  the  ground  floor,  dynamos, 
motore,  piilloye,  and  other  machinory  ;  the  Srst  floor,  glass 
and  arc  lamps ;  the  second  floor,  fittingn,  switches,  holders, 
inHtruments,  and  other  apparatus  ;  and  the  third  floor  will 
bo  pucking-room,  and  also  contain  Etoree  of  wire  cable, 
belting,  etc.  Being  right  in  the  centre  of  London  activity, 
the  enterprise  ought  to  prove  very  sucoesaful. 

Edlnborgh  Exhibition. — A  committee  has  been 
formed  for  the  purpose  of  interesting  the  citizens  of  London 
in  the  Edinburgh  Electrical  Exhibition,  and  tbe  Lord  Mayor- 
elect,  Sir  Hoary  Isaacs,  has  consented  to  act  as  president 
of  the  London  committee,  and  as  one  of  the  vice-presidents 
of  the  exhibition.  The  cooperation  of  the  Mayor  and 
the  Corporation  of  Glasgow  ia  also  being  sought.  The 
Electrical  Committee,  under  whose  managoraont  the 
electrical  branch  of  tbo  exhibition  will  come,  has  now  been 
constituted.  It  consiitta  of  the  following  gentlemen  ;  A.  R. 
Bennett,  general  manager,  Xatioiial  Telephone  Company  ; 
Principal  Qrant  Ogilvie,  Hcriot-Watt  College ;  Prof. 
G.  F.  Amwtreng,  Edinburgh  University ;  J.  Gibson, 
auperintcnding  engineer,  jwatal  telcgripha  ;  A  F.  Clement, 
telegraph  superintendent.  North  British  Railway  ;  Dr.  A. 
C.  Elliott,  Edinburgh  University ;  D.  A..  Stevenson, 
engineer  to  Commissioners  of  Northern  Lights;  Colonel 
Malcolm,  Koyal  Enginocrs  ;  J.  Monteith,  Carstaira  Uotue  ; 
G.  Auldjo  Jamieson  ;  and  Hugh  Auld  ;  the  three  hut  being 
gentlemen  locally  {dentiGcd  with  the  progress  of  electrical 
science. 

Spanish  WgtJtingr.— Tho  EloctTki.!^  &a.v^'i*^^**«''V»-'i 


19,900  ordinary  ftliarM  of  £5  am!  100  founders'  share*  ft 
luu  boon  formed  primniily  for  erecting  »  ceiit.iiil  station  in 
Mndrid  iin<lcr  »  coiice»sion  roccntly  ohbtitiod  l>y  Kcnor 
Don  Pcdm  y  r_iiiitero,  of  M'j^li'kl.  The  contract  baa 
been  given  to  McKJirs.  Hammoml  ami  Co.  for  a 
I>lant  ximilar  to  thai  at  West  Bromptoii,  for  :?.'>,000 
6  cp.  lamps  (aliout  1,500  h.p.),  purchase  of  the  site 
and  "  ]-i)nmii«nition  for  obtaining  the  concession "  for 
^80,000.  Tbfi  remaining  £]  O.SOO  will  be  in  hand  for  inain« 
uiul  for  maintonnticc.  The  fnuntloi'n'  shareR  iire  U>  he 
allotted  to  Mr.  flniniiiori<l  xs  fully  jutid  np  in  uunsidoratinn 
of  his  (lofmying  the  preliminai*)'  cx|>cns>M  And  rcj;isti'*tion. 
Half  thj  profits,  after  7  |icr  ocnu,  goo«  to  the  holder 
of  the  fouTiilen'  shares — on  the  whole  a  highly  Butis- 
tttctory  arraiigonioiit  for  Mr.  Uammond.  Wu  do  not 
find  any  estimate  of  the  cust  of  luyirig  mains  in  Madrid, 
and  ai  the  eoinpa.iiy  do  not  intend  to  coiifine  their  atten 
lion  Co  Madrid,  "  but,  aa  f:ivuurit1)lo  opputtunitioe  occur, 
contemplates  extending  lU  openttioiis  to  other  im[x>rtant 
towns  in  Spain  " — it  does  not  oxa<:Uy  apjicAr  that  £>]  IJ.^OO 
i«  ii  ju«t  projKirtion  for  this  large  am<iunt  of  proposed 
work. 

Phoenix  Works.— On  »  visil  to  Moesrs.  I'tit«r«on  ajul 
Cooper,  Ph«.>iiix  Works,  DaUton,  wo  fouiiil  them,  a«, 
indeed,  we  are  now  pteaaod  to  tind  all  electritial  enginaore, 
vory  biwy  with  work  of  all  kindK.  A  new  250-light  tom- 
]K>und  itytmnio  wa.s  just  going  oli'  to  Peter  HobitiiKJirs,  who 
is  conntantly  oxtending  bia  inataltation.  This  ia  for  inuiii- 
dosccnt  and  arc  lighting  in  jmralUl,  a  foatui'e  which  Messrs, 
Paterson  aiul  (^por  have  made  a  i>]H.>ciaI  one  with  their 
dynamns  and  knip«,  and  one  which,  in  such  casea  as  shop 
lighting,  scemn  to  Ixi  gruatly  approciatod  by  hitKinc»i  maiia- 
gora.  A  complete  plant  in  a  very  compLut  form  destined 
for  Rpecial  ti-aiii  lighting  of  some  magnate  in  the  Far  I'^t 
bas  jiut  IxKin  finished.  This  compriamt  :iii  engine,  lioiler, 
dynaiuo,  and  all  fittingis  and  is  intended  to  go  into  one 
aiiecial  van  for  lighting  the  train.  A  eiH^niil  dyn:iiiio  fur 
ship  lighting  looked  also  a  very  compact  and  serviceable 
plant,  with  a  «niall  vortical  ongino  and  u  ^OOlight dynamo, 
running  at  :iOO  rernlntion.-!.  !k.<iidax  thi.'<,  ihoy  have  a  net 
of  three  I'hn  nix  dynamos  in  hand  tor  the  Pcn.inh  l)ock.s, 
where  arc  and  incundosccnt  lamps  arc  Ituth  to  Iw  nsoil. 
The  order  for  this  has  been  jjl^iced  in  Ihc  buidii  uf  Mussnt. 
I*atar60n  and  Cooper  by  Messrs.  .T,  ft,  Saunders  and  fJo., 
of  Cardiff,  who  arc  the  vontntctoiH  for  the  dock  lighting. 
The  Ph'unix  arc  laniiw  are  also  to  ho  employed  here. 

Gas  or  Bl«otrio  Ughi.  The  half  ye.;u'ly  meeting  of 
the  Couinicrciiil  CJits  Conijtany  was  licld  last  l''n"day,  in 
which  the  growing  inlero.its  uf  cloclric  light  hiul  t'>  1>o 
touched  upon.  The  extension  of  gas  for  cooking  imqtose*. 
now  looked  forwaid  to  aK  ihu  nlUmati]  use  uf  gan,  was,  of 
course,  insisted  ni>oii,  but  Mr.  Ueo.  Livc^ey,  chairman  of 
the  Koulh  Mctro|iolitan  (las  Com|>aiiy,  aild,  prohaljly  very 
tndy,  that  if  gas  should  ever  be  aupuisedod  fur  lighting 
purposai,  and  bo  relegatetl  to  cooking  [jur|>oso)(,  tho  com- 
{Hinies  might  as  well  "shut  n|i  shop,"  for  thoy  were  not  at 
alt  likely  to  live  by  supplying  giut  for  couking  pnrposoK 
alone,  lie  comforted  hiimclf  nithtlmbbiutyuf  the  lighting 
by  gas  of  the  ttea-fiont  :it  Uiighton,  and  mnintained  that 
the  ]»rice  at  which  the  company  were  selling  gaa  wat  ijuilo 
sufficient  to  unsure  ihoir  continued  prosperity.  8ir  Itohert 
lUwIinson  oudoroed  the  icmuiks,  and  uliscrvc'l  that, 
atlbough  an  enormous  amount  uf  capiUil  waa  nun-  cmbarkud 
io  trying  the  electric  tight  on  a  grand  luale,  gts  ]»%)- 
/v-mtors  nee//  not  ticspair.  He  hoped  that  tlic  electric 
^'ffAi  «v«w    wotiJfl  not  alarm  any  holder  of  gas  slock  in 


the  Tjondon  vomjianfeK.  In  this,  however,  he  cotunot  control 
the  holders  of  gatt  stock,  and  whatever  may  have  )>oon  the 
case  at  the  first  announcement  of  ly,li»n"«  discovery,  tbs 
position  is  now,  with  seoi'es  of  central  Mations  springing  up 
all  round,  very  different  indeed,  and  we  should  think  that 
if  Mr.  UvoHoy's  saying  is  true,  that  the  gas  companiefi  arc  in 
reality  to  look  to  lighting  for  their  continuod  prosjMrity. 
that  the  ahrm  of  the  hnldcr  of  gas  stock  is  likely  tn  fio 
verj"  genuine. 

PftddinKtoa.— At  the  adjourned  meeting  of  the  Pwl- 
dingloii  Wwii-y,  hold  on  Thursilay  last  week,  after  aome 
continueil  discussion  upon  the  ailvisabiltty  of  undtrtaking 
the  work  by  the  Vestry,  it  was  eventually  resolved 
that  stcfts  should  he  taken  to  secure  ita  being  done 
by  private  enterprise  under  an  approved  jtroviiionftl 
order.  It  was  also  resolved  to  refer  the  matter 
Lu  an  electric  lighting  committee  of  II  mcni]>en«  to 
propiuo  a  druft  provisional  order  by  making  such 
niuiliiications  in  and  lulditlona  to  the  Uteal  mode]  order 
issued  by  the  Hoai-d  of  Trade  as  to  provide  for  two  «om- 
plute  syateuiK  uf  puMic  lighting  extending  throughout 
the  l>oiongh,  so  that  the  two  systems  may  1«  uecil 
concurrently  or  seimrately  from  time  to  time  ;  tlmt 
all  stations  far  the  pindnclion  and  supply  of  oloc- 
tricity  should  be  within  the  borough  of  Padding- 
ton,  and  the  systems,  bath  for  public  and  |irivftte 
lighting,  tu  be  confined  to  the  borough,  with  the  oxcoption 
that,  flubjctt  to  the  appiuval  of  the  Visstry,  they  may  be 
extended  to  any  ]Kirt  of  Chelsetv  detached,  and  to  sneh 
[iiLrts  of  other  :uljoiiiing  ]i;inshcs  aM  are  within  lOO 
yards  of  the  Iwnndary  of  Paddington :  that  the  local 
authority  shall,  if  it  so  desires,  be  entitled  to  pur 
cha«e  the  undertaking  at  the  expiration  of  21  luid  31 
years  ivefiectively ;  tluit  the  committee  be  authorised 
to  eonsult  the  Voetry  solicitor  in  the  preparation  of 
the  ilroft  [irovisional  order,  and  to  advcitise  for  proposals 
fi-om  companies  and  others  for  nndoi'taking  the  s*ip|ily  of 
electricity  under  the  conditions  of  the  draft  provisional 
on  lev ;  all  propoaals  to  be  stent  in,  under  seal,  addroiiBeH 
to  the  Vestry,  to  be  ujiened  in  the  vestry  in  the  manner 
provided  for  the  o|>uning  of  tomIc]*s,  and  then  to  stand 
referred  to  the  IClectri):  Lighting  ConimiLtoo  for  conridcra- 
tion  and  report. 

MiiUDg:  Motors. — It  is  gratifying  to  find  that  the  oloc- 
ti-ic  motor  for  mining  purposes  is  beginning  to  "  bite,"  and 
repbit  onlem  for  plants  which  have  been  ordered  experi- 
metit;il1y  are  coming  in,  showing  that  those  who  have  the 
cutitrol  uf  the  mining  mac^hincry  are  bcgiiuiing  seriously  to 
a|>prec)ato  tbo  manifold  ailvantagoa  of  electric  power. 
Mcssi-s.  I<ockc  ituil  Co.,  of  St.  John's  Colliery,  Normanton, 
have  iHicently  added  a  hauling  and  pumping  plant  for  work- 
ing their  mines,  supplied  by  Messrs.  Immii^ch  .tnd  Co..  In 
addition  U)  the  ungin.ii  motor  plant,  which  was  for  inimi^- 
ing.  Kcceut  tests  of  the  later  plant  have  aliown  that  the 
motor  is  cafiable  of  giving  50  h.p.  continually,  with  only  a 
stoppage  of  half  an  hour  per  day  for  cleaning.  In  actual 
work  it  i^  often  run  'I'lh  hours  out  of  the  24.  The  tiist 
plant  was  fixed  for  pumping  only,  but  tJic  second  plant 
ha«  been  so  arranged  that  by  means  of  gearing  it  c«n  be 
employed  either  for  pumping  or  hauling,  which  adds  greenly 
to  ita  utility.  At  present  tie  motor  is  running  at  5S0 
revolutions  unly— half  its  full  speed— so  that  in  case  of  need 
the  work  uf  the  motor  can  be  doubled.  Front  Messrs. 
liciwes  and  Partners,  Durham,  a  repetition  order  haa  aJeo 
baon  received.  The  first  plant  has  Iwen  running  noma 
tout  or   tive  mouths,  and    the    second    order    ban   jiut 
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besn  «oaipleted.  Tbii  ia  for  about  r  3  fa.p.  motor, 
pumping  for  aboiu  i,WO  y&ixiK.  A  motor  htut  also 
been  working  siicceffitfiilly  for  some  time  at  Liti 
lithgow,  in  Scotland,  at  an  oil  vorks  and  quni'r>'. 
Messn.  Hnrtiidgc,  Jotnw,  and  Co.  bav*  a  20  h-p.  motor 
ninning.  This  wna  originnlly  ordered  foi-  immpifif;  piir- 
|M>!ie<i,  liiit  a  fxll  occiirriiit;  in  thvir  mines  this  Uiu  a.1uiti- 
dniiod,  and  the  motor  wia  urmtiged  for  haiiling,  at  which 
work  it  is  now  aucceasfulty  and  constantly  employed.  It 
in  inUnwtin^  aUo  to  hoar  tbat  orders  for  mining  motorc  aro 
nTTivin){  from  the  Continent.  Mossrc.  Immiai^h  aro  supply- 
ing u  comploUj  ontflt  for  a  20  h-p.  motor  for  piimpini;,  W 
Iw  iwcii  in  a  tin  mine  in  Hohcmia. 

Houso,  Works,  and  Choroh  Lighting  at  Pontar- 

dawe.—  Mr.  .Arlhnr  ••ilhcrtnon,  o(  I'oiitaniawc,  hn 
jiut  had  an  elet^tric-  li((hl  iuxtallatinn  fitted  np  for  the 
lighting  of  his  tinp]iit«  works,  his  rfiHidence,  All  Saints' 
Chiireh,  and  the  readitiK  roota  (or  lis  6in|>loy.''a,  and  hopeo 
to  save  XmO  a  year  by  the  anbstiUition  of  electric  lighting 
for  gas,  which  ho  hitK  cittained  hitherto  from  hifi  own 
gu  trerkft.  The  installation  at  Pontardawc  hue  been 
curried  out  by  Menars.  l^aterson  and  Cooper,  through 
their  local  agent,  Mr.  John  Legg,  of  Nolsoti-stroot, 
Swansea ;  the  installation  hoiiig  deei)<;nc<l  and  carried 
out  hy  their  engineer,  Mr.  O.  11.  N  iRhett.  The 
geocraling  pliint  has  l>con  placed  in  a  Biibstanbial  atone 
ongine-house,  spucially  ereutc*!  (or  the  pur|KiM.  The  plant 
conriats  of  a  IG  h.p.  nominal  hi^lipreiieiire  engine,  working 
at  901b,  pressure.  The  engine  and  hoilor,  when  worked  to 
their  fnll  power,  are  ca|wble  of  giving  fiO  i.h.p.  Two 
dynamos  of  Messrs,  Pateraoii  and  Cooper's  well-known 
Pbceniz  type  are  used,  driven  by  helling  direct  from  the 
engine  flywheel.  One  dynamo,  capiible  of  running  lliO 
lamps  of  16  c.p.  each,  is  in  uso  for  the  lighting  of  the 
cburcli  and  residence,  and  the  other  machine,  which  is 
capable  of  running  .300  16-c.p.  UmpB,  drives  the  light  in 
tbc  works.  Slate  awitchboatds,  with  measuring  instnt- 
ments,  arc  ^xeti  noar  each  dynamo.  To  meet  the  \-ariation 
in  reaisUince,  the  pressure  for  the  house,  which  is  noaily  a 
mile  distant,  is  125  volts,  while  fur  the  works  the  pi'essure 
is  only  60  votta.  Ther-o  are  llrt  incunileseent  lamjia  and 
14  ar«  lam[)a  in  the  works,  with  the  result  that  there  i« 
now  an  pxcallent  light  in  every  corner  of  the  bnilding. 
The  mills  are  lit  by  LOOOn^.p.  arc  lamps,  one  tamp  between 
each  two  mills.  Each  mill  ha.s,  in  addition,  two  incan- 
descent lamps  for  the  shears  at  the  biick  of  the  rolls. 
ETho  cold  roUe  are  lit  by  incAiido«cent  lamps,  one  t«  each 
|>air  of  rolls.  The  tin-bouse  is  remarkably  well  lit  by  two 
l,000<.p.  arc  lampst.  and,  in  addition  to  these,  each  stack 
Jiaa  two  1 6-cp.  iticandoscontfi.  The  sorting- hoiiaos  generally 
wclitbyarchtm|>s  and  iiic4ndc:*ccnt  lamtis  over  the  benohea. 
The  annealing  and  pickling  hoiues  are  lit  by  fiOO-c.]i,  arc 
lumps  The  sturos,  offices,  smilby,  and  lilting  Hhopn  ure 
all  lib  by  incandescent  ligbt«,  and  the  Killings  at  night  are 
illuminatiid   by    1,000  candle  arc  lamiM.       The   workmen 

EHpoiik  of  the  now  light  in  terms  of  the  highest  praise,  nnd 
descrilH!  itaa  being  in  every  way  twlter,  and  much  more 
convenient  lo  work  by.  The  readingrnnm  connected  with 
the  wnrkfi  has  niso  Wen  lit  with  several  incandescent 
lights.  The  road  between  the  workx  iind  llie  church  i& 
ligbtoil  at  intervals  by  etectnu  Limps.  All  ^>ninUi,  Prtntir 
dawc,  is  iho  first  church  in  Wales  lit  by  ol©<'lrii;iiy.  The 
present  mode  of  lighting  inaugurates  a  rory  great  impnove- 
mcnt,  ami  the  effect  is  ailmintltu.  The  arrangements  here, 
like  those  at  the  works,  are  complete.  Thirty  Vic.\\ 
lHm[is     and     1 1     1  li-c.p.    lani|M    have    boon    ftxed    tn  the 


old  gasfLltings,  but  the  wires  are  throughout  caPO- 
fully  coMcoalecl.  In  Mr.  Ciilbei'tson's  residence  tbcro 
arc  about  00  lamp*  in  the  house,  stables,  and  laundry.  The 
fittings  in  the  drawing,  dining,  and  music  rooms  are  most 
elaborate  and  artistic,  and  harmonise  extremely  well  with 
the  general  decoration  of  the  rooms.  Exquisite  taste  has 
been  ^liown  throughout.  The  light  is  brilliant  and  uUs- 
factory  in  every  particular,  and  the  fittings  and  shades  are 
beautiful  and  efteclivc.  The  electric  light  has  done  away 
with  the  noxious  furoea  of  the  gas,  the  improvement  in 
the  atmosphere  is  very  marked,and  Mr.  Giibc<rtson  oxprassei 
himsftlf  well  [ilensed  with  his  instalUtion. 

Exeter  Theatre.— The  now  l-^xoter  theatre  was 
npeiied  nn  Atonday  evening  with  a  performance  of  "The 
Veoinanol  the  fJuard."  The  house  is  lighted  by  electricity 
in  a  most  effective  manner,  all  the  latest  im]irovementt 
having  been  providetl.  The  current,  which  is  supplied  from 
tbe  Exeter  Eleetric  Light  Works,  is  under  complete  control 
from  the  prompt  side  of  the  stage.  This  is  efl'ected  by  a 
grou|»  of  switches  mounted  on  a  h.indBomti  slab  of  polished 
slate.  From  these  switclic«,  30  in  number,  sejianile  circuits 
run.  eo  that  by  this  means  any  part  of  the  house  can 
be  ]ighte<]  or  not  at  will,  and  the  tighta  raised  or 
towered  in  a  rapid  and  certidn  manner.  The  light- 
ing of  the  stage  is  carried  out  by  means  of  the 
iiEiml  flout,  proaconinm,  batten,  and  side  lights,  the 
totJil  numlicr  of  the  lighU  lieing  ^ri7  of  10  c.p.  each.  The 
nttditoriiim  is  t4  belighte<l  from  n  |K>werfiil  .^0-light  oloo- 
trolier,  susiiondcd  from  the  centre  of  the  dome,  and  a 
number  of  prettily-designoil  two-light  cop[ier  »iul  brass 
brackets  round  the  walls  of  the  ttross  circla  The  saloons  are 
lighted  by  throe  and  five-ligbt  pendants,  which  are  in  some 
cases  brase  and  in  other  caucs  iron.  This  brings  the  total 
number  of  lamps  lo  .')I0.  The  fittings  in  the  theatre  have 
been  snpplicd  aufl  fitted  by  Messrs.  R  Verity  and  Rons, 
Kingatioet,  Ccvont  (liirdcn.  The  directors  of  the 
theatre  are  fortunate  in  being  able  to  obtain  their  current 
from  a  central  sUtiuii,  as  it  relieves  tliem  from  the  trouble 
of  gcnerjlin;-  it  thomsolvcs,  whivh  would  cnuiil  a  much 
greater  annual  expenditure.  The  arrangements  at  the 
Exeter  Electric  liight  (Jom^uiny'R  i^tation  are  aiicli  as  shonlrl 
awure  the  customers  of  that  oomijany  of  a  highly  efficient 
supply  of  cutrent.  The  plant  now  being  placed  consists  of 
two  horizontal  non-condensing  compound  engines,  by  the 
firm  of  J.  Fowler  and  Co.,  of  Leeds,  Each  of  those  is 
capable  of  delivering  loO  h.jh  Tlu»c  drive  two  of  the 
Brnsb  Company's  Mordoy  alternators  lor  the  supply  of  the 
incandescent  lamps,  each  dynamo  being  on^mblc  of  supplying 
a  current  for  4,000  lumiw.  For  the  current  to  supply  the 
arc  lam[)«,  the  Electric  Light  Com|ninyiiso  Thomson-Houston 
dynamos.  There  are  two  flynamos  of  this  type,  each  ca- 
llable of  supplying  35  arc  lamps  of  1,200  c.p.  each,  which  give 
here,  as  elsewhere,  a  most  steady  und  brilliant  light.  These 
ai-e  driven  by  two  now-condensing  tiipio  cxiMuaion  high- 
s|)00<l  Wontinghouee  engines,  of  HO  h.p.  each.  The  stania 
in  supplied  to  the  engino<i  from  two  ibljcock  and  Wilcox 
water  tube  boilers,  working  at  a  pressure  of  lAOIb.  per 
8(|uare  inch.  At  the  station  the  cuirent  is  under  complete 
control  from  tlie  ststion  switchbuanl,  from  which  any 
supply  circuit  can  be  started  at  will,  lUe  pressure  reguhitod, 
nnd  a  enrnplete  record  of  the  cuiTent  leaving  the  marhinca 
be  taken.  At  present  tliei'e  is  plenty  of  »psre  {loworand 
plant  to  completely  duplicate  the  whole  of  the  lighting 
aintn^emontd,  and  as  tliis i>owcr  is  used  fi-ceh  plant  will  l»c 
added  to  ensure  a  continuous  sm|»ply.  The  Kxeter  station  ii« 
den^tiod  for  a  total  ea|taeily  of  DO^OCtO  tanv\«. 
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THE  BRUSH  COMPANY'S  CENTRA!.  STATION 

SWITCHES. 


The  Croat  extension  in  central  lighting  has  induced  the 
Bnish  Electrical  Kiiginooring  Company  to  give  (.Teat  atten- 
tion to  the  varioiw  part*  of  ajiparatua  or  1iitiii;,'s  ihiit  should 
pertAin  to  a  connected  gyslem,  ajid  ihey  have  just  com- 
pleted some  deaigiu  of  hiph  and  low  tenaion  switches  for 


iiiwted  to  its  own  <l)'nBata  At  tbd  top  and  at  the  bottom 
are  corresjmading  receiving  jaws,  to  either  of  which  they 
can  connect.  Each  nf  ibeae  jaws  has  a  handle,  to  which  a 
movable  r ontacb  is  fitted  .;  tbeeo  contotiU  can  be  lj(t«d  tnd 
filled  down  over  cither  of  the  tnuisvorse  har«.  The  tjuns- 
versG  bars  are  joined  in  couples,  top  and  bottom,  each 
couple  connoctod  to  a  Kpanito  circuit.  To  throw  over  a 
dynamo  to  another  circuit,  thotofore,  bbo  jaw  not  in  nu 
correRpnnding  to  that  dvnamo  is  lifted  and  pressed  down 
to  the  required   circuit  bar.    The  switch -bundle  ia  then 


^^. 


Brutli  High  TondoD  Ccntml  BtatJon  SwiUli. 


Btral  Btution  work  which  embody  some  evident 

The  idoB,  in  both  ty|M»  of  switches,  is  that  of 
■uuchiinical  arraagemant  to  allow  of  a  certain  number 
of    dynamos  to    fte  connected    with    all    or  any  of    a 


pushed  hard  across,  and  the  cnrronl  is,  of  ooiirm,  tihnntail 
to  the  now  circuit. 

Id  the  htgh-tcnsion  Hwitc^hboatd  the  Harac  arran^moiit 
of  dynamos  and  ctrciiit«  is  made,  but  the  switch  is  (^  a 
difTerent  pattern,  giving  a  long  brcflk  to  obviate  the  apnrk. 


F-  K 


-   m: 


Ilriuli  Luv  Tniiiiiati  Contnl  ."^litlion  8witcli. 


^iven  inimher  of  circints,  tn  such  a  nuurier  that 
Lbene  can  he  chan^vd  over  with  earn  and  i:eruiiLly.  In 
the  litw-tenHion  switch,  a  solid  and  heavy  bur  slides  along 
liv  means  of  an  ebony  handle  into  jaws  consisting  of  nplit 
laooM  of  stout  copper.  Totheso  are  conuecLod  one  cud  of 
the  cubic,  and  the  uiher  ond  is  connecled  to  stout  springs, 
which  press  up  umlenieath  the  hlidiiig  piece,  thus  makini; 
good  contact. 

In   the   switchboard  ■   asriea   of   tbeae  slidiiigUtnii    are 
atraiiged,  a»  shown,  in  the  centre  of  th«  board,  oftch  con- 


In  tliifi  a  handle  on  tt  loosu  pivot  eatcbaa  against  a  sinaU 
trigger  and  TcleastH  an  aim  carrying  a  contact  piece.  Tliis 
arm  is  iwtuiitod  by  a  powerful  epriitg,  and  the  act  oE 
moving  the  handle  cau»«  it  to  fly  round  inBtaDtaneoinly, 
the  bleak  Ixiing  of  course  twice  the  radius  of  the  ami. 
The  connection  of  dynamos  to  the  various  circuits  is  made 
in  the  «tme  manner  as  tho  former  to  the  transvar»e  bar 
con  HOC  lion.  A  locking  arrangement  prevents  tlie  am 
flving  back  accidentally,  and  is  only  unlocked  by  aaiii 
altering  the  circuit  contact. 
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ALTERNATING    CURRENT    MOTORS: 
EVOLUTION  OF  A  NEW  TYPE.« 

llV    1.1  KIT.    K.   JARVIS    I'AITKN. 


THE 


On  giving  our  Hecretary  the  title  of  tbiK  |)ui>e:'  it  was  my 
pur[>oi)0  tc  treat  the  inibjact  in  a  broaiier  light,  :md  to 
show  the  progrossivc  ati;|>G  in  a  series  of  i;x[K'riiuunbi  vrliich 
led  eventually  to  tbe  typti  of  macliiuu  that  I  shall  brin^  lu 
your  notico  this  oveniiif^.  The  recent  and  lU'^ent  claims  of 
utbur  work  huvv  rutidurul  siicii  u  treutnionl.  iiii)XJAaibli:  at 
tho  present,  and  I  shall  limit  the  iHi|ier  to  a,  dcscriptLUii  of 
a  new  altarnating-ciiiTent  motor,  one  (orm  of  wbieh  ta 
Bhowii  in  tbe  ucconipauying  dr.tw)nj;9. 

Tho  pkcu  thai  the  alttM-nuting-curreiil  electric  motor  13 
destined  to  till  in  the  indiulriuL  arlEis  fnmiliar  to  yon  all, 
and  the  varioiia  waya  known  to  the  scientific  world  by 
which  such  macbinea  may  be  rendered  ojierative  haro  Wn 
ably  cousidtiivd  and  eluburalcly  dixuiiitsed  in  tbe  institute 
iKi]iorii  of  the  mst  two  v^'"^  by  Pri>f.  Thomson,  Dr. 
Duncan,  and  Mr.  Tesla.  \V'e  are  ibna  all  more  or  low 
acquainted  with  ibe  proniiiieiit  ditltcnltii!-'*  of  the  problem. 

My  exitcricncc  in  comnioii  with  that  of  my  predeoemon 
leaches  toat  the  ultornattng-currcnt  motor  bus  a  «trong  and 
|)eraistent  diApoBition  lo  oiand  etitl,  and  when  porsuiuled 
to  motion  it  is  apt  to  tie  a  sort  of  "  go  as  you  pleaae  " 
machine  and  oaserta  its  inherent  right  to  turn  in  either 
direction  indiiTerontly,  dii'ection  of  rotation  iu  some  cnse^ 
being  purely  a  matter  of  chance.  1  ahall  not  have  much 
lo  say  abont  otiiciency,  as  my  exper imetits  with  large 
machmca  arc  not  eumci«atly  advanced  to  forniah  any 
reliable  data,  but  I  will  oadeavour  to  give  u  general  solu- 
tion of  tbe  problem  designed  to  meet  the  following  con- 
ditions of  practice: 

1.  A  machine  that  will  st^rt  iUielf  indepcndentiv  of  iho 
:<]Mod  of  the  generator  or  ntimbor  of  altoriialiona  ol  onrroiit 
per  unit  of  lime. 

2.  A  machine  that  has  but  one  direction  of  rotation  and 
cannot  reverse  under  any  conditions  of  current  alternation. 

3.  A  machine  that  it  not  iiececaarily  syacbroDous  vitb 
the  generator,  revolution  for  revolution. 

4.  A  machine  in  which  reversals  of  current  direction  do 
not  produce  coiTefl]>onding  revei'sals  of  magnetism  in  any 
iron  pari  when  tho  maohino  itt  in  motion  at  it«  normal  speed 
and  maximum  efficiency. 

5.  A  machine  of  simple  fomi,  having  an  ordinary 
oontinuuuR  wound  annature  revolving  in  a  single  or  two- 
polo  field. 


I 


no.  I. 

Keferring,  now,  to  the  figures  which  are  simply  diugmms 
of  the  circuits  and  oi>erative  parts,  we  have  10  Fig.  1  xn 
onlinary  closed  ciivuit  .iriiialure  shown  an  a  Grammu  rin;; 
merely  for  convenience  of  illnstration,  the  uoinU  of  tbo 
winding  intermediate  between  the  eight  coils  being  eon- 
nect«d  in  Lb"  usual  way  to  the  eight  eegmeiits  or  bars  of 
an  ordinary  Gr:unme  collector,  and  11  may  be  well  in  |>ajss- 
ing  to  now  here  tho  functions  of  ibis  collector.  U  is  not 
a  commutator  in  tbe  strict  sense  of  that  term,  as  it  does 
not  rectify  or  redirect  reverse  or  oppoeed  ciurents.  If  the 
tM'usbe*,  A'  ;uid  /'•.  wore  held  upon  too  outride  vr'at  of  the 

'  Pa|i«r  rwl  bvr«r«  llw  AinNioMi  Iiutitiil«  oil  EUvtriwl  Bti^MMira. 


ring,  the  aame  reanlts  would  follow,  and  tJie  Crramme  col- 
lector, pro[>erIy  so  calEod,  singly  trausfera  the  bnish  contaet 
from  iK>itit  to  poiat  of  tho  continuous  ring  winding.  If  « 
Botirco  of  direct  cnrroiit  be  inwqKiHod  between  the  terminals, 
A'  and  A-,  current  will  finw  rontinuouslv  from  briub  i'  to 
b'  downwanl  through  tbe  right  and  left-hand  haWcit  of  the 
ring  in  the  diroction  uf  tho  an-ows  k^  und  ^*-,  making,  say, 
a  south  [X)le  in  tbe  ring  at  the  upper  [mint,  S,  and  a  north 
jinle  at  the  lower  ]>oint,  j>.  With  a  continuous  current 
tbcBt!  [Hilcs  would  be  contiiiuoualy  muntutned  and  ptacod 
in  the  magnetic  hold  indicated  bv  N  and  S  the  armature 
woidd  continuously  revolve  in  the  direction  indicated  by 


Flo.  2. 


the  arrows  H  E.  If  now  a  source  of  alternating  current 
he  inserted  between  the  terminals.  A'  and  A-,  tbe  imlarities 
of  the  ring  would  be  reversed  at  each  aucce»ivc  alternation 
of  current,  and  if  a  direct  impulse  indicated  by  the  single 
arrows  in  the  external  circuit  produced  tbo  poles  n  ands  in 
the  ring,  the  reverse  impulse  indicated  by  tbe  doiiblu 
arrows  would  produce  tbe  opposite  polariti^,  n'  and  t',  a.t 
the  same  points,  and  tbe  tendency  to  motion  woubl  be 
reversed  if  the  fields  romidniMl  the  same,  but  it  will  >h) 
noted  the  motion  would  be  in  the  same  direction  still  if 
the  lielde  were  also  reversed  by  the  sa-me  revei-sd  of  au- 
renl.     If,  however,  the  lield^  were  luaintaiiied  constant  as 


?w.3. 


indicated  by  the  large  letters  N  and  S,  and  some  device 
could  be  cootrivod  by  which  at  each  reversal  of  the  alter- 
nating cutTont,  tho  bntalios  (''  and  Ir  could  be  ttuKle  to 
change  iiosition,  either  mech-snically  or  otherwiw!,  then 
with  an  alternating  current  a  constant  polarity,  *  and  h, 
would  be  matutuined  at  tbe  upper  and  lower  |K>int«  of  the 
ring — for  then  a  direct  impulse,  starting  from  A'  to  tho 
right,  would  enter  tho  ring  through  tho  orush  b\  Hewing 
down  both  sides  in  the  direction  of  tbe  arrows  t*  and  k', 
out  through  brush  b',  and  back  to  the  source  at  A',  The 
reverse  inipulse  inrlicatod  by  the  double  arrows  would 
start  from  A'  to  the  left,  going  to  bnvsb  b- ;  a-nd  i(  •»ji  w^"* 
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sii]>po8«  this  to  bftvc  chaiigoci  |>Iacm  with  the  Imuh  l'\  the 
nevcrac  ciirrent  woiilt!  then  ctito'  tho  ring  at  5,  and  flowing 
down  hnlh  sidw  in  the  dirediofi  nf  the  arrows  h  and  l:'', 
would  leave  through  j*  and  thn  hnuh  '*',  uml  «n  Imuk  t^>  tho 
aoiircc  «^,  maintaininj;  tbi'  jioliirity  of  ihe  I'in.y  the  euraR  as 
Wore.  If  thn  brushes  could  ho  thus  r.h;iii;^iHl  nt  eiwh 
altur nation,  the  jiolarity  of  the  nn^  w<aiU]  lu-  maiiitiiiiicd 
ctriifltJUil  wilh  Mt  alttruiiling  ctirront.  Whik-,  however,  it 
ift  (|iiiii;  imprMtioihlu  to  thus  oiusc  thu  brushes  to  change 
jiaiition  mechaTiically  at  each  revernal  of  cnrrent,  it  is 
j>ei'foclly  fcwiblo  to  pi-oducfl  tho  iwnie  effect  without  the 

R 


right,  |i;o  to  bnuh  h',  which  w«  will  now  suppose  biMLring  on 
stigiQviit  i  <if  the  collector,  whenceic  wilt  go  bj  the  inverse 
connection  to  the  opposite  |winl,  It*,  of  the  ring,  then  down 
both  side*  in  tho  Rame  direction  Hfi  before  to  the  point  n\ 
titonce  hack  to  tho  opposite  sogtnoiit  S,  our,  bnuh  b',  now 
hearing;  on  this  segment,  und  Imck  to  Hourrcj  at  A'. 

'ITie  roventfl  oiirrontj*,  t.hcpeforfi,  under  tho  Mniimcd  con- 
ditions HIV  cuitsod  to  miiintain  a  constant  pot&rJty  iti  tbo 
rill};,  so  that  in  a  constiint  fiold  itn  tendency  to  motion 
wniild  always  bo  in  the  aniue  direction  with  an  alteriwtiilg 
cuiTent  in  the  ui'mntnrc.     It  will  be  further  noted  tbit  the 


^. 


"^Z 


iMli.    1. 


-*- 


)iuit  chiinge.  The  nieans  nf  tii-crniiipljsbin^-  ilii.^ 
'iVRittare  indtc:itC(J  in  Kig.  2,  n'hii;li  ih  iilculi'.Mtl  with  I'lif  1. 
with  a  single  exception.  Thoic  are  eight  coils,  as  before, 
and  uii^ht  hurts  in  tho  colLoctoi'  -  the  odd  nunibaroil  bars, 
1,  .'I,  5,  and  7,  iire  coiinecLwl  Ui  the  same  |M)iiil»  of  the  ring 
OS  before  c,  /,  A,  and  j,  b'lt  the  even  minilierejl  liai-x,  2,  4,  6, 
8,  aro connected  roBpcctivelj  to  iraintfi  of  the  nn^  dianietri- 
c^ly  opposite  tbeni,  bur  2  to  the  point  1/,  Wr  I  to  tho  tmint 
ff,  and  BO  on,  ouch  uvt-n  niinibured  Imr  to  11  con'cs(K»rtdinHty 
o]j[)0»it6  jKiint  of  the  winding.     If  now  n  source  of  alter- 


lilienritiri^  current  in  not  redirected  or  oottBauted  in  the 
Arict  xciiiio  of  tlis  wonl,  nnd  we  may  enunciate  tho  (unda- 
ntciitiil  principle  which  iiiiderliea  toe  construction  of  this 
type  of  machine  a-i  follows: 

i'he  jMiles  of  any  closod  circuit  niiiy  >«  maiiitiiiietl  con- 
sl^^nt  with  un  nllurnating  current  by  causing  up[i08iUi  im- 
piikes  tf)  traverse  the  eirviiil  in  o)iposite  directions.  Tho 
direct  and  inverse  connvcttuns,  ^huwn  in  Fig.  2,  have  [M-e- 
eisely  this  tiitoct,  when,  j.*  ouptioDed,  a  8in;<]o  ^lur  of  the 
oolloctor  passes  under  the  bruaiies  at  each  reversal  of  cur- 


^ 
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Fia.  6, 


nHting  current  bo  interposed  batween  the  torniinalB,  A'  und 
A',  iitid  we  make  th«  sinj^le  suplrtsition  thul  the  riny  shall 
t«rn  through  im  tire  of  tho  cin-nmfi^icncn  mjiial  to  that 
oovcrcil  by  oiic  bar  of  the  «jl!ecl.>r  diirin;r  each  allcrniition 
of  rumiM',  wu  8h;dl  will  maint«ifi  a  cormtJuit  po'arity  at 
tho  nf)]ier  and  lower  |)oiiits  of  the  lin;;  without  C'luaing  the 
linir>boM  to  i-hanu'e  iHiintion  mcchaniculty- 

ThtLi  a  iHihitivc  impulse  Blartiiij;  frnm  A'  to  the  left  and 

iiidiuntwl  Uy  siiiyle  arrow*  enters  the  ring  ut  d',  fluws  down 

bulb  Ntdce  to  II,  pro'Iiicloi'  the  riii^  t>"I'inti»»  ■•  "»<'  "1  "»t 

liniHh  '-'  anil  lack  lo  suiu-ce  at   A-.     Thd  Mveiitc  iinpnlMu 

'j0i/tx '»  the  'tfi/Hmhc  iJrJ■P(■^ion  will  it^rt  from  .\-  to  the 


rerU  The  connections  '*<•,'''',//,  «tc.  in  Fijf.  2  majr 
have  any  lurm,  and  utbcr  Ihifk  umy  bv  iiiter|Hise<l  between 
their  extremities  withuut  ufTecting  in  any  way  their  func- 
tions as  conne'-'tors.  This  step  ia  shown,  in  Fig.  3,  where 
another  collector  bar,  I'-  2</,  '}/•  <i^'i  <^  inserted  in  each  of 
the  connections  ''  r,  il  r',  otc.,  of  Kig.  3,  thus  ntalung 
aiiolhor  cidluL-tor  nhowii  outside  the  lintt  to  avoid  confusion 
of  the  drawiuj;,  while,  for  the  same  reason,  the  itnurce  of 
alteriDitiit^  ciu'tent,  A*  A^  is  jituced  inside  the  inner  ring. 
As  the  iKihtiitieK,  •  and  fi.  of  the  rio^  are  maintained  oun- 
st.;iiit,  ;w  previously  dt'acriljed,  with  an  iiUoniH(iu>;  uurrunt, 
and  current   ii^  conataiit  in    direction    froni  «  downwftnl 
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througl)  thfl  right  and  left  hnlvoa  of  the  niiga  to  n,  so  must 
iwcossaril)'  any  current  bo  coiiaUiit  iti  diroctioii  whiivli  is 
led  from  bnishca  through  any  sliiinl  ciixiiit  cwTincctctl  to 
the  sognientH,  U  and  flA,  of  th«  utitcr  wjiW-lor  ;  a.  fiolil 
circuit  of  constanl  diroction  may  thoietoro  bo  shunted  fr-im 
this  outaide  collector.  This  h  shown  in  Fig.  i,  in  which 
12  coiljt  arc  shown  in  the  rint;,  ;ind  12  barn  in  c;»ch 
collector  connected  altftrimtcly  direct  and  inverse,  aa 
before.  Traunj;  now  two  <]n|i<iHito  impniaos  of  cnrront,  we 
hiiYfl  the  first  iaJicatud  by  tlie  single  .nnows  fiom  soiii-ce 
A'  to  scgmuat  1  of  the  inner  eoUoctor,  thence  to  HO^^ment 

1  of  outer  collector,  where  tho  currant  diviHec,  part  yniii;* 
down  the  nnht  unil  lofthand  h;ilvi?s  of  the  niij^  to  n,  and 
part  out  bruuh  /''  thronf^h  l.b(!  ficM  ciioin't,  makinj;  tho 
polGB  N  and  S  Ixick  to  brush  /.'.  si';'wcnl  7.  of  outer,  and 
segment  7  wf  iitrior  collccUif  to  the  tnrmirul  A"  ni  sonr^e. 
If  the  arcuuUire  \hs  8I1]i|h»i<<1  now  ti>  inni  thmngli  the 
Kpace  covOT&l  by  one  cnlb'i'tor  bir,  the  revci-sc  inipnlsn  can 
be  tr&coil  as  foUowa  ;  Slartiiiy  at  A-  in  the  <i[i|irisitc  diiw:- 
tion  to  brush  li-.  now  Iiij;ulii;;  on  H(:>;mcnt  f^  of  the  intier 
collector,  tlieriL'O  tliroii.^li  ibn  nnnr.^o  ronnwilioti  li.  Ttet;niP'it 

2  of  the  ontcr  coIIecU-.r,  nuw  midei  brush  ''■,  wliert-  tbc  cur- 
rent divides,  ^oiii>;  |)iitl,  a.^  Ifcfori;  ilown  the  ri|;ht  and  left 
hidver)  nf  the  ting,  m^ikin^  u  Htjutii  jiole  at  >'  and  s  north 
|Kile  at  K^  iig  Iwfore,  ^nd  tho  other  purt  out  of  bnish  ''■. 
through  the  field  ciri-uit  in  thoBuniuiliTcctimias  before,  bick 
to  brush  6*.  now  on  sogiiiciit «  of  the  tmter  riiij;,  thunct; 
tbmngb  the  reverse  connection  bnok  to  sepnent  2  nf  the 
inner  ring,  nowiii  bcarinji  with  bnwh  '-',  and  so  roturniiif;  to 
the  Boiirco  at  A'.  Thilii  the  two  ini|inlHO)i  of  opiiosite  direction 
have  been  made  Ui  travcreL-  both  armature  and  field  L-ir 
cuitji  in  the  same  dii-cttion.  We  luvo,  thcrett>re,  with  an 
altcriiatin;^  cnrrent  innstdiit  itmiattire |ioliirity  and  cunsbud 
field  polarity,  and  therefore  ai-onslunl  tendency  U>  motion 
in  the  same  (liieetion.  Not  only  this,  but  tho  further  con- 
dition is  fultillc^l  that  there  are  no  i-cvorsals  of  niagnetiani 
in  any  iron  |Mirt  .10  long  as  one  bar  in  the  machine,  M 
shown  in  Fig.  1,  \KutxeJi  iiiidertho  linnbes  at  each  ult«rna- 
tinn  of  current.  It  ronininfl  to  show  how  thin  is  Urmisht 
about.  Rcfom'ng  again  to  Fig.  -t,  let  it  lie  supjio^cil  that 
the  first  impulse  of  cuiTeiit  did  not  cxnue  the  urmatnre  to 
turn  through  the  arc  of  tho  circumference  subtondcd  by 
one  segment,  but  itil  the  bninchoE  still  bore  on  the  same 
segmentti  a»  shown  in  the  figure  and  the  revorsjils  of  cur- 
rent coiitiiiueiK  liy  tracing  the  circuits  it  witi  lie  seen 
that  each  levei^al  of  ain-eriL  reverses  the  (tuliLrily  of  both 
tield  and  animtnre,  and  wilb  either  direction  of  current,  or 
rupirl  rovci^ibi  there  will  )<«  :i  coiiBUnt  len^loncy  U>  motion 
idwars  exerted  in  the  »anie  diroulion.  The  uuchiito  under 
theoe  conditioiiH  becoui&s  tliorelore  aiui{ily  a  (trrucLinri'ent 
machine  on  an  alternatin^-eiirrunt  circuit,  witli  a  constant 
tendency  to  etai-t  in  one  direction.  Assuming  tho  machitio 
thorofore  aelf-sturtiu^,  it.  will  eoDtinually  giuri  iu  apccd 
until  the  condition  is  fnlfillcd  of  one  Mgmeiit  jKUHing  the 
bni«he8  at  oach  altentation,  for  it  then  becomes  in  the 
brOAd  sense  n  ayuchronoua  alt«rimtinc  motor,  the  current 
then  pm<hices  no  rever*iU  ol  ni:i|.'uetism,  and  there  is  a 
tiiie  alternating  current  in  tho  arinalurc  circuit,  producing, 
however,  no  pevcrwJ  of  armature  [lolarity  ;  and  i»  current 
of  conetant  direction  in  tho  field.  Under  these  conditions 
the  motor  in  self- regulating,  moving  at  a  cotuttant  s^ieed 
and  with  a  tnnximuni  rotAry  oftbrt. 

It  is  not,  however,  eosonlial  thaA  one  l»r  should  \mss 
the  brush  at  each  alternation,  m  any  number  may  l>o  cnuiiod 
to  do  thi«  dejxtnding  ii)>on  the  6{)eed  required  and  the 
number  of  coila  upon  tho  armature.  This  is  ilhistratoJ  in 
Fig.  ■*!,  where  the  ooinjilete  machine  is  shown.  There  are 
24  coil))  in  tbd  armature,  1'4  bai-s  in  tlieonttide  collector,  and 
33  bun  iu  the  inside  one,  this  latter  being  compoeoLl  nf  t!1 
connecting  and  ci||ht  insulating  bai-s.  The  conn«cting  bam 
of  tiie  inner  ring  are  ruim1>ered  to  coiTosjiond  with  tboso  of 
the  outer  ring  around  to  the  right  from  one  to  24~the  in- 
!.uliiting  Ihut*,  drawn  abtilcd,  se|icinit«  the  othcm  into 
gruufw  of  tbifiv.  Ill  this  machine  three  Aegmeuis  1,  2,  3,  in 
the  outer  ling  nro  connected  direct  to  the  cori'c^ponding 
hogmviits  I,  2,  S  of  the  inner  ring,  likewiau  the  opiiosiLo 
three,  IS,  H,  l.\  of  one  ring  are  connoettxl  dinjct  Ui  i3,  1 1, 
Id  of  the  other.  The  next  groU]>  of  three  is  coiuiectc*! 
iiiverMly,  I,  5,  H  of  ibu  outer  mug  to  Uiu  diamuUicaily 
u[jposite  yMva  Iti,  17  uk)  is  of  the  innci-  lin^,  ami  the  cur- 


rc8t)oiidiiig  o|)]>o«iti!  grouji,  16,  17,  IS,  of  the  outer  ring 
\<i  likewise  connected  invei-soly  to  tho  diamotncally  oppo- 
si'o  group  1,  r»  anti  0,  of  the  inner  ring.  The  remainiTig 
^egmentA  are  ooiuicctei)  in  the  luimc  mnruier,  but  ihe  con- 
nections are  omitted  to  avoid  coiifusion  in  tho  diiiwing. 
Tho  operation  nf  the  machine  is  ovidcnt.ly  the  same  as  that 
shown  in  1'^g.  4,  except,  that  Uii>  rei|nirod  nniditiorui  are 
futtillc<i  in  thii!  instance  when  thrno  lura  of  tho  collector 
ji^iAs  umlcr  the  ring  at  each  alternation  nf  current,  and  w 
then;  are  1^-1  segments,  armiignd  in  gr()U|>s  of  threu 
the  utiichino  at  ittt  normal  *\viQ<\  woidil  make  nne'i 
revolution  for  every  eight  altornatioria  of  current,  and 
(roiHicclod  in  a  circuit  supplied  with  1C,000  rax'orrala 
|i«r  minuto  itii  normal  speed  would  bo  J- 5—  -2,000  |>er 
nnnnte,  and  with  IK  KO^mcuti*  arranged  in  gronp<  of  three, 
il*  spend  would  be  1. 000  |K:r  minute.  The  blauK  scgmuuIiS 
iiiBulating  tho  gioups  nf  tho  inner  ring  are  connected  to 
the  extretnitioH  of  a  rliooatat,  Ith.  Kh.,  which  is  oncloaed 
innidu  tbc  cuuiniuLatur,  and  isdenigned  to  offer  a  path  for 
the  :dturiuting  current  such  as  there  muy  be,  and  pravent 
its  almolute  rupture  at  the  ituriod  of  change  from  one  group 
of  segmentij  to  the  next ;  they  also  serve  an  important  pur- 
jH>se  in  preventing  a  dangvi-ous  ithurt  cii-cuit,  which  would 
be  occasioned  by  the  inner  brush  bridging  two  group  ol, 
86gjiient«  opt»  'sitoly  eonnected.  ~" 
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It  folluWK,  an  a  niai.t«i   of  couive,   thai  lu  the  nuchinu 
starts  aa  u  direct-eurrent  motor  cuniiucte<)  in  aii:ilternatiiig 
circuit,  rapid  reversal*  of  mAgnetism  will  at  first  bo  pro^ 
duccrl  in  all  the  iron  coros,  and  theec  should  be  made  OB 
laminate<]  iron  to  prevent  undue  loss    by  heating  at  tb9 
period  of  starting.     The  machine,  in  fact,  starts  as  a  direct- 
current  muUir,  and  iiiiloniaticaSly  changes   to    a   sort  of 
synchronously  alternating  motor.    When  it  gains  it«  normal 
spood  at  thi&  ]H>int  it  is  self-roguUting,  and  its  ca|>acity 
doing  work  is  *  maximum. 

Fig.  It  shoe's  ;i  plan  of  Uio  machine  a»  constnicttiil ; 
consists  simply  of  an  onlinury  closed  circuit  anuattiru  in  ] 
single  tield;  i-,  ■■  is  the  oniinary  colloclor,  realty  a  [mrt 
ihc  ai-mature  circuit.,  from  whidi  the  briuihes,  Ir,  C,  bkkej 
cuiTuut  uf  coustsiit  direction  lo  tho  licld-shunt ;  tt  r,  ti  i: 
tho  revenioly  connoctod  *;ommutitor  and  the  bnishus,  W, . 
ixxiiing  uiiun  thin  commutaU.ir  >irc  cvtiueuteU  Iu  the 
miiixU  of  the  allei-naling-cutrunt  circuits. 
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THE  STRIKE  WAVE. 

Just  aR  in  natural  phyKical  pheiiomenB,  a  series  o 
earthquake  shocks  visit  certain  regions  of  lliis 
terrestrial  globe,  so  civilised  humanity  is  from  time 
to  time  troubled  with  a  Kcries  of  social  cataulysms, 
which  upset  peaceriil  life  in  all  directions.  London 
has  in  this  year  of  (»race,  1889,  experienced  a  series 
of  strikes,  the  effects  of  which  cannot  be  traced  aiitil 
many  of  those  who  have  taken  part  in  them  have 
crossed  the  boundary  of  that  "bouru  from  wbenco 
no  traveller  returns."  We  are  told  that  the  devil, 
in  the  guise  of  a  serpent,  tempted  our  maternal 
ancestor.  .4t  the  present  time  he  tempts  the  British 
workman  in  the  giiise  of  the  political  intrigaer. 
The  modern  tempter  is  m  wise  ae  the  aucient  one, 
in  that  be  appeals  to  the  credulity  of  his  listener. 
The  text  of  the  strike  master  seems  to  be  that 
wages  can  be  raised,  hours  of  work  reduced,  all 
existing  labour  utilt&9d,  and  the  bulk  of  business 
remain  constant  or  ratlier  proportionally  progressive 
to  the  natural  labour  increase,  and  this  text  is 
dinned  into  the  working  man,  as  Butler  says,  "  with 
fist  inste:id  of  a  stick."  In  fact,  Butler  might  have 
bad  ibis  time  of  social  strife  iu  mind,  instead  of  tbu 
religious  strife  about  which  he  declaims  so  vigor- 
ously in  liudibras — 

W*h*n  oivil  dudf^odn  tinitgrew  hijjh 


And  meu  f«Il  out  llioy  kiiew  nut  why  ; 
When  h)trd  wi.irds,  jonlousio*,  and  fears 
Hot f '>!)(»  trigoUi«r  by  lliu  wir*— ulc. 


I 


The  great  strikes  of  to-day  are  but  the  prdimiuary 
battles  of  a  sustained  attempt,  ftrst,  to  raise  wages 
alt  round  ;  secondly,  to  reduce  the  hours  of  labour  ; 
so  that  in  the  end  the  work**jan  realises  an  much  fnr 
the  fewer  hours*  work  as  he  has  heretofore  realised 
for  the  longer,  and  this  result,  the  workman  is  bold, 
is  certain  without  endangering  any  loss  of  work. 
Well,  conclusions  differ  when  arrived  at  by  different 
people,  and  our  view  is  that  of  Carlyle,  the  world 
is  made  up  of  wise  men  and  fools,  mostly  fools,  and 
IE  our  view  the  class  mostly  fools  includes  both  those 
who  preach  and  those  who  believe  the  doctrines 
tibovu  mentioned.  At  any  rate  nothing  is  more 
certain  than  while  there  is  a  superabundance  of 
labour  no  strike  can  interfere  with  wages  except 
temporarily.  A  strike  may  dislocate  business,  it 
may  and  indeed  often  does  ruin  a  particulai'  industry 
in  a  particular  locality  throughout  all  time.  An 
evening  contemporary  is  gi-eat  upon  the  statement 
that  this  company  or  thai  company  makes  so  many 
thousands  profit  during  tbo  year,  and  therefore 
should  pay  its  workmen  more  money.  This  is  mi 
argument  otiuivnlent  to  saying  the  advertisement 
cohniins  of  the  Star  bring  iu  double  this  year  to 
what  they  did  last,  so  the  proprietors  ought  to  pay 
the  compositors  and  contributors  double  wages. 
With  placards  all  .iver  the  place  telling  us  of  the 
"ftstoimiUng,"  the  "  oxtraordinarj' "  succeas  of 
this  petulant  but  able  daily,  we  bavu  never    heard 
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that  this  gifi^aiitic  success  led  to  any  other  than 
ordinary  business  arrangements  botwccn  employer 
and  employed.  Yet  itB  cry  is  like  that  of  the  parsnn . 
"  Don't  do  &■%  I  ilo,  but  ilo  as  I  tell  you."  lu  all  tlie 
controversy  about  possibilities  of  higlier  wages,  gr&nd 
profits,  and  responsibilities,  has  any  eiugle  one  of  the 
siipient  writers  and  spouters  who  hound  on  men  to 
strike  ever  enquired  into  one  particular  caae  and 
investigated  the  true  facts.  We  shall  discu»s  the 
general  and  not  the  particular  question,  and  we  defy 
any  of  these  men  to  prove  our  coutenttou  incorrect. 
Our  text  shall  be  a  succesefal  company,  preferably 
one  quoted  on  the  Stock  Exchange.  Now,  are  there 
or  are  there  not  constant  dealings  with  the  shares? 
Ourexperienccisthaitmostofthedealiiigiiaroniguliitod 
upon  a  Hve  or  six  per  cent,  basis — that  is,  the  investor 
purchases  at  a  price  that  be  expects  will  give  him  a 
five  or  six  per  cent,  return  for  hie  investment.  We 
are  not  taking  things  as  they  ought  to  be,  we  must 
take  them  as  they  are.  If  a  five  pound  share  is 
bought  for  fifteen  pounds  because  a  fifteen  per  cent, 
dividend  is  paid,  the  investor  does  not  get  fifteen  per 
cent,  for  bis  money.  Kor  does  the  nominal  capital 
of  the  company  realty  represent  the  capital  at  stake. 
Calculated  upon  the  original  prospectus  and  in  the 
case  of  original  shareholders  fifteen  per  cent,  is  good, 
but  how  many  original  shareholders  exist  in  any 
company  after  a  period  of  twenty  years'  working"^ 
The  question  to  be  asked  is.  what  consideration  have 
these  political  and  social  agitators  towards  the  actual 
owners  of  the  shares  ?  They  receive  a  modest  five  per 
cent,  for  their  investment,  and  nothing  more.  They 
invested  upon  the  natural  conclusion  that  the  wage 
would  be  regulated  somewhat  in  the  natural  way — 
by  ireedom  of  contract,  and  supply  and  demand. 
They  cannot  afford  to  decrease  the  net  profits,  nor 
can  the  management  afi'ord  to  increase  wages  or 
decrease  pricc»,  because  the  management  is  bound  to 
more  or  less  consider  things  as  they  are  and  not  as 
they  might  be.  We  are  taunted  with  "  huge  profits 
obtained,  at  the  price  of  the  labourers'  blood,"  by 
mombera  of  Parliament,  parsons,  and  others,  but  is 
that  so  ?  How  many  of  these  men  are  getting  more 
than  a  five  or  six  per  cent,  on  their  investment?  Is 
this  method  of  fighting  a  fair  method  ?  Is  this 
system  of  continued  mis-statement  one  that  is 
calculated  in  the  long  run  to  command  or  deser\'e 
success?  Take  the  case  we  have  imagined,  what 
results  from  a  rise  in  wi^es  or  a  doorcase  in  prices 
but  an  immediate  drop  in  dividends?  This  re&ults 
in  the  sale  of  shares  at  lower  prices,  and  aoonaequeut 
loss  to  the  investors,  and  so  the  matter  will  go  on 
till  the  concern  is  ruiuoci  beyond  hope  of  recovery,  or 
common-sense  comes  into  play  to  stop  irretrievable 
disaster.  Snppoee  the  works  driven  out  of  the 
market,  where  is  the  benefit  to  the  labourer  then? 
Do  we  mean  to  say  that  the  position  of  master  and 
man  in  perfect  ?     Most  omphfttically,  No.     But  this 


we  do  say,  the  position  never  was  and  never  can  be 
made  better  by  means  of  indiscriminate  strikes.  If 
one  works  stops,  the  workmen  can  go  elsewhere,  say 
tht;  a<Ivii*cra  of  the  men.  Wliy  then,  in  the 
name  of  all  that  is  good,  don't  they  go  elsewhere 
in  the  first  place  if  they  are  not  satisfied 
with  their  condition  ?  They  have  a  perfect  right 
to  refuse  to  work  at  any  price,  but  they  have 
no  right  individually  or  collectively  to  intimidate 
other.*  who  are  known  to  be  willing  to  work.  Ua- 
fortunalely,  nolhinn  we  can  say  or  do  can  counteract 
the  evil  counsels  of  the  writers  and  speakers  who 
have  deliberately  taken  up  the  path  of  misleading 
those  who  cannot  know  the  true  facts  of  the  case. 
Wc  intended  in  the  first  instance  to  have  discussed 
more  particularly  the  state  of  affairs  at  Silvertowut 
but  have  diverged  into  a  wider  field.  Mr.  Tyler's 
letter  in  another  column,  which  was  received  too  late 
for  insertion  last  week,  will  show  thn.t  there  are  two 
sides  to  this  question,  and  from  our  knowledge  of  the 
management  at  Silvortown  we  accept  without 
demur  his  statement  giving  the  versitui  of  the  uuso 
as  it  appears  to  the  maiiagemeut.  We  are  heartily 
desirous  of  seeing  men  really  living  instead  of 
lingering,  but  cannot  say  one  word  in  favour  of 
these  strikes.  The  real  problem  for  solution  is  the 
proper  distribution  of  labour.  I'lit  it  whore  it  is 
required,  not  endeavour  to  create  an  artificial  condi- 
tion of  things  when  it  is  a  drug  upon  the  market. 


OORRESPONDENOE. 


THE  Pl'KIFICATIOK  OF  SEWAGE. 
To  THE  Editor  of  Tiik  Euicn-nicAi.  Es^itSEBR. 

Biit,— I  shall  bo  obligod  if  you  vill  permit  mo  to  nuke 
some  comnient  in  your  coUimiis  with  rc^urd  Lo  certain 
o()iriioD8  ex|>re«a«l  by  Mr.  Webster  in  his  luirar  on  "  Puri- 
fication of  Sewage."  On  page  2  IT  in  younsaueof  tho27th 
ult.,  Mr,  Webster  makea  uii  ittUM:k  iijioii  tbo  use  in  eowugu 
treatment  of  precipitant^  containing  sulphute  uf  imn.  I 
ipioto  .ut  follaWR:  "Siitpliftte  of  iron  has  one  great  draw- 
back, tho  production  of  eulpbide  of  iron  du«  to  the  oi'ganic 
matter  combining  with  the  oxyyoti  i>f  the  nalu"  In  my 
opinion,  anil  in  acoordunce  with  my  ex[iei'ienc«,  sulphide 
of  irou  is  not  formed  in  th«  nujority  of  instanced, 
mid  whoa  it  is  formed  it  ia  not  due  to  tbe  reduction  of  the 
Gul|>hat(>,  and  I  would  further  stttt«  as  »ii  argument  in 
favour  of  precipitanta  containing  iron  sulphate  Uiat  if  the 
production  cf  the  Muck  sulphide  iadue  to  tbe  deoxidution 
of  this  sulphal/e,  then,  if  we  retid  the  other  side  of  the  e<iua- 
tion,  Ike  patrescibir  uimvic  viatter  of  tlir  sfdwye  m  oriJtfrti, 
and  so  great  good  a  done.  In  my  experienco  I  have  found 
bhut  the  application  of  sulphate  of  iron  to  ecwa^e  of  ordi- 
nary fri!«hnu>s  such  us  that  |iras«nt«d  at  the  ontfall  of  most 
aowuge  works,  and  euch  as  could  he  prcsonUyl  at  all  outfalls 
if  the  sewerage  arrangcmenta  wore  good,  mttphiilc  of  Iron  is 
not  formed,  and  only  in  the  insUnce  of  putrid  seirag«  is 
this  black,  but  tnodorou*  and  insohiMe  compound  produced. 

This  production  of  sulphide  is  due  to  the  roactJoa  of  th« 
fltilphide  of  ammonium  or  sulpburcttctlhydrugon  nroaont  in 
the  deuomiKwiiig  Rewage  upon  the  iron  salt  intruduoad,and 
not  to  the  reduction  of  the  aulphate  by  deoxidilion. 

If  aul|)hato  of  iron  bo  added  Lo  a  tank  of  fairly  fresh 
Kew^ge,  I  o  sulphide  is  (omied.  but  the  molecular  couititu- 
lion  of  the  ulCumenoidEi  present  ia  broken  up,  and  putre- 
faction i«  provvntvd.  The  iron  Kiull;  irrecipitatwl  La  fcnk 
•  xiilo,  and  the  sulphur  jirohably  sepanuas  as  micIu  at  all 


events,  no  ^-oJatile  or  ofleiiaive  connjoiinds  ot  sulphur  are 
[iTodtKed.  I  do  not,  foi'  one  mouieQt,  ex^j^ct  to  i^et  proper 
]irecipit«Libii  by  trori  sill pliiito  only — thai  hss  Iweii  tn'eil 
yuit^  iijio  !ttL<l  fiiile'l. 

Mv.  ^\' abater  sijs  that  the  BtJphurettcd  hydrggen  |>re- 
scul  in  aewn^  ta  enlircly  iluv  to  tiic  rc'liictioii  uf  tlie  ^iil- 

iiImlo»  coritJiiiiiMl  therein.  Iti  this  I  ciiritiut  a.ff'»B  with  him. 
11  toy  Opinion  th€  prcxliictioii  of  flnJph«rott«H  hytfrogon  in 
wwage  n  duo  to  ttio  (uitrofaction  of  organic  c-aiiiiionnils 
ciinlaining  vulphiir,  uml  U  «ntii-e1y  indeporidenl  oi  tlie  pre- 
tence of  siilpb:itV8. 

Are  the  ^tinkiir};  aiili)hiir  ^luet  of  tbo  itituKtineH  formc<l 
t>y  the  reduction  of  )tn]ph;>te«  1  U  not,  why  look  to  such 
■AS  the  source  of  same  in  i^wago '!  If  Mr.  Webster  will 
Bind)'  the  action  of  fcmiginouB  watera  oii  or^nic  matter 
in  npen  streams,  ho  will  find  thai  its  effect  in  nlwa^'.t  nioM. 
IwBefictal. 

Fiirthenuore,  iron  Balls  are  useful  reagont*  in  BOwa"e 
trimtitient,  in  virtue  of  n  [wiwer  they  haveof  forniiiigcerUiiii 
01'^a.rio-tnvlkllic  i;otn|>o[iiiilit  uoiitiiiiiiri^  iiitixj^eii,  whirh  me 
carried  down  in  the  pivcipitate,  and  thoreforo  a<ltl  to  the 
maiiuriat  |Hopnrtic»j  of  the  rIiuI^o.  Auaiii,  even  in  the 
treatment  of  jiiitrid  sewage,  when  the  blavlc  xiilphide  U 
foi-iiiorl  it  IK  hatter  than  the  volatile  6uli>bitr  euiii[ioiUKl« 
from  which  it«  sulphur  tit  dorivod.  Sulpnide  of  iron  hna 
no  (kIoiu',  and  therefore  of  itt<ol[  can  1>e  no  nniitance,  iiiileiui, 
indeed,  it  be  allowed  to  flow  into  liverii,  where  it  would  bo 
liable  to  decomposition  with  liberation  of  nitphuretted 
hydTogon,  T  maintain  that  with  fairly  fniflh  sewage 
Kulphide  of  iM^ii  ia  not  formed,  and  in  the  vane  of  putrid 
sewage  the  dit^tatinj;  odouro  are  fixed  by  the  fonn^tion  of 
the  unsightly,  liut  inofloroiis,  suli>hidc  of  iron,  which 
precipitatoa,  if  projicrly  managetl,  in  jthc  taiiliR  nnth  the 
simlge 

Iti  utmg  tirccipit4uit4  contuiniu)^  iron  aulpbato  upon 
ordinary  lUhalinc  sewage  of  course  a  hydrated  fciTOiia 
oxide  ia  formod,  and,  aa  Mr.  Webster  states  on  page  24S, 
"no  Hulphurettod  bydroj^encan  exist  when  ferrous  or  feme 
1  ttnidon  are  present.''  It  appuiuv  Ui  me  tu  hv  ^tretchiiij^  tJio 
[  argument  against  the  chemical  treatmant  of  Hewa,(^,  or 
nitnor  it  is  trying  very  hard  to  nccmmi  for  tie  evident 
purilicativri,  wiien  *:ei'taiu  reaijentM  are  u»i»I  to  »\>euk  of 
"  a[i  apjiatent  purification  "  jirodueed  by  the  dilution  with 
water.  Of  cdiiivu  hu  water,  excepting  that  derived  from 
the  Bcwago  itself,  need  ever  ho  used  with  the  addition  of 
any  i^kemicnl  Tvat:eiit,80  that  Mr,  Wehster'a  contention  as  to 
dilution  liax  no  value. 

1  am  pleased  to  see  that  Mr,  Wcbater  eupperte  an  opinion 
which  1  have  lon^  cntertAined  and  ^von  expreflHion  to  on 
public  oa-afiions—nanit'ly.  that  ferric  oxide  acts  the  part  of  a 
camev  of  oxyi^on  lo  the  uigiuuc  matter  present. 

Ml-.  Webster,  on  the  occasion  of  his  dcaoribin);  hi* 
ulwtrii;  procii'-'',  h.ia  tiikeri  .advanla^je  of  the  opportunity  to 
muku  an  ;itltiok,  a  [ieri'c*tly  fair  pioceediiig,  f  admit,  but 
sLill  iin  attitvk,  U]H>n  ch^niioid  prccipitantt  containing  iron 
sulphate. 
I  As  a  Howige  chetniat  I  claim,  however,  that  his  argu- 

ments lire  mora  in  favonrof  thanngainitt  aiich  a  jn-oeipitant 
rLitid  deodorant  us  "  ferrozotie." 
L  Alt-run;  Anckm.,  Hi  It.,  F.I.C., 

*  Coiint>'  Laboratory,  Southampton. 
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THE  STKfKE  AT  SILVEKTOWS. 
To  THK  Eumtit  •»■  Thk  Klkltkuai,  Emmxkkk. 
Sllti'-As  iii8leudi[i<4  statetncnts  are hein^ circulated  with 
rtsfereiice  to  a  strike  itt  our  Silveiiown  factory,  we  ask  yim 
to  give  publicity  to  the  following  paiticulars  of  waives  paid 
by  us  lip  to  Stjpteiuliei  1  -1  last,  which  will  he  found  to  com 
{tsrc  favunnibly  with  thono  {raid  for  similar  work  in  liuy 
part  of  England : 

Hours. 
Iiabouretv    (incUiditi^    vard-tneii     and 

Ktoken!) " 63 

ludianihbor  de|>artmont« 63 J 

Cable,    wireouveiiiiK.    hitttery,    gutta- 
percha,  electric  lijiht,  aiiu    general 

uepitmentH GO     , 

ya  jUe-hudiul  labourer  employed  by  us  leceivod  les»  than 
/j''/  .111  hiiiir.      T/if  .tlH.'X'e  {•iivmeiitJi  ihi   not   intlndp   thusi- 


Pay. 

30b.  3d. 
33«.  7d. 
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made  to  foremen,  clerks,  and  alcilled  mechanics  of  vnrioua 
classes,  who,  of  course,  draw  much  hi;:her  wanes. 

We  r.mploy  a  mrisidcrablo  iiiinilier  of  women  and  boys, 
who  are  not  inelndod  in  ihe  iibove  auitement,  but  who  are 
paid  on  a  scale  proportionate  to  that  of  the  men. 

The  woikpcopli:  were  practically  in  |>Grmanoi)t  omploy- 
tnRnl,  their  weekly  niinilKT  noi.  varyiri;;  much  ilurinj^  the 
yt>.ir:  nnd  our  wnrknhops  ;tre  hn;e  n.nd  well  vontiUtod  and 
ii(;hte<),  and  our  appliance.';  of  the  )ie^t. 

Our  factory  is  in  the  nei;;hlioiu'hooi)  of  thu  ilockn,  and 
the  recent  utrike  there  .ipiioars  to  have  unsettled  the  mindR 
of  Bumo  of  the  woikirooplo.  I'ho  majority  of  them,  how- 
ever, hnvc  boon  intimidatodiiito  leaving  their  work,  havin;;, 
when  ^oing  to  their  lIle.^ll',  to  iki.>^i4  thrriu{{h  a  crowd,  who 
hissed  mid  ^jnianeil  at  Ihoui  and  used  violent  iiinpnajfe.  In 
some  cases  they  have.  Imen  hurt,  lint  will  not  sivc  evidence 
lest  worse  should  befall  them. 

Vcatorday  alMini  11.1  women,  who  were  satiafied  with 
Lbutr  pii-y,  left  work  under  intimidation,  and  thei-o  are  now 
about  1,600  workpcojilc  thrown  out  of  employaiunt,  Icuvuig 
only  250  still  at  worK.  -Youni,  itc., 

Wm.  .1.  Tvi-KU,  Secretary. 

India  Rubber,  (iutla  I'crcla,  and  Telegraph  Worfa 
Company,  !0"1,  (\iimon  street,  K.C.,  Oct.  4. 


NEW  YORK  NOTES. 

tKROM  OUR  Sl'KriAL  CORRKsmNDKST.) 

A   Kriiiariabli    H^tfl. 

'i'iM  Hitbieapt  Krtp  Lkneu  ami  lAt  "  JUaillv  U'im"  Kfrp  t/ll. 

Kletlrinlv  III  the  li'nitml  A>ut. 

"  Our  0«tv  Sf-rtricitt)* "  Iti  thr  Xfitr  }Wi  BHiN<». 

ifew»f-nper  Seif.t<r 

"  UrnF  LuHj;  leitt  a  Lonf/-t^fiiri  !ny  1'nii.li  £iutuM  tUt  Thing  t" 

Seirare  mi  thi  iiayiKi'tn. 

Ttf  ffarttrn  fltir  Fnjfft  Srikrn  a  Vfurit  in  Ctntmt  Park. 

The  Kttlog  Totrrr. 

/UiKmiiina. 

Tkt  ItreeU  /it<i*uli>r  «u  it   Rioder  mut  ii  fUady  AmiImiw**. 

/■OHjf./Uitttiiu^  lHM»iU*rfit  LiyAliny. 

Nkw   Vork,  iie]j(ntif>a-  2S,  ISSif. 

The  ])ast  week  has  been  an  uxcejiUon&l  one  ha  reguids 
c'luetrical  in:itterK ;  tjiere  lias  been  no  sithway  ox|ilusion, 
iind  no  \nctini  of  the '*de.idly  wires  "has  aFTorded  nutter 
for  u  sensational  cohunn  of  oxa^sgerated  noosenw  in  the 
daily  presjf. 

'Ihe  subways  continue  to  occupy  attention  as  the  authiM*!- 
tiea  have  ilecidci)  in  future  to  df<maiid  n  money  deposit 
fiom  the  snbway  company  when  a  |»ermit  is  granted  to 
upon  the  stieete  fur  now  work,  the  dtijiunit  to  Ixs  held  by 
the  Commissioner  of  PubLc  Works  until  the  [wvinj;  hiu 
been  rolaid  to  the  satisfaction  of  that  functionary.  The 
Mubway  I'oiami.'mioners  are  of  opinion  lliat  explosions  in 
their  domains  will  only  be  prevented  by  stri Icini;  at  the 
root  of  the  evil,  and  sug^^cat  legislation  which  shall  jpve 
them  |)ower  to  enforce  the  pmper  constri>ction  of  the  j^s 
mains  in  oi'dcr  to  do  aw;iy  with  the  inimo'ise  iimonnt  of 
Icalutgo,  which  at  prcnont  amounta  Ui  10  per  cent  of  the 
total  ipmntityof  ^i^hh  munufuctured. 

The  amount  of  matter  pnbli-shod  in  the  >{enoral  pre>s  on 
electrical  mibjecta  jilford*  i^trikinj;  evidence  <if  the  now 
widcaprcad  intorcst  in  electricity,  oiid  the  general  doatre 
for  fuller  information  aa  to  the  methods  employed  in  the 
countless  applications  of  that  potent  factor  of  ci%'ilisatioii. 
The  daily  presn  caiuiot  be  complimented  either  upon  the 
tincerity  or  the  aecumcy  of  it«  cfTorts  in  this  direction. 
Last  week  all  the  ]KiperB  published  a  tele^pam  from 
London  giving  an  extract  from  a  pajter  read  by  Mr. 
W.  U.  Pioece  bBfoie  iho  liriiish  Asawialion,  in  which 
he  said  that  it  was  impossible  tu  uut  a  current  of  sulli- 
cient  intensity  to  kill  a  man  with  certuinty,  and  thai 
"the  fteiieationnl  r6iKii't<i  publifihtHl  in  new^jupcra  about 
people  being  killed  by  shock*  fttini  electric  wire*  hwl. 
iiiHin  investigation,  bocn  found  to  bo  nonsonao. '  Although 
Nlr.  I'rcece's  mc;tiiini;  waa  pci  (octly  cleur  tv  any  eleclrician. 
and  in  accordance  with  the  views  of  rao^l.  the  I;tst  »ent«m-o 
of  the  telegram  avuiioed  the  ire  of  Ihe  »>n«atiomd  reporters, 
lUid  in  every  pajMi  the  tidcgnim  wuu  iniiited  iukWuIi 
attractive  hertd-liiiu,  .nimh  ii*i  "  .\n  Kii^Iinh  '  Electrician' 
on     Kxecution     by    Klcctrivity, "     "  Krtgluiid's    DuuLtinji 
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Tbomus,"  " Aslonighinj;  Iynonince,""A  BiidJy   tnfonuotl 
KnglUli  t^loL-triciaii. 

Annthor  ht-igbt  examiilv  of  iiewBpii]>er  (.'leutricity  is  the 
following  exlnict  from  ;tti  tHliUjiitil  in  a  k^dirig  Xew  V'orlc 
evening  ]h{wi-;  "Tho  s^jmc  "ighi,  all  «f  Fidh-avemie 
;kbovc  Kouiteoiith  alreel,  wis  in  Cimnieiiaii  Jarknea». 
wbili'  ovet'beitfl  tl"  fiatr  ,/rcirir  ntrrnii,  i-hujgai  iit 
H/mr  jKiiiit  ill  i/i  cij'niil,  Hui'hM  ittni  xflrtUereii,  irtultitt^er- 
*"9  f*f'  "'"'  jfr-'prrtit  'Ovny  rrfT'i  f"i>t  ■'/  lOin;  fur  tlf 
l«trtini/  \>f  tltr-  I'ltrrrnl  nf  twy  [«/in/  uvitJif  hii'c  ilrtdi  ifntHi  uiul 
i/i-^iiiiidiint  in  ffriv  diiwhoii.  How  long  will  ■  lunij  sutferitig 
|)eo[)lo  vnHure  this  ihing,  ami  bow  man  v  more  liV09  iniist 
be  sacnlicod  to  tli«  lightning:  deniuci  befr>rc  an  urousecl 
public  Miitimeiit  will  l»^  thv  ile^Jly  |N(i:%llol>i  wlieix-  they 
ai'u  luyin^  tto  iiiiiny  human  b«in;;s  T  TIr'  itiilivti  &re  my 
owii,  H8  tho  [rasaaj^e  in  too  clialiiictly  precious  Ut  be  |iriiitec) 
nthertviHo,  It  i»  a  lulief  to  timi  from  such  i^mtranl.  jire- 
judiced  nibbish  to  Iho  uxcvllenl-  iirtiulos  uii  clvi'lrical  hu1>- 
JMM  in  .S'lft'"*" '■  }fa'juiiiif  an<I  Jlurj/rr'^  ICif-Ui/.  The  latter 
juumitl  liufl  fnllnnrecl  iifi  Mr.  Wheeler:)  Tuaftt«i'ly  ni'ticle  on 
the  electric  light  \>y  a  sketch  of  the  cluciric  niilmiy  iriduslry, 
whi(?h,  iLlth^iunh  itpfuircntly  not  com[>ilcti  by  an  "eloctrical 
expert,"  uflords  the  uiitcchuiciil  reader  a  clear  insight  into 
the  bistorr  itncl  tlevelopmeiit  of  tbiH  hmnch  of  oTectric;!! 
work.  The  niilway  articles  which  rcuontly  appoured  in 
■'iaifnio's  urc  to  bo  piibliHfaud  iti  book  form  this  fall,  arid  the 
sume  will  prulNttily  he  done  with  iho  electrical  series,  and 
ibey  will  tindmiblctlly  make  u  c;L]tilJil  [lopiilnr  trtwtisii  on 
the  recent  progreM  in  some  of  the  more  imporlant  applica- 
tiouB  of  electricity. 

The  IS'd'I  World's  Fair  project  is  hanging  fire  aoiuowhut, 
cbieHy  on  ac«ount  of  the  ditliciilty  iit  the  eeloction  of  a  suit- 
able and  convenient  site.  This  Committee  on  Site  raarle 
public  their  selcclion  lust  wcok,  and  when  it  was  found  thiit 
jjarl  «f  Central  Park  waa  ineUided  grflal.  nppodition 
Woke  forth.  The  Pwk  Boai-d  have  prumiaed  to  lio  all 
in  their  jiowerto  prevent  any  {Nub  of  the  park  being  ii<wd 

r  lire  fair,  and   HOvuml  of    the   paiiers   also   oppose  the 

home.  Although  the  op|>09ition  aecma  to  be  in  the 
minority,  am)  altliongh  euiitribntiotm  urv  flowing  in  in  Ur;:!: 
Huun*.  it  would  nolbestirpriiiiiig  if  the  discussion  »eid  deiuy 
woi'u  to  reitnlt  in  the  fuir  being  xocured  by  Chicago  iniitead 
of  New  Vork  as  the  ChLc&goane  are  puahiii;:  the  mutter 
with  the  greatest  vigour,  ami  there  no  uisseiiHtori*  exist  .» 
to  n  giiiiable  nte;  in  ChiujLgo  there  seems  to  exist  an 
fmtiamu  df  ricJKV-ie-i  in  that  direction^  while  in  New  York 
tho  question  of  site  ia  a  difKciilc  probEem,  and  one  on  which 
the  whole  project,  as  regards  Xew  York,  bids  fair  to  go  u> 
wreck. 

I'lans  are  being  prepared  of  a  monster  tower  for  the 
Woild's  Fair.  The  Lower  in  to  lie  1, 200ft,  high,  and  in  cwti- 
niitted  to  cu»t  iiboul  X  100,000;  it  will  )]«  3J()fL.  in  iliamutor 
ut  the  Ihiho  and  a)>out  100ft.  ut  the  Buramit.  The  frame 
work  in  Ui  1)0  of  aeamlcaa  nteel  pi]>e,  and  it  is  proposed  lo 
umploy  triple  jihite  glass  to  lill  in  the  sides.  If  this  can  be 
used,  the  tower  will  have  tbo  appearance  of  a  gi^itic 
u-ystiil  palace.  Three  diflcrant  aeta  of  elevators  will  ho 
lirovided  tn  carry  visitnni  from  the  ground  to  the  summit 
of  the  tower.  The  iloicigiicr  is  a  Mr.  KeIlo«;,  siiiwriii- 
beuduuL  of  the  iron  tulw  woiks  at  FimlUiy,  Ohio. 

The  visit  of  Mi'.  I'klison  t«  Kuropo.  and  the  Highly  Hat 
Itring  raceptiiin  accorded  him  wherever  he  has  gone,  have 
attracted  a  gooil  dual  of  attention  both  on  the  |>art  of  the 
technicid  press  and  tlie  decidedly  untccbnical.  A  Icailing 
ulei:Lri(-jil  pajicr,  iiole«l  for  its  enterprit^e,  (.'oncludcs  this 
wook  the  publication  of  a  lecture  on  "J'^lison  and  hi«  In- 
ventions i*t  the  Paris  Exhibition,'  by  W.  .1.  Hummer. 
This  description  uf  Edison's  most  important  prodtictiona 
has  run  through  live  numbers,  and  is  very  interestinff  read- 
ing, deriving  udditionul  value  from  the  excollciit  ilhiatra- 
tions  which  acconi[jauy  lb«  text.  The  daily  jrapem  have 
chrutiieled  all  Mr.  Edie<m'a  doings  in  Paris,  Berlin,  and 
London,  and  have  also  Uiuicbed  out  into  various  descrip- 
tions of  the  manner  in  which  some  of  bis  diaoovcrios  were 
made,  ami  uf  his  penciinil  characteristics  and  atuinmenU. 

From  the  account  uf  a  recent  interview  with  niie  of  Mr. 
Ediion's  iutimato  asanciates,  we  learn  that  "  be  ha.s  delvod 
into  all  Kelds  of  litenttiire,  sad  has  been  all  his  life  a  grout 
1  uadcr,  or  ralhvi'  dcvourer  of  boukn  on  almusL  any  subject, 
und  he  iHuiieH(>i»  tbo  rare  iplality   of  mind  of  assimilating 
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Thti  iinictic^  iiuportaiicu  of  Cita  viuwi  1  have  uuuncijU4iil  ara, 
I  Iliiiik,  ftullioieiiitly  ubviuuH.  Ki-er^uiiu  will  wliiiil  that  an 
•!Vt«mal  forco  cannot  )hi  apptiwl  to  a  tyateui  m  uiutiun  without 
altaoLiiiu  tbat  mi>ti<iii ;  oi>iiMt|UuiiU>',  uwtter,  in  whatevor  »Ut«, 
Muinut  be  tituoltuil  wiilKiutcluiBgss  bikini;  plaov,  vrbicli  will  be 
inon>  or  !«■■  permanonl.  The  npnlioAlinn  nf  heal  wil)  cauae  m 
clianfpi  vi  roluiiifl,  anil,  m  laat,  a  uhaiijii;  i>(  oondil  ton  ;  thv  a|>pli- 
cHlion  (if  external  streut.'*  will  nlaa  pr>«juc«  a  chAng«  of  roluitw ; 
attd  It  ia  natumt  to  uif«r  that  them  inuat  be  iwiuo  rdation 
betweoi)  thv  Iwu,  and.  nooordiiigly,  Pruf.  CanitiUe^'  lias  drawn 
attention  tu  Iliu  (act  tluit  tlia  niuat  t«iwcsuiu  mvtaia  have  high 
in«lting  points,  tliouyh  here  agatu  theto  is  a  graat  want  «f 
cxactauH,  partly  ou  acouunt  u(  the  dillioulty  uf  itieaauriag  hiffli 
l«iitpsmtnrug,  nnil  partly  hj  PMaun  <*(  th«  sonrct^  af  pun 
inatorials. 

.44faiii,  lung-ooDtiuuud  strossoa,  or  itr^Mes  fr«4uently  applied, 
luay  bo  expected  t>i  ]>nHluoo  pernianoiit  vliaagM  of  funn,  and  »• 
we  arrive  at  what  i>  tonuud  thd  fatigin;  <•(  aulMtAiiuox.  Slrulcbfat 
lieyfiid  their  elastic  liiuita,  which  Tluiita   1  d><  t»A  wsj^fsjja*.  \»s 


the  esMnce  of  what  he  reads  and  ivjeetingtlie  noneMeutial; 
his  reading  has  bc«n  of  a  catholic  nui^n,  and  lie  can  hold 
bi3  own  ivith  any  book  I'eador  in  the  land.  Uis  memory  is 
phenomenal.  Indeed,  ft  is  a  bywoi-d  in  the  laboratory  that  ' 
'  Mr.  Eiliaoii  never  forgets  anything.'  Xaraes,  dates, 
ahsti-act  mathematical  formulas  and  nilca  alike  Rnd,  a  lodg- 
nient  in  hiiibniiii  arc  on  hatal  at  all  c-imos  ready  for  inatunt 

lUMS." 

The  reduction  of  degi-oes  Kahrenhoit  intodo^reea  centi- 
gr.ide  doen  not  involve  the  use  of  any  "  abstract  mathcmati- 
cid  foruiida,"  yel  when  Mr.  I'^iison,  while  giving  evidence 
ill  the  Kommler  eminiry  case,  van  asked  how  many  degrees 
(rentigmdn  fiChleg.  Fan.  were  e<iuivaloiit  to,  after  some 
ronsidemlion,  he  was  obligeil  to  give  it  up.  and  get  Mr. 
Konnelly  to  sup]tly  the  answer^ 

Two  central  stations  in  the  West,  for  the  supply  of 
cuiTent  to  incande-scent  lami»  at  long  distances,  liavo 
recently  atlractorl  attention.  One  is  at  Englewood  and  the 
otbcr  at  Ottuwa,  Ijotb  town>i  in  Illinois.  The  I'iriglewood 
station  u«es  tin!  Westin^hoitnc  alternating  system  :  a  start 
was  mode  10  months  ago  with  one  i.'iO. light  machine,  but 
the  demand  was  so  groat  that  a  socond  machine  of  I,.*)©©- 
iifjht  caijacitv  was  soon  added,  and  very  shortly  a  thiid 
dynamo  of  the  aame  outinit  will  I)C  installed.  The  station 
is  an  annex  to  a  large  planing  mill,  and  the  electric  light 
machinery'  is  nin  by  the  steam  pUat  of  the  mill.  The  fuel 
luod  ia  of  a  very  ocoiinmical  natuie,  couMeting,  as  it  does, 
of  sawdnat  and  shaviuga,  which  are  deposited  in  a  vault  ia 
front  of  the  furnace  by  a  system  of  fans  aud  blowera  that 
convey  the  shavings  along  iron  pipes  leading  from  the 
different  machines ;  from  the  vault,  the  fuel  is  shovcllod 
direct  into  the  furnace.  Over  tiftot^n  miles  of  wire  are  used 
un  tho  outaidc  circuil&  The  rctidcnces  lighted  are 
st-attcreil  over  a  large  tciritory  and  some  uf  the  himps  are 
two  uad  a  fjimrter  miles  from  any  othara;  »ldiltotial 
circnite  ai'e  now  being  4;on»tructed  which  will  ultimately 
carry  current  to  twice  that  ilittunce.  The  current  la 
•iupniied  by  mieasiiremi^iit,  and  the  xyittem  works  salisfac* 
torily ;  so  far  ttio  customers  havo  not  compluinod  of  any 
ccceDtricibyoTitfae  jiartuf  the  meters.  Ilie  other  station  men- 
tioned supptiea  light  to  Ottawa,  but  the  .ttatiou  is  aitiiated 
at  Marseilles;,  a  town  eight  miles  ilistuni,  whotv  ample 
water  |Kiwor  is  available  to  run  the  dynamos,  which  are  of 
the  Ileisler  long-distance  incandescent  system.  The  tnink 
lines  nro  built  of  No.  8  American  ^uge  copi>er  wire,  insa* 
latod  with  waterproof  covering.  Over  15  miles  of  circuit* 
have  t>een  erected,  including  some  12  miles  of  No.  11  wire. 
The  iii'st  lamp  is  in  Ottawa,  distant  !U>me  eight  milei  from 
the  station.  Vha  plant  was  only  very  recently  completed, 
but  the  first  dynamo  is  now  carrying  a  full  loud.  The 
lamps  fiu-thest  from  the  station  arc  said  to  burn  a«  brighter 
as  l.'unpH  placed  near  to  the  dynamos.  In  a  short  time  this 
station  will  bo  operating  ligbta  in  four  dilfcrent  l'>wns, 
three  of  thorn  being  five,  eight,  mid  10  miles  ruspovtivoly 
distant  from  the  centre  nf  the  system. 
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exiai  except  when  strowK*  kre  nppliwl  i|uickly,  subnlaiives  tire 
permaDantlf  defomiod,  luitl  Ott?  imiiii;  clTecttf  fullon'  Lhu  lung 
Mtpluitioa  of  hsHt.  T\\a  cotintnut  ructirreiKO  uf  Btreaaes,  even 
tnove vithia  the  olastic  liniil,  luuHen  cliantfea  in  the  amuigeinent 
of  UiD  imtidos of  substancca  which  aluu-ly  Alter  tho  propieities  of 
the  IntU^r,  an4  ia  thiA  nnf  pioccA of  ntAclnncrj'  which  theoroticidly 
were  aliuniliuilly  strong  for  the  work  they  hml  to  porfonn,  h«ve 
fniled  After  11  ■iiomnrluu  «xt«ndod  |«jri««i  i\(  iiiw.  The  ctTwt. 
U  intBi)aifi«(l  if  the  iitruiuuii  tire  KjiplioJ  tuthtcnly,  if  they  rejtch 
DGATly  to  the  clastic  limit,  AUtl  li  they  nre  im|Kist-d  ia  two  or 
more  ilirectionB  at  once,  for  then  the  inoleoular  disturbancti 
iNwonien  voiy  intense,  the  interna]  etiuilihriuoi  ia  upwt,  nnd  a 
t«>i(]ency  tn  rupture  folIowR.  Such  cdmm  occur  in  nrtiUcry.  in 
ermoiir-platet,  in  the  tmrts  of  mfichinory  Buhject  to  iiitimat,  hihI, 
aa  might  be  expecUta,  th«  ttwitructirc  eflvctii  ilo  wt  »lway» 
nppear  at  once,  hut  nfteri  nUtxr  long  [K'nodii  of  tiiiitj. 

When  conaideniblv  iuhwk-h  of  iiieU]  luive  tu  lie  manipulated 
by  forgins,  or  by  preastire  in  n  heMted  condilion,  the  subwiiuent 
euiJiiiguf  the  moM  inipoaea  rcatrictiona  on  the  free  tiiovomcnl 
of  soiue,  if  not  nil.  of  Che  particlea.  Intamal  atrflases  are 
developed  whtdi  al«wly  awert  thuniBBlve»,  hihI  often  CHURe 
unexpected  fail ui'ea.  Tu  the  nianufitctitre  of  dirn  for  culniiig 
pnipowe,  of  chilled  nillen.  of  Nhot  and  Khnll  liardeneil  in  aii 
iiRO(]nBl  nuutner,  spontaneoua  frecturuH  take  |)U('e  without  any 
ni>piireiit  cauftc,  and  often  after  long  delay,  the  reaaon  being 
tnnt  tlin  c'>iuLniinB(l  molecular  motion  of  the  inner  pnrtjcl(» 
gnidually  exttnida  llm  inutiim  of  llic  outer  onus  until  n  iolution 
of  co-nlinuity  ia  cauited. 

Similar  atrewwa  occur  in  auch  maitMtn  aa  cntiik  stiafta,  screw 
shaft*,  gun-hoopa.  etc.  The  late  General  lOJakoulaky,  aorae  17 
TMn  ago,  commenced  n  nyateniatic  invoatiKation  into  the 
internal  atroMm  in  the  tiiboa  and  hoopa  of  gune,  and  in  armour- 
I>ieraing  aliulU.  TlKMiirUnid  lui  niinuud  viu  to  cut  diaua  or 
tings  about  half  an  incli  thick  ult  ihii  1i<)u|.>h  and  HhetU,  tu  divide 
the  meUd  of  each  diae  intu  from  four  to  aix  ritiy;*,  tu  fix  by 
nWADB  of  aUver  plugs,  nn  which  very  finely- marked  cross  lines 
irere  drawn,  from  four  tu  eight  points  on  the  surface  of  ea^'h 
ling,  and  then  to  msMurci,  witli  cxtratite  exaclnoBS,  the  chatijpis 
in  diameter  priHliioed  in  vvory  ring  by  the  siioctwiiivi! 
eottitig  out  of  tlio  riitj^.  Knuwing  by  direct  tvHls 
the  mealiaiiical  uruperties  of  hia  material,  ha  wai 
able,  from  the  onangea  in  the  diameters,  to  calculate 
irlint  the  tangential  stresses  in  every  part  of  each  disc  wuro, 
and  tu  draw  infcrvnciM  as  to  their  IJtiKMS  for  the  work  they 
were  intended  tu  iierfonn.  The  ume  methix]  of  inveatigNttuii 
has  been  pursued  ny  Captuln  Noble,  of  the  KUvrick  Work*,  anit 
by  Lieutetmut  Crozier,  trf  the  I'liited  States  artiliery,  with  the 
{iraotical  result  that  probably  much  more  attention  will  bo  paid 
III  future  b)  tlieprinciideaoti  which  the auncaling and  hanleninj; 
of  atee]  ia  carrtvd  un.  A  gnu  hiH>p  or  tubv,  ti>  Iw  m  the  litwt 
condition  Ui  runiMt  n  IjurNtiiig  Hlniaii,  should  hnvu  il«  iuiiur  aur- 
fsce  in  a  state  of  oouiproaaion.  Hud  ila  outer  tnaatatoof  tension, 
and  thv  hoops  should  be  slirunk  on  to  the  tubes  or  on  to  each 
other  with  but  very  little  pi-essure.  (ieneml  KaUkoustky  pro. 
poted,  in  iiixlvr  to  aut  un  benolicini  iiildnial  KtrvKMOt,  thi<  Lubt^n 
wUoh  were  tHjingiinniudcu  ith^iuld  )>»  cnnlcd  fr»iu  tho  iitaidv  liy  a 
jet  of  ateani,  ul  aii',  of  water,  nr  >>f  oil  ;  and  hu  luhuciitud  the 
pnctioe  of  teatinjf  the  effecta  uf  uuuh  new  method  of  manufac- 
ture or  of  treatinont  by  the  careful  meoauremeuta  of  slices  of 
the  tinishod  ninturial  instead  of  workiu);  at  random,  as  ia  still 
very  much  tho  pirtcticv.  It  ia  vvidunC,  als'i,  thrit  a  HHrnplu  nf 
ftteel  cut  out  uf  a  gundioon  or  uraiikahnft,  and  toatuil,  can  afford 
no  indiciiLiou  of  um  available  tunauity  of  the  Muie  wvtiip'le  in 
iit'i.  When  released  from  the  constraint  of  its  surrounainga, 
the  ixtrticloB  must,  of  necessity,  ahange  their  condition,  for  the 
disturbing  forces  have  Iwen  removed  :  and  the  probability  is 
that,  if  the  Ktiiol  be  good.  Mux  tost  will  prove  satiafactcny, 
Mpeoiallf  if  aouie  time  ne  allowed  to  elajwo  Mtween  cutting  out 
the  sample  and  teating  it,  and  a  f^ao  security  will  bo  viigciuLsrud 
vuch  113  haa  often  led  to  disastrous  results. 

The  influence  of  time  on  eteel  aeoms  to  be  well  ostabliahed  : 
UiB  highiwt  ijiiality  of  tool  steel  are  kept  in  stuck  for  n  onnaider- 
ftble  [wriiKl :  and  it  *v«nu  ourtaiii  tlint  bayonets,  awonls,  and 
guns  are  liable  to  cliangoa  which  may  aooount  fur  some  of  the 
luuatisfaotoiy  rMulta  wliioli  have  manifested  themselves  at  teita 
npa&ted  after  a  eonaideniblQ  int«rva1  of  time.  Aa  all  theae 
things  have  boMi  liunlened  nnd  tempered,  there  must  necessarily 
have  been  oenaidansbU  eonstraint  put  upon  thu  frvodom  of 
uii'tion  uf  the  paitidM,  Thiseonstramt  hnagnutunlly  Ijoan  ovitr- 
oome,  but  at  tlie  exnenaeof  the  particular  i|uality  uf  the  stetil 
which  it  WTia  originally  intended  to  aeoure. 

I  have  now  htid  before  you  the  vtewa  rcHpocting  the  conatitu- 
tion  of  innttor  which.  I  think,  aret^'aiiiinggniuml,  which  e]t|ilniii 
tnaity  pheaumena  with  which  we  nro  fitiniiiar,  and  wlitdt  will 
aorvu  aa  guides  in  our  treatment  of  muUda,  and  uaixrcially  of 
alloye,  but  I  must  adntit  that  the  subject  is  still  by  no  mo<uia 
eloar,  that  a  groat  deal  more  defimtion  ia  wanted,  and  that  wu 
are  atill  awaiting  the  advent  of  the  man  who  ahall  do  for 
molccuUr  physios  what  Newton  did  for  astronomy  in  explaining 
thu  structure  of  the  universe. 
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Wbeu  coiui'lurtri}:  tliii  a|iii1ic«tiun  of  anew  mean*  nf  irainimitliait 
inworfor  titinint;  iiutiiowM,  it  mwins  aluKMt  uaCMsary  to  luakt  nhik 
allunoti  la  l\iv  stcUncDKiuo.  ludueil,  il  tho  ataa-n-nngtae  Ja*a  not 
uwc-  iti  oi'gin  to  tlig  noceMlties  of  tniniag,  yi<t,  [wrtisp*.  most  of  tl» 
funcltmoiilal  impruTonients  were  workfril  out  in  mining  anginni.  and 
nflcntimnii  liy  mnu  iliravtiy  LKtuuected  with  Riinin){  luilunriti. 
Savory'"  rnj[iiic  whk  jtrimsriiy  umd  for  puuiitlnx  miniM  ;  and  NcW' 
comon,  a  LtevookhiTe  man,  Mfwdatly  dcmjtneiJ  lib  "  Cornish  "  unsiao 
fw  iIiainiuK  thti  metalliferous  miuca  of  Own  wall.  Watt  aud  Bnulton 
iil'tilieil  their  "  liro-ougioe "  to  (imiUT  parMttot.  And  Georgt 
3l-pli«iii)ou,  cliu  nun  uf  >  rittiniui  at  a  Northuinbritn  <Killiery,  worked 
hirosoU  as  gin-boy,  llriiiiian.  li(-.ik<iMnta,i].  hiilI  ongj  no -w  right,  andapi*al 
his  earlier  yestB  eutli'ely  aijii>iig<t  co1lit3ri<i«.  tlifxa  tlien  tlie  stesiu- 
vnuSiieownaoimiuU  to  the  luiDiu;/:  JodDstry,  it  ii  not  aurpruing  to 
lind  Tiiitiiiig  ciiKitiL'^rB  lakitig  a  deep  interest  in  the  vrwptaa 
ai  clec-tncity.  Iud«ud,  il  is  witU  ue  little  |>rid«  wc  nud  the 
n-cllknovrn  oame  of  Lt>eke  m  one  of  the  (imt  uaera  of  d«e- 
Iru^al  plant  for  mining  purposes  in  this  ooiitiliy.  The  man 
■o  ax  t)ia  Nor  II I  an  to  u  (it&ul  was  when  erected,  snil  ntill  n, 
tliB  larRwit  ulnulrical  i>o«ur  jilnut  in  Oreat  Brilain  abovr  or  Iwlow 
gronnd.  Wi»  muat  aUi  muFmUr  llial  iwrhsps  tho  first  undcrgrounil 
vlertiic  (>um]i  was  airctud  by  a  free  iniuur  <>r  thu  Forset  of  Dmdi  Mr, 
V.  ISraiii,  and  I  venture  to  think  th«l  tlip  [luek  ahown  in  thti*  over- 
riiline  fnidlinji  notiniis  lua  been  well  repaiiL  In  eomnariiiic  the 
introdnctinn  of  xtsam  and  oloctrictly,  oiuicauuot  but  note  ilic  different 
rsles  of  [iroDiexa.  It  look  more  tluu  60  yuun  tu  ilevt^lap  the  vacuiiui 
cylioder  mrSavtiry  into  the  doiiblc-actiiDii  rniiilvti.-tiiig  bosm  i;iu;ini:  of 
Watt  oud  Boulioit.  And  raoat  of  llio  iiii]ir<ivciMnt«i  of  the  twe 
3tL-|diuti)imiH  were  nut  made  before  the  early  part  of  theDrcmutoentury, 
Tb-)  lint  ]>r«otic8J  clrotrio  motor  wa»  imufo  by  Jacobl  in  18W.  bat  the 
motors  »m^i>d  little  mora  thsn  mare  toys  till  tliu  iiitroduoilou  of 
the  Qramme  dynamo  in  1870,  aad  Uien  the  tTaitiiniiaian  of  pawur  by 
etectrivily  licuanii.-  a  cot  mil  ere  ial  poMibiU^.  By  1800  cnoton  had  re- 
unived  c:uiisid(.-nLl)le  at^eii  tii>ii ,  4iiid  marked  ini|iroTemsuta  had  b«ei>  msd* 
liy  tho  late  Dr.  Werutir  Sivuieus  aud  tXhtTU  For aome  years  now, 
uiarhiuM  of  all  rjoi  h*v«  bwu  ciiMiKH-'d  witb  ease  and  i^uitaiiity  to 
fill  til  the  vary  ini;  r«r|uir»me[Ltfi  of  ouriiidiixtriM.  It  it  woittiy  nrnoto, 
too,  tliat  tbv  ofEeiency  <-)  eoavoTslou  obtained  is  so  high  tbat  there  is 
ptuctioally  no  room  tor  further  advance  lu  this  diiection.  Tho  motor 
mtuma  anout  66  |Kir  cent,  to  94  iH-r  wiit.  of  the  ener^  supplied  Co  It, 
aiid  the  thooroticsl  liiuita  am  obviuitily  alnioot  rusuhoJ.  riiia  ra|dd 
pro^cat  in  electricity  is  due  to  tha  «|ili;udid  ubility  iif  eur  aoientuta 
feiid  tbc   nmcbanicsl  fpeniiii  or  out  cii;;igiL'i>ri.  lalher  than  te  the  aim- 

(iliHty  lit  lUe  aut^tot  SuniDthing,  [xitUiiiiii,  is  alao  due  to  lliepeculisr 
RHcinslinn  el  00  tro*  Inch  IOCS  Hesni  toexurl  over  the  ntudeuL  Thera  b 
a  certain  ohann  about  dealing  with  wlint  wo  caunut  net  and  can  only 
partly  iiDderMtand,  but  what  is  idwayi  olxnlieeit  to  fairly  well  ilcfiaiid 
luwa.  tie  this  aBllmsy,  the  comltined  effort*  ol  the  Bcicnttat  and  tho 
pnittii-al  iiiaij  liav"  rniliKusd  thn  problem  very  nearly  tn  itn  lowest 
ti'r<i>»,  mill  nov  ■  &0  b.p,  iiintoi'  fjtn  Ih)  bamtloil  uiord  easily  tliaii  *■ 
sleani-i'iijjinu  of  tlie  «»roo  i)owor.  I  Imve  ;?<ijii|>arm!  Lbo  introiiuftiou 
or  tbe  atr&iii.eiij^ine  and  the  electric  aiatnr.  but  wti  must  not  coufuund 
the  rimctiuiiii  ur  tht  two.  The  atoam-cngiue  i«  nsscntially  s  piiue 
liiulor.  coal  tieiii^  chu  -iouilis  uf  cucr)(y.  Elcctriaily,  aa  ceaslderMl 
here,  in  a  nicdiuiii  by  which  ennrKy  )a  trauimittod  frvm  one  plsoe  to 
niiotlipr.  It  in  not  a  eourov  of  iiidop(ind«i)l  nliergy.  1b  this  pa|Mr  it 
will  Ik  nmleritood  that  lbo  ji-rlm*'  motar  of  aji  ereotria  power  plsat  l« 
lu.iTiiiied  tu  li«  aituain-eujilim,  oi  a  waler-wheel,  er  ether  uisubfuo 
ilehviiiK  itH  uiiurtty  Irom  tbecointiuntlon  of  fnetor  Ueedc  energy  uf 
nialtrc.     Having,  thou,  delinud  wlist  wu  underataiid  by  an  electrical 

Iilaut.  wc  will  we  what  ci>i>>titiit«i>  itn  usMutial  uuiupaaont  parts, 
'riuiarily,  our  ubjrct  ii>  lo  Irauaiiiit  oaergy  from  a  jioiut  whcio 
it  Pan  be  cheajtly  generated  to  a  point  where  It  can  tie  ii»o- 
luily  «p>nl.  Tli'To  aw  suvuml  Woli-Kuown  ways  of  doing  this. 
Til"  tiiii|iWt  plan  in  prnlialily  a  riRid  coutit-clion  Trolwenn  tbi'  prinm 
fbnri  anil  tbn  (wintnl  njiiilimtitiii  of  jinwer,  aa  iu  thit  pump-apuar  of  a 
Cornish  «iiginL'.  A  wirc^  rope  can  lie  iuii  I  in  asimdorivay,  ultllet  with  a 
recipreuatiog  or  a  ecu tinuo'Ut  motion.  And  this  method  hu  tlie  advan- 
tage ef  flexibility,  and  tbe  [mIU  ti  not  ntKiuuarily  strught,  or 
nearly  so.  Indeed,  this  plan  haji  dnservcdly  mot  with  no  little 
favour  of  late  years.  Or.  again,  wo  can  oie  steam,  oompressed  sir, 
water,  or  •leciilcity.  Each  oT  tlicsc  Mt  moth*ls  of  trannmltluig  enencr 
putLieaieii  certain  mlvaulagea  ixtcullar  to  itiK'lf ;  and  cousin  uuntly  eauli 
will  be  more  or  lusa  adajitui  tu  auy  paiticulai'  esse.  It  ia  not  pru- 
IxMnil  hvct  to  examine  tho  relatifu  advantagoH  ai  leugth.  Wo  will 
oidy  note,  aa  an  axiom,  that  wbere  the  jiower  can  be  applied  directly, 
u  puxii  ivu  iiiutliod  givea  mrnally  the  litat  ivdulls  aa  rojianla  firat  otut, 
inTimomy..  and  durwutlily.  It  ti.  fiuwevtti,  apjiuu'iii  tliat  if  the  energy 
i*  1(1  \iv  trail  iiiii  It  oil  any  diataiiui'  a  lluX-iblc  U'muuctioii  U  desirable  ; 
and  if  the  diitniu-ji  In  roii-iidcratdc,  that  Steam  will  be  out  of  tho 
i|>«4tioD,  under  exLiicin>:  condiiioiis  of  pnwaure.  Indeed,  tho  mattor 
will  rcKolvc  ii>oli  into  a  oil  nice  of  lopv,  vcalor,  com|inM««d  atr,  or  oleO- 
tricity.  Tbu  rn|io  iyi>Iiiiii,allbout;liuomjurHlivuly  cheap  at  the  oiitsot, 
i«r>Mlly  tmiinliitaiii.uiiLl  Ibii|vliint  t'llii'ii-nt^y  IjiIow,  liy  plant  elBeieney, 
I  here  iiiiian  tli"  ratio  bi'twenji  uwliil  work  »np|  Inlil  work.  Hjdrauuc 
trauamiwiiou  lia»  tiTiaiii  advaiiiaK'>*i  which,  hnwover,  seam  to  be  iiiuiv 
spiiantot  than  rtal.  If  there  be  sutUciunl  head  ef  water  bo  give  lite 
iJeninid  [■un'tir  witbont  lUtiuK  atvaiu,  aii'l  tliu  waste  water  oau  bo  got 
tid  of  without  much  cost,  tnoii  this  metbml  would  S]>|>eat  to  he  eom- 
murolally  the  most  eOlcieiit  |>04mblo,  and  in  many  e^tot  it  ii  ao.  Hut 
il  must  not  he  foiyoiKin  thai  If  the  jiower  wat.-r  haa  lo  bu  iueirraiicd 
aftei  |>aitii»|{  with  it«  cnvrsy,  that  thu  elliciuucy  of  thn  kyntem  ia  very 
luw,  yi!l  commercially  thin  aoTUiiduratiixi   may   lic^  over  weighted.     1 

*  Lecturi^  deUveiod  befvre  thu  Uimitg  Knginous  at  Wigau. 
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know  of  BRvoral  hrdpinllo  pUeU  vitb  no  law  ad  effloicnoy  tliU  thov 
am  only  talrrntPil  hormiw  llie  [wa-or  water  i:iMt«  notliioB.  If  wo  •da 
to  tlir  low  jiUnt  GfllciMicy,  tliu  wnt  rfxiiltiii^  TrDm  luuRiige,  am)  Lite 
amnunt  of  attention  tH|iiirnl  liy  Ui)ih-i)rtK<iiini  plants,  tlmru  will  bu 
Imi  frw  B/ivantagi-A  in  mont  r«ci  of  mlliorj  hyilraiiHc  work.  Piocti- 
pallj,  tlii^u,  in  ca4M  of  trtnamiUin^  cncigy  ov«c  long  di]iUn<:<;E 
the  lia(ll«  aeenu  to  li"  lintwiMin  pniiipn^uail  aii  ami  cIcctri<^itv. 
My  opiDioD  til  thU  mattm-  is  gtivlod  liy  a  rnnKiilnnilili' 
ormiaintance  with  iiiiiiiug  I'Dgiiincni  in  all  |iart«  of  tlii>  Biii^liah 
and  Wc<)tib  coalflvlda,  It  ap[)«»rs,  aa  far  sa  my  exi«riciji:o 
ftpM  (ai)d  AmcTican  uiwriunce  a^es).  tbac  •leotTfcttv  will  be  both 
coriper  and  mora  nllatila  tluii  oomproawd  air,  adu  It  cortalnljr  h 
r«i<aU«  otuUr  higlisr  voniiuoroibl  «fflo>«D05.  Of  oonrw,  w»  mutt  doI 
'iverlciok  tha  ■drwitmr'  of  tltD  cimI  «xha<ut  in  eartain  ilaap  ami  badly 
vtntllatedfntDM.  Bill  It  bmiui  to  me  to  bo  ohcap«r  to  venllUt*  a 
niina  hj-  atiompioiind  fan-onmne,  ulviaa  at  least  50[wr  eent,  eflioleucy. 
Iliaii  tu  relj  on  a  aanijiTMsei!  nir  |ikiit  rulurniuK  nbuut  20  to  25  per 
cent.  nnly.  Ilefnro  diairuiiNiiiK.  tlii^ii.  tlie  electrical  plant,  wn  n-ill  note 
■^n  tlial  tadi  ny^tcin  lia.<  its  «vrn  |i«culi«r  adriiitat{o*<  wbigli,  in 
partictilar  coarx,  will  niako  it  the  bc^t.  The  rnKincim  mniit  ticur  in 
minil  that  a  niAfhini-  is  gtind  or  lit.d  oa  it  <wi  ita  work  tccU  or 
iiiilill'nrantly,  ntxll'ioiildtnuuiiitaTirNiii  wtUiici  intliionnu  lirsiWiMiin  tlint 
onn  niettioil  cannut  Iw  xaiil  bi  W  alBOlntcljr  niiiicrinr  t'l  anoLlirr.  Wn 
harr  inailo  tliin  litiof  diK<>-'w<iDn  fratn  tlin  luaio  Mllijuct  m>  lut  to  rlraily 
»n.  nlial  wp  |iro|>nae  to  do  by  clcctrioity,  uid  how  wc  ahould  oompan) 
it  with  ollitr  mt<aiiortraii«niiitiD|{oa«r^.  Wo'iBvedcfino<l«lecliioity 
aiamraDftliy  w1ii(!hriierg^CAnbatraRamittcil,and  harr  ro(ighl7i>ciiniio<l 
llin  nM«th<)d«  unnally  »mploy«d  in  minrs  fur  .'onrayiag  powor  from  on? 
l>olnt  to  8.notli»r.  Wp  miwt  now  nulii  that  in  •Ipctriro]  plant  coniists 
nkOy  orrotir  cMFMitial  ]>arii.  The  liral  in  tlio  steam  i>i  water  plant 
used  Ui  dnvc  tho  dyoamo,  'flic  sccoiiil  is  the  druaino,  in  wliit'li  Lli« 
BtMm  lower  U  couvartod  iuto  cloclricAl  iuoik}'.  TIlu  tt^nl  in  i1l«  cuu- 
<lii(il<ir,  '<y  wbi«k  th«  oumnt  i>  iMrriiHl  fuim  tlio  ilynsnio  to  the  iriotvr. 
Tho  roiirtli  IB  the  motor,  which  r<Mi>DT«rti  1h«  oloctrioa!  energy  iato 
mec-honlcal  W'tik.  The  niotoii  is  then  elinply  &  uiaohiuv  cajuiblu  of 
ffivinK  HO  it)aiiy  li.|k.  and  may  l<c  oouplej  to  auy  ra<|iiLrL-i  wucV  liy  thi' 
ordiuaiy  inuthoiln — hy  l)*!tiuK.  gcaiivtt,  "'  utlicrwLw.  We  seo  in  the 
dvlailn  of  au  clciilriv«l  i>laiit  a  sinking  likuDMiti  to  tUv  parts  of  a  t'nni' 
prwwiHl  ail  one.  In  botlt  tie  r«<iain  a  prime  Miirce  of  power,  usually 
a  «l«am«'i)ptte.  In  botli  w«  toaka  a  double  eoovcwion  of  energy. 
The  dyimiuD  liuds  lla  uouutirjart  In  the  Mmpi-eBSursi,  and  tbu  motor 
iu  lliB  air-eiiffiny.  .InJ  in  biitli  jiyntemii  th«io  uru  iiit>aii>i  ot  uuuvvying 
till'  unuifO'  'x^tWL-uit  thu  ttro  L-uurvrtDrii.  Vixt  elci:t[iiMl  (Miiiductor 
ha>  itii  aiialo^io  in  tlic  air  liLpi'.  In  one  point,  howoTOt,  the 
two  pUnts  difrei.  The  dyoamo  rettulatu  tho  output  of  clGCtriclty  to 
niit  the  reijuiiemcnta  of  tb«  wo-rk  without  any  aommiilator,  the  air 

Cit  rcr|tiiTca  a  receiver  to  atora  up  nuurgy  anainnt  aii^Jdon  domanila. 
ag,  then,  how  tbcw-  twn  lyabvinH  am  ndaled  with  refannca  to 
QMiraeveral  imrli,  wc  ate  nut  »iirpria>'<l  to  5iid  them  brooght  into 
clote  contest  lor  tho  aamo  work.  It  would  bo  iatercstln^  to  caiapftre 
thorn  eC»)>  by  fttcp  tioiu  tho  prime  motor  to  tho  offMitiTu  work  daue  ; 
but  *paca  ie  too  alioit,  and  wo  miml  coIlt'^nl  onnolviM  by  «  bri«f  ooia- 

Sarison  when  wa  oomo  to  thi»  pra<itiwil  appliwitton  of  elivjtripity. 
iriotly  «i«akin£.  it  is  not  necettmry  lo  iindarataind  the  priadplea  of 
th«  motor  In  order  to  auocaoafully  work  on  eleotticAl  pluul :  but  1 
thluk  that  a  few  words  of  txplonation  with  tefureiica  tu  the  cdnver- 
nian  uf  viierKy  wtll  uot  bo  uotntcruatiu);.  Fur  our  parpcw,  ihvn. 
tlio  motor  may  W  icuiaiilisrvd  oa  tho  t'ouvcrsc  of  tlio  dyuanio, 
Tho  rrklaliou  of  the  dyaniuo  annaturp  cfjuwrta  tiiwlianifal  cnorgj- 
Inio  elMtriul ;  and  oIectrie«l  mmrin  rapulied  tc  a  motor  canxi-A 
a  rotation  of  tlm  motor  arniaturtt.  In  uaidi  uou  tho  iihRnoiiinii-nn 
in  trofnl  ti  inaitnriiam.  In  IIir  dyjioitio  wr  aid  I'uniiiiinilty 
dninit  wnrk  OKain.it  the  i^ttnuTtloii  nroilucoil  by  niafciirliani ,  ami 
ID  tht  tnotat  thu  iaa((n<]tid'ii  ioduocd  by  tho  current  of  olovtricily 
ca<ii>M  ro'ary  motioo.  The  action  will  bo  nodUr  undcntood  by  coii- 
aidurin^  two  barmogneba  placed  in  th«  aama  plane,  ano  liainK  tlici.'d, 
ami  tha  other  frw  to  rotala  idwnit  nn  axia  at  mfat  aDglm  to  the  plan« 
and  coiticidins  with  It*  oatitrn  of  gravity.  Tha  unita  in  whiah  eloi>- 
Uicnl  titiamiiiee  u*  moaourcd  have  *o  oflcti  be«ii  mcntioiiHl,  that  one 
foela  it  ntooaarv  to  aixtlo^ac  foi  a^in  introducing  theio.  Howewr, 
Ui«n)  aeems  to  bo  aom«  ditfioulty  amongat  mining  onidiieen  la  graap' 
ing  thn  ■ionilicanco  of  the  dactricol  nomenclaDitv.  Ami,  furtli«r, 
aovoral  of  tlie  t«clttii»]  WH>ra  rood  beToro  mining  institationa  have 
hoonverj-  ba<lly  reported,  wawdl.  then, at  the  risk  ot  ncapltolaliim. 
hriolli  fxandni.'  the  raUtlou  betwi-en  the  idoclrlcol  and  tba  meobanioal 
toniia.  Thv  practical  olr«Lrical  units,  lli«  volt,  aiui)N«,  and  olim  are 
conueucd  by  iht  ciination 

What*  C  it  axpraeaad  in  amperaa,  E  ia  ei]>TeaMd  In  volte,  and  B  !■ 
aspreeaed  in  entus.  These  qoantitiea  are  aevenlly  Mrtoin  uumhen  of 
omta  of  qoooUtv,  preseur«,  and  rFviaiauoe.  The  first  tnu  on; 
tneaaaraddlroctlyliv  siiu)dy  mdiuK  sutlablD  iuatruiuents  plar«d  in 
the  oIivulC ;  and  Uirir  prwliicl,  CxE,  ^ii't"  ><"  the  tatu  at  which 
elaetrioal  work  is  beiuK  dona.  Tliia  rale  ia  moaautvd  it)  uuitst  oollnl 
wstla,  Kow,  746  walta  are  «i|iul  to  I  h.p.  The  ratio  botwctu  tba 
watt  and  tbo  baraeiiowDr  ia  ttvuH,  1  :  746.  If  we  than  divida  t]i«  pro- 
duGtof  ani[H.'rca  and  vidii  by  746.  wo  thill  hai'e  tlia  elvotrical  work 
donelalliu  circuit  ox|it«sHMl  in  ttid  familiar  trauu  of  horM-powar. 
The  watt  and  ihc  horae-powcT  are  tliut  quantitiea  of  the  same  ardor. 
Tbfy  both  expnaa  otnam  ratca  of  doing  worlc,  and  henoa  ooa  bo  con- 
vcrtad  into  aitnilat  tarma. 

The  hone-powtr=SSkOOOft.  ll»i  par  uiin. 

or    550 ,     aec. 

And  alnoe  tlia  ratio  of  Uiv  watt  to  the  horM-powur  ia  1  :7<I6: 

Th«  wa«=  ?*'_^  =44  fi.  Iba.  on  min. 
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I  hara  dameaatiitad  tliiB  at  laDgth  in  ordar  to  riiow  olaarl^  that  i 
alivtrinl  hoTWpowor  ia  really  tho  same  a«  tho  mwhaitieal  'hone- 
power,  If  desirable,  wo  can  tliiii  eipr^w  elertri'oal  onlpiit  inlionw- 
[)ower.  It  U  only  nci^eirAHry  to  ruiul  thu  anjporea  ehown  on  tlio 
aiumot«r,  and  llic  volia  iudiciLtiid  by  tliu  volUiivter.  to  multiply  tba 

1-i'udui:t  of  thwe  two  (luantitiw  by  44.  and  we  havij  ih"  niimlinr  of 
i>ot  iionnda  pur  minute  done  by  our  dynaiuo.  It  ia  umsl.howcvor,  to 
dicido  tie  (juanlity  C  £  by  746,  aitti  ilina  eotiiuale  tUo  tlectriwil  work 
in  boreppowor.  Wa  now  ure  in  a  ]iiKilion  lo  undoratanl  the  terms  of 
an  rli;ct)irtl  tunbleni,  and  to  i!X(irewi  it  in  pro)>er  uiula.  It  will  h« 
proritablo,  lirfnro  iJoacriliini;  otiliial  work,  to  cuontino  a  little  more  in 
detail  the  levoral  |>arla  ot  tho  oloctricol  plant.  Tbc  prime  source  of 
power  neoJa   only  tn  ba   toitdiaJ    upon,  ainoo    it   ia   e«ramali    to  all 

Sriteroi.  Wa  only  nota  that  ainrd  the  commeroial  olfioinnciaa  ol  tho 
yiiamo  and  motor  are  graatr  than  thoae  ponribU  in  thn  eoinpreaior 
and  air-pngine  :  for  a  glTen  c|uantily  of  work  the  olertrinal  plant 
will  rrqnirc  tho  amsller  prime  motor.  The  dynamo  is  the  tlrat  point 
wbich  demand))  uur  Miiuci&l  attejiticiu,  Yuu  arc  all  fairly  wall 
ociiuaintod  with  Cbo  K^nvrol  FoTm,  aud  w<]  lisvti  aliMidy  diacuaaail 
thn  elaniontaiy  print^ipW  of  tho  subjeut  ;  it  only  reiiiaina  to  ae«  Home 
of  the  randitions  apporlaining  to  the  auMeaBfbl  nioning  of  theae 
machinw.  Primarily,  we  reiiuire  aoleoudryhouie.  and  a  falilv  ataady- 
running!  eQ^iuH  :  ea'aenlially,  tbi*  ia  all.  and  tlie  dynamu  will  give  a 
lusiiiiiuui  uf  work  for  aniinitnurn  of  attention,  I  know  of  naoourcrUr 
ofenerKy  eo  cooy  to  handlo  or  rciinirinj;  ai>  littlr  attention.  Thoatmn 
reiiiarkA  will  applv  to  tho  niot'>r,  but  epcciid  atro«  may  he  laid  on  tlin 
oomnactnpfs  and  Iarf;o  ontpnt  for  a  givon  weight  One  b.p.  aan  lie 
obtameil  for  about  70ni.  of  materiu  in  oaatis  where  weittht  ia  an 
ubji'cl.  In  utdiiiiry  iiiiiiinK  prautioa,  howeror,  an  output  ol  one  h.p. 
lororcry  lOD  In  iSOth.  ii  Kcnerally  prcferreit.  Tlioro  ramatna  tlion 
the  condnntor,  or  cablr  conne«tiiiK  the  dynamo  and  motor. 
EMontially,  Ihis  h  of  metal,  and  tliu  circuit  must  have  metallic 
continut^.  Thnnrntiwilly,  th*  kind  nf  inutal  doe*  uut  sITeot  the 
problem  Lt  auffirinnt  croei-wction  be  allowed  ;  indeed,  thia  is  rather 
a  matter  of  coa*  and  oonveuioQci'.  In  proelice,  only  copper  and 
iron  art  in  i^noral  use.  IJogiper  haa  abant  Mven  limes  tha  conduo- 
livily  of  iron,  or  is  seven  limes  om  gooil  a  (wndiictor  of  etwtridty. 
If  wo  uao  coppur,  tlion,  for  the  caldo,  wr  only  tcunire  oneaevonth  tfte 
croaa-Mction  that  would  b«  ncoeoaary  witti  iron  tot  the  name  loaa  in 
tranamittinu  a  given  i]iiantlty  ofonetKy.  Batu  wippor  wire  doe«  not, 
at  tho  naiial  niarkot  priesa,  euNt  wupIi  more  thau  iron  eAbU'  of  aovoti 
timee  the  uv^.  iluiI  U,  rurthur,  Iom  bulky  and  ehgapnr  to  orart,  no  in 
most  coaeis,  ahucu  baiu  cunduutora  can  bo  usnl,  cop|K<r  obtaLua  tbo 
prefenuoe.  With  itorvrcd  or  inaulatad  winta  copper  la  iiniveraallr 
employed,  iitnce  the  smaller  bulk  reqainia  less  inaalaEioo.  Voii  will 
thus  see  that  tho  ehoieo  of  the  conductor  donomla  priucipolly  ou  ttM 
qucetJon  of  prima  coat.  If,  hownmt,  a  high  oleatrioaf  pnaanre  it 
employed,  u  at  St.  .fohn'a  Colliery,  we  are  compelled  t» 
UM  a  hiKh-clasa  inaulsinl  cable,  with  a  vopper  coaduelar, 
not  no  niuch  owing  to  tbc  ooat  as  to  thu  mucaiicy  uf  preaent- 
inga  liigb  ruiatancu  to  Icakat^uurtliecnrnrut.  Wcniaynnto  hmtliot 
electricity  ia  alwayi  tiyiiiy  la  Nlioiteu  tlmpatU  bctwooa  the  Poaitin 
and  DHgativc!  bniaLiu  of  the  dynamo.  There  i*  no  aiich  ttiiuw  as 
alAO'liito  iuKulatloD  in  practice,  and  hence  a  pertain  ijnantity  of  tha 
current  ta  olwaya  wasted.  The  amount  ia  nu^llipbk  in  a  gooil  inaulla- 
tion,  being  a  Oactlon  of  l/IO  per  ceul.  at  the  mo«i.  It  variea 
dicvotly  with  the  pneanre,  and  inrenuty  with  llie  inaulatlou  realat- 
once,  hanoa  ih«  oaoewity  for  good  inaaUiion  ja  large  powac  [^auta. 
Wo  have  now  aeoa  the  gunttrol  conditions  that  determine  tlia 
character  of  the  eonduetor  and  ita  inanlation.  Wo  have  utxt  to 
aaceriain  the  probable  loaa  of  enorgy  in  the  cable  iljtelf.  Vou  nrlll 
remember  that  lli«  ndiciimej'  of  tlie  oonveniion  of  th'j  dynamo  and 
motor  for  medium  ninr  mochiaca,  may  bo  taken  aa  avpraginK  90  [Mr 
aunt.  Hence,  if  there  were  uo  looa  In  tha  (Mindnctor,  tlie  latio 
between  tha  work  done  by  tba  motor  aud  that  irn  iho  belt  of  the 
dynamo  would  he  aboni  WpereenL  Itisolear  thoueh,  in  the  Datura 
of  Lhtn^  tbat  energy  cannot  be  tnBaniCte>l  by  tb«  cable  without 
aonie  loaa.  Kortnnately,  the  law  whiob  roguUtua  tbit  lout  ia  very 
simple,  and  can  bo  loarnl  by  a  little  ooiiaidBratioo.  The  hora»- 
puwur  lost  in  a  conductor  i^orrying  an  eleotrio  oorrsnt  is  equal 
to  the  vquaro  of  the  vumut  !n  ampeioa,  multiplied  by  tiu  leaia^ 
aue«  in  ohma,  and  diridv<l  by  f4&.  Wo  have  saea  Itow  tli* 
current  can  Im  inna«nr»il  by  an  ammotdr.  Wu  have  tItoQ  no  dUBeull; 
with  thn  lint  term.  The  roidatancn  iy  not  a  aimpl*  thine  to  mtMOn 
dirtKtIy  wLthoui  proiwr  iualriunDnla  ;  hut  it  can  be  taken  api>rai[- 
matoly  frum  any  of  cho  wire  man u fort iirara'  tables,  II  we  know  tha 
gaugt.  We  uiust  note,  bowcvrr,  that  tlia  rosistanoa  uf  a  givan  win 
it  directly  proMrttonol  to  iU  length.  This  wv  an  led  to  expect  bora 
the  mechanical  analogue  of  air  or  wstcr  friction  iu  pipaa,  Alao  tlu 
reaiatauoe  ia  invenoty  proportional  to  tho  aiva  of  the  oosduetor,  or  ft 
Hire  of  ono  aquaro  inch  croui  aeution  baa  iioe-half  the  naiatanaa  of  one 
only  half  a  n^uare  iuuh.  Thui  it  alio  comi«rablG  with  our  eipatianoa 
in  hvilranlico.  We  now  u-k  that  tho  laws  reguUting  the  lost  in  tha 
«>ndn«tor  ore  suScaoutly  aiuiple  in  most  oaaea.  We  noto  that  tho 
low  ill  liorae-poww,  lor  givan  .{uantity  «l  energy  tranaiatttad,  with  a 
giwn  cnrient,  tltroiigb  a  given  condnoioT,  vatiea  direotly  «nth 
the  lengili  of  tha  ooudualAr— t.f.,  Iwloe  the  diabnea  Mtwaaa 
the  dynamo  and  tho  motor.  Iu  practice  tba  prabltoi  uatullf 
pnoauta  Itaclf  tbia  way.  Given  a  certain  dtataace  betwani 
dyuamo  and  motor,  datcnaine  the  best  nio  of  cable  to 
tiaoauit  a  dalinita  <)nantity  of  energy.  TtoM,  altUougli  not 
dilTioilt,  pnaeal  aaveral  pra«ttoal  polnta  whioh  aomawbat  eoatpUoata 
the  liiupki  tboury,  sod  wo  oaiinot  utacnna  it  hato.  But  aqSeiaat  boa 
bean  said  to  show  tba  aoand  oBginaariiig  baoia  on  whieb  tha  daiermlno- 
bou  rrjto.  To  tare  anme  Idea  of  tha  nnagaituJs  ol  tbe  loaa  to  b« 
txpecUil  iu  tbo  cable  wo  will  refer  to  the  Itomianton  plaut.  Tha 
eouduoter  U  a.bou<.  1,000  votdi  in  length,  and  It  couipiuod  of  19  strands 
of  No.  16B.W.0.  coppir  wir*.  Tho  on«rry  irauaauitlod  is  roujchli 
fiOh.p..  and  the  leas  u  apppoaimataly  S^  K.^.,>«  ^^»  <^co^.■  V.  *ihiM 
cable  were  o[uudlatciVnt^>:t»b\ai»'a<«^«^\)ki^MM>.'VX^  >*bi  -wb*-. 
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Ui'in  iliin  [xiiiil  wi*  hkwiweti  Uiaciu»ii)g  thooondlclon«wbio1i  tpoveiia 
.111  elrr-i.rir  imwcr  iiiHiit :  wt-  vtill  iiuw  ]iroec«(l  tu  llie  ilaacriuliuu  uf 
■  imKi  iirtiiaL  iiiiUllalitiiiA.  1  will  tiint  iii«ii(iuii  a  fow  caaM  ilr-iiKueil 
tiy  ln-iiicoiijuncli'jji  with  c-oliicrj  FiiKinwn,anil  c«rri«<l  out  by  Mcuini. 

h i««'^li  .inil  I-'fl.     A'ofui-i.i'i'n  i'ttint-iifj  ajft  UaiUin,/  I'loali.  —1  uill 

Dlsl  rrlT  10  A  MI14II  |inmi>inK  j>Unr  nr*ctMl  At  St.  Jolin'a  Callieiy, 
VnimaDt'lii,  ill  Avif;iiHl,  1087.  Mr,  WirriRKtnn,  of  Mniuini.  t.oi;kBBriii 
Cu..  kiM  kiiiilly  ulliiunl  inn  lj>  give  tlin  ftillnnim;  ilntajli  :  Thr  |iiitii|i 
■klm'tvil  about  39  ksIIoii*  imr  niiriuti!  tbimiKU  SmI  Tact  iKvui,  A  vrry 
n>iu  li'lr  tcflt  of  IhiB  |iUdc  vim  |iiil>lisliti)  in  tlio  ntiniiig  joiirtialniil.>uiit 
NmriiiWt  Ifitli  ril  lln'  •«lnO  jcai.    '  1  liavii   givi-ii  l]iu  ligHlTn  iii  i*|i|"'ii- 

•ll\  1.  Cor  ciiiii|kiiiMiii  uith  likts  ^r  l«lpr  pUiitu.  Tlio  I'wiilui  olitainthl 
ir«ii<  M)  utiKU'  t->cv  ll'nt  Mitwim.  Locke  nuil  Co,  <lcoiilt<il  to  |iiit  tiotrii  a 
Iniwr  |>lniit,  to  dolivi'r  120  gtllmiK  \mx  uiluiiU  tliruiiitli  900ft.  of  vv'r- 
tioil  livail,  mill  I  v'u  iiitrnirnl  wi[li  Llm  deMj;"  I'l'  tin*  iNiicliiiiiM.  Tliia 
UtK  t  |iloiil  vni>  lUilinl  ill  Ftliiuary  uf  H  u  folluwiiij;  ymr,  1888,  siifI 
li*«  viitiuu«<l  I'liuuiiiu  about  S2  licruts  |K'I'  duy  siiwi.' Ilicit.  TU«  ru<i 
IKKK  ej(Cc«d>  IB  iik'iiittis,  «ritl  (Inritij;  tlial,  |,n.->ioil  tlit'iH  hava  Wrii  111} 
1>IAfckili>wn«  ImceAbk-  to  ih.v  i>lvL-lri<.'iil  <J<.>tiilU,  all  ■to|)|ui;;c4  l-t^iiij;  iliit! 
loiuMhanicftlilFfi-i^U.  uiL'ulRiit«lb'<>'<'ni.Uyloil]i;eii{jiupi>r  pitTii^u.  't'lit^ 
(itant  liox  limii  iloiii'nlial  Wfure,  i.iit  rtui  iu  detiU.  1  iiou  pro- 
inifc  to  ii^XB  rvsiilU  oi  buta  nioilu  tiy  llic  colliery  cinfiiuiTr,  Mr. 
k.  Ilrown,  »n^  tuyitU.  The  vn){iuc  ii  of  tlio  Acrui-liacU  type, 
l.y  BoL^  and  C«b,  •>]  LtaMlti.  It  i^  («iii|ioiiii>l,  and  u  rated  i>y 
tMp  niAkar*  at  3C  nuniinal  h.p.  It  liaii  i]i>lK!aFa<l  iluiiiig  IUl'  piut 
18  inonllls  oD  nil  HTtroitDabiiiU  30  li.[i.  'Iliv  ilyiiaitin  U  ilrivi^ti  uirUie 
llywhcalhya  link  li^lt  I4iii.  widr,  ciii'rvd  In  tit  tlm  |>idUy.  I'Iil- 
twit  KMed  itftbout  3,760ft.  jMir  niimilc.  The  ilynaiiio  i^  doiKm^d  to 
s'mb  oOO  valtaaml  TOkmpvrcs,  The  motor  li  ol  oiiiiilar  iIhik"  tu  llic 
dyntiriD,  liut  ttiu  licld  iiiAgnctH  ai-c  of  liKlitoj'  uoiiHtiiiotioii.  Tlii; 
(■iitnpa  %K  ■litlC'rfDtiAt.  witb  two  6in,  ami  Iwn  4Jin.  raiiin.  Thn  mo* 
liMi  laniktU  by  thi!  Lnri  larg*  raiiM  only.  On  t.lin  iii'UtTiilco  tlio  6ui. 
num  ilrhwr  wattr  [lailly  iula  tlie  I'inii^  riiaiig  and  )M,rtly  into  tlie  viiiall 
t«niii.  Oil  tlia  out  or  Buctldu-Dtrukf  tlir  41  riiiii»  J<i|lvei'  iiito  iLo 
ifitiinin,  niid  KD  tlii^  diauliar^-e  ia  fniily  foiiliniioiia,  Wlicu  doiiiK  fitll 
duty  tl»  [•iinit<*  inskt  2S  J«*a.  xnr  iniinitv.  The  iaiaj^  ikmii  w  liliuiil 
450fWiU  lonui  and  in  <'(itii|io>H'<r(iri3iii,  cAjit-iron  |ii|>t<«.  An  *ir-v«Mel 
about  6ft.  hioli  u  littfd  at,  iIiq  lower  vii'l  n^-a^  the  di-livi-ry  olaoki.  Tlic 
lii|]iog  \%  tiuJoulit'-inv  tun  Hiiiall  for  120  L-allonN  iwr  iiiiimiu.  It  m'u 
n-olly  d*rigniHl  for  u  rumlur  ufahDUi  50  hxIIuuh.  I'lie  watiM*  travvh  in 
Ilic  column  at  nti»iit  2MU.  iut  iiiitiiiii',  mid  llicru  in  iiiutrly  10  li<i>. 
loal  ill  friction,  Tliin  hi'Siy  luiia  in  iiiiuikisl  tliu  total  clliijioiicy  ot  tliu 
)iiailt.  auJ  an  allowance  ?au  bo  iiiudu  \\  aiiyuuv  tltiiiku  pn>[>cr.  T]i« 
uitbbis  bnilt  np  of  19  >tmn(la  uf  No.  1~  B.W.i:.  <>o|>]Mir  wire,  mull- 
laced  Ukd  l(wd  c«vor«  I.  It  U  aliuut  1,000  yftrd4  \m\f,,  mid  ItM  a 
reUHtance  of  about  'Sofaii  aliiii.  .^txnit  unn  wui-k  alti^r  thu  •■imtiim 
in  Kulifuary,  1&S7,  llir  idntrii^l  iiiiiniili'.i  rm  ilin  full  Wii  aviini^i^d 
.tboiit  66  uui|iLi('>i  mid  603  vollj>,  diLli  A&b  re  vol  11  tjo  [in  of  the 
dyuaiiiu  and  134  (i:voIii[L"II4  bf  Itiu  (."iiKiiii  ]>«i- iiiiiiutt'.  Tlio  nwlor 
niii  Kt  about  460  rrvnliilioni-  ytv  iiiiiiiilu,  hihI  the  [riinqn  at  25  lorolil- 
t\i>n%.  HdiUt  tbea1>ovi<«c-ij.Ulian>i  tlia  u-ilKtt  rldivrird  wa*  riinjKiirml. 
ulid  liiuiid  to  tic  betwcoa  118  aritl  120  ;,'allioli(  ^t  iiiin<iti>.  Thn 
nietiun  hu  •  ruH' ofalioiii  li^lt.  iiiiil  ttii>  oiliimii  i^  OdOft.  in  verlii'itl 
IiuikIiL-  TIiiu  till)  lliouitlii-Bl  l]iii'M'-|iuwi:r  in  lliu  water  in  about  52. 
'Hii;  stiftilic  waa  iudicittcd  al  tliu  kiiuu  liliii:  iiu>l  foaiid  t>^  b«  Kiviujj  BO 
lup.  'Fliv  vffieicncy  of  IbcsyaUw,  tliut  vt  iUv  ratiu  batwrnn  tlivonttOil 
wurh  ill  tlin  water  and  Lli-ii.  of  tn;;iiii>,  w'a«  ilKrcfureMual  I«||it~40 
jutr  iwnt.  Thunn  loata  hjive  iMwn  r«p«atod  Irfiiii  Uuir  to  time  by  i-arli>u« 
KPDllcTrii-ii.  and  tlir  Teailinip  alio*  a  xiadiul  di'iirtAu'  uf  tbL-  itwM'.i  dun 
le  liietion,  pftrtinilatJy  in  \\k  vn^citii*  uud  jiiiniin.  A  ]»;(  liai  Ikyii 
kr|it,  and  tlic  daily  rrailin;;!  nf  I'unriit  iliciw  a  aUmily  fall.  .\l  thv 
Iwt  ImI,  Mr.  K.  Itionn  tuiind  llic  >-intTiit  li»l  falU-n  U>  abuut 
6!i  uiiij-vtvi-,  and  tW  (-iiuiikii  mdj  iiidii'aliHl  abuiil  73  li.|i.  TlicL-rlittai'ity 
JjikI  lima  iiluiKaJiMl  toobout  43  i«r  cent,     Tli«  li}{iires  of  tlwibMitKlUV 


The  pDix^iitaKO  orioHoa,  as  oaloiluwl  ftorn  tli^  iudioatoi' oaria  w> : 

Kd^iiii-  (Vnttou     ..     »    6"fl  h.p.  =     9'4  jiarcpiit. 

Belt  and  dyiiaiiiu  rrioUoii   h    4*6     „  =     6'5 

Leadaand  motor =     6"7     .,  =    fi'4       ,. 

Motor,  bolt,  (tearing,  and  pumpaetnpty  =  10'2     ,,  =   H'O      ,• 

Load  of  117  gallona  through  890ft =■31-5     .,  =  45'1      „ 

Wat»TlHction  in  pampsamlriitinffmain.  =  12*9     „  =   17^6      ,, 

73-0  100 

The  engine  dointc  altoTn  load  indicatvd  73'0  li.|t.  Tlio  Friction  of  tli* 
water  in  the  pump*  and  riaiug  miiu  i»  artivo-l  at  Sy  nulitracthi*  tli* 
■urn  ofcha  thoorttical  hon>e-[>o«-«T  in  tha  watur  dalivors-l,  and  tli* 
t»tnl  fhrtion  trom  tho  toul  i.h.|L  of  tlia  eiiKiue,  or73— <$r6  +  88'6) 
'=>I2'S.  Tliin  is  not  qtiiliT  iMiTW-t.  Tho  frwLbn  diaj^nma  are  iik<»- 
warily  CAknii  with  no  Inad  on  thn  pitrii |w,  and  li-nci-  arr  all  lUEhtly 
lower  tUan  it  aotiially  thrcaw  whon  iliiiloiul  u  on.  Kiuiii  llir  known 
cllIduiKy  of  the  motor,  the  lowi  la  th«  Lnun|«  atid  riaitic  main  haa 
bMu  found  to  1>«  not  1m*  (lian  10  U.ii.  The  oaol  oaniianiplioa  of  tliii 
j.Iani  wuARO  iniirh  l«w  tlian  that  wlii^h  □htainwl  villi  tliu  oainprMwd 
air  plant,  fonnerly  imhl  for  the  saino  work,  that  at  my  tU|iSB*tInii 
raretnl  IvtUwoni  luatLe  ofthsair  iiUlttanoiuicy.  Th<M^miditioiu  were 
kiiiKDlarly  favourable  fur  .'omparuoii.  T!b<  luiwrvMlod  air>«i|piiu  wad 
still  In  jiodlion,  andvonld  Im  oouiilod  tn  llic  aainc  ptuapt.  Tlien 
were  alao  two  seta  0/  conipreHora — »  i«ir  of  horiMntal  comjirMtota 
ajiii.  I'y  4ft,  and  a  Imjjo  TVitical  cdc  Tlnw  v-n'  cai'li  pot  to  dri»fl 
th«  pQiiijM,  but  liiico  tho  (ireMtire  obtaiti&blu  wii^  only  HiiHiRiajit  to 
laiNO  th«  wator  alwtil  &30rt.  t1i«  oulumii  v,-i.i  ujiped  at  tlin  Htanloy 
Main  Mam.  Tcau  iirtUao1«'irJt.'al  iiUtii  delivvriiii;  to  the  Mmo  |iUi'c 
were  alan  madv.  witli  the  foltowiiiK  ri'iiilln.  Tho  horiBOnlal  i^in- 
ijtomon  gave  a  lint  mult  of  12  percent.,  and  Lhu  rerlioal  111W  Kavc  a 
litUo  ovH  14  per  coat,,  wliile  tlio  sleclrical  ivntwui  relariKd  44-4  per 
c«lit.     Tbn  Ggurea  of  tlin  Utt4T  taat  are  an  fotloim  : 


Work. 


?(iniiiB  lUiininL' 
doliveriiig  39 
"rttouky  M«in.'"3S0h. 


at    8    revs,    and 
(all.  iivr   miu.   to 


.b-Z\\.Y. 


Pitm^ui  at  iiornittl  >|)ecd  with  Huutioii 
clack  lida  open  and  oolnmnriiiiufi'. 


Mntorand  firikt  nhaft  only  rnnnin)^ 
uppi'OK.  at  normal  ificcd. 


Dyiiam>o  running    at  nonna]  apoeil 
'with  fiiriMiit  n|M!n. 


171-0 
175^ 


128 
137 


111 
105 


< 


47-6 
47fi 


28-0 
25-0 


200 
20^ 


10-9 
ll-O 


H-2 


6^ 

Ui-s 


4'8£ 
4-48 


6-3 


2-d6 
2-80 


4-8 


1-7U 


BIBci«voy. 


44-4 


TliHM  laat  teal«  were  all  made  liy  tli«  ooUiei;  engiiiMr.  llr.  B. 
Krown.  TUc  nuuttK  ribtaiiivd  vrexc  no  MtUfitcloiy  ttitt  l\»  \mm\u 
woro  at  work  only  a  FurLuiiflit  Iwluru  Mcairn.  [lOcVo  aud  Cu.  gave  an 
ontor  for  a  duidionte  iM>t  of  uWtriual  pli^ol,  iiil«iidinK  to  us-  the  ii*^ 
iiiatrbine*  for  both  liauliiiu  aud  i"impinK.  Tlir  ]>atr  of  EOi>i.t>y  4ft. 
lOluKMiatii  vp^rp  rcinoTcrl,  nnd  fanildittioDc  wero  laid  ill  thtirplao* 
for  the  two  dyniiiioi  :  thu  old  air  L'cijnpri'wiii^  cn|{iiicit  20'&in.  Iw  4ft. 
lining  arraii)(ed  by  Miiubk'  ^siiitK  tii  run  ihnni.  M  the  mnio  tiniA  a 
«-t  of  lhn:R  throw  inni*,  6in.  Imri.-  Iiy  12in.  itroke,  were  «|«rial)v 
ddsiKiicd  for  dealing  ivilh  the  water.  Thih  Qcn  plant  waa  nearly  all 
United  aad  dolircrtd  at  tbn  colliery  by  l)iu  early  |>art  of  Utn  |>rwi«nt 
ynri  but  piviw  of  drcnnutani-^  prL-vsntivl  tho  atartinjr  of  tho 
vnginna  till  latn  tri  Jnly.  Thr  now  dynnnio,  iiiutor,  luid  pump*  Khuw  a 
Inrthar  ilocreaM  of  jKiwer  for  the  <»)ne  wnrk.  Tiie  qnantitiea 
areraKo  alwnt  oa  follow- :  Giiifiiir  60  rtvnluliona  per  niiuule  ; 
ilyiiaiiio  480  ruvoliilion^  por  itiiitnCr.  690  volt:*,  twl  59  arnperer; 
iixilor  460  t^voliitioiisiier  inioutc  :  piiiu|Mi34  rfV[-]iilign>  [ii^r  iniout«  ; 
uatvt  d(divi:r>'d  abont  125  ){iiillon<  [K<r  mlniif.  Tlir^  arrangement  of 
t\\i>  motor. liouM  it  wry  1.0111  pin; lo.  A  main  Hhafl  in  run  tliraiigh  the 
thn>»  liuiiHeN,  cuiitniDiiit;  thfi  two  iiimipaxnd  tliP  hantincgMr.  TbU 
shift  U  Utttvl  with  i)lHl>'hi»>.  oil  lliAt  eltliiT  nioitir  can  M  «oa|iW  b> 
citliei  uf  th<:  puniiiB  lit  tliu  linuling  Blieaveji ;  or  both  melon  cnn  lie 
ciiii|dod  lu  till!  lUaN.  end  all  or  any  o[  ilie  luaidiiaeaattachwl.  V  U 
a  ntuat  nouvnniciit  nnd  vlliuiiriil  ai riiii;ji-iii«nt,  aud  prevent*  a  trivial 
aitvidiMit  rMulttii^  ill  a  it^rioiu  ttoji  to  the  mine.  The  following  arr 
the  |iaTCl'i>tiliLn<  of  lliio  eiidlesM  ro|K'  hunlage;  The  main  or  twit  rope 
iimkei  Liirvi'  liirii*  romul  tlip  main  drivliiK  Khuave.  and  then, 
jHuixLiv];  nmiid  ■  li);hti'niiij;  Miieave,  ii  Ivtl  thrunitli  a  fdiort  tunnel 
U>  tliP  main  rood.  llviu  Ii  k^vub  luetion  to  two  Iwti'ontal 
■hoavei,  inaki»};  alwiit  twn  and  a  half  timin  round  •■ni-h. 
TbMO  ■b■■avc^  ure  eoiipl-il  Co  two  endlcai  lopm  by  IVK^tion  imnni 
worked  l.y  screw  grar,  TIil-  iiiaiii  nn-e  i*  kept  nitmirig  nt  the  ileeiroil 
i<[>i>tid,  and  llin  two  wotl^injt  io|H«iini  ■.urtod  uiid  <iiup|itvl  as  niveHwr]-, 
1  liiL'  main  roiH^  i>  liii.  in  •Hnniiflcr.  Tlif  workiiiK  to|>M  nrr  liotli  {in. 
Tlii<y  arc  all  iiiiuk  of  rrnHble  ntcrl.  Thr  nlieaves  are  alt  alwirt 
411,  4iii.  ill  dianicltr  ovi-r  tlio  iw-n  Uxi(>"K-  Tbc  eool  nnw  d'liivn'.I 
in  aUiiit  400  luo*  (vi  iky  of  <i)(l>t  lo  ten  Ii>iiiih,  III*  "  llaielimoor" 
ivpi<  niilv  In'iiig  iiwhI.  The  ■iiof^K'  U  riinninf;  at  abont  tiidl  llm 
avKiiigLil  ijovil,  and  ia  dnini^  Inw  than  half  iladwi(ti>«I  aiitjoit.     Tl|>' 
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"  Kitfcthorpe "  r»f)«  will  be  put  «n  neit  ww'k.     Kven  with  thU 
ailillCloDBl  luiul  'if  Knini'  900  tutii  |«riUy  tlivm   it  :itJ  aiii]ilu  iiiiLrifin 
for  futura     iiiirrcui)    of    onLfint.     Tint    ■miiXEiiiMii    cjuUI    i-vily 
ili-iiti^r  1,000  U)  1,200    tcirii    jmr  lUy    if  ntci-'mey.     No    dillkiilly 
"f    any    kiml     luw    biMTi    oipci iuiiwid    mth    the    hiiulitig    dctniU. 
The  rope*  wotk    wiih   llin  mguleiity    or  cloekwArk,    io»iii tuning 
itii     tlinont     I'rtnAlant     tp^H)    wliat.cvnr    the    looil     tnty    lut.     Tltb 
I lyn ama  ftnil  ni:Mnr  afe  nitinin^  rnatir.  utisrAOt'Unly  ;  indnMl,  wjthniit 
looking  at  Clio  amnioter  It  U  hnnlly  [mwibl*  Co  nay  whstb^ir  tlit  noi-k- 
iiiji  rnjn  i«  on  or  Dot.     Kxoeiilinti  nmy  bv  t&kou  to  tha  tub  of  iIicm 
air  (itiuits,  on  tlie  tcoro  uf  thn  Mmptowors  being  old  ftuiL  out  of  ui<l«i'. 
luJtxul,  1  ■iliJiii  thsc  the  eliii-wnoj  ahoulil  b«  niMrvr  Vi  |x-r  cuitc  witli 
|ttaiil«  of  Rioiani  dtaiffq    in  Rood  onlvr.     To  vliavr,    liowoivjr,  :}>a 
^niclMity  to  b«expMUa  fironi  niii'li  a  plniit.  I   civa  *lir<   fulliwinf  ttvft 
of  A  tlm-olui  Atn«rJemii  air  «y«t<nn  for  traiiimiMion  of  ijower  •  Tiii  nf 
durtpreaniil  Air  Sj/$(»»a/cv  Minim/  Pl'iiii  al  (Ac  Chapin  aiii/  JjiidiHgtoii. 
Miiiei,  trim  Mauntnin,  jlfiVAiifiin,— "  At   tlin  Qiiimicam   KilU  of  ttin 
XkiiuiiiiniY  ftivor,  abont  Clirrt  mi  1  en  f mm  t!:n  minr-i,  llicn;  am  (mir 
tutUuo*,  oi;c  of  1,000  and  tliroc  oi  900  h,  |>.  cacli.     Saoli   turbine 
ruiw  a  fair  of  coiD|iruwMn>.    Thf  *ir  i»  couiprcaiwl  to  obput  601b. 
at   60ileg.    h'.,   mi<\     in    I'airi-iol     to     tlin     mitina     in     a     2'ltn.     irun 
l>i{ii>,    mail*   ill    teOf^lis   of  68fC,   <vtLli    nipanHinii   jnint*    rvrry  10 
liioKLlit.     Th-e  [wweii  is  ajipliod  at  Cli<  ininw;  by  mpplyiiig  tlio  oir 
In  Oottiu  cD^iioa  tor  running  Comlili   piiimps,  liobt»,  ate.,  ami  Is 
(iImj  a|iplii:-<I  dliecl  to  the  cotk  drill*,  ami  to  the  i>miipN,  and  Co  a 
CmliaKciifi'inv  nmnintc  Irainway  oabl«  itii>icrgrDiind.     Thr  total  uost 
nf  thj' I'lmit  in  (iRtimatnl  at  aboul  £100,000.     A  teat   mailii   Fi'briiary 
SOtli,    1888,    nliows  ilie    foUovlng    rwdlu  ■    i.li.ii.    «!    oompruaar* 
l,iU0'2T.  tumori.k.p.  uf  BUgttim  *.t  niiuiM  380*17.     Theieforu  ouly 
27  pi^T  c«ul.  of  tlio  li.p.  iiKl!riit«iI  by  tU«  coiaiirwaoni  Sa  mt'^vurvit 
3.<<  i.li.]>,  ill  tbc  i-yliodent  at  llio  mini!!.     Nuuilwr  uf  i-ubio  fuuL  uf  air 
at  coiii]>re.iiont  in  11  hour*  1,251,736)  iiunibot  of  oiilii:  fuut  of  aii'  at 
I'tigiiiue  iti  11  honn  967,^1,    low  8b4,345k     Tho  hn  ol  ]irv«»uri: 
!>«twei-n   (.>oiiipr«i«gtor   Aud   eiigiiKm   ia   nbont   211).      In    thuc   iiuiirDu 
wo  nfc  thnC  thci  losa  i«  neuiy  73  |wr  ounL     Tliia  inchnle*  t1i«  InmM 
<liie  In  llii^  li'jLkngr,  ami  low  ol  oncrgy  in  llie  farmnrhnal,  butdMui  not 
incliiilc  friction  of  L-Dmn«HUt('oinpr«M>r*,i.o  tliat  l.lie  Uital  Inm  Ih-Iwachi 
llie  _|ioit]t  of  appliLiilioii  of  power  of  tliv  Inrbiam,  and  tli<^  point  of 
application  oi  jMifrer  of  tninuM  to  aliallA,  otv.,  caimot  1>c  lca«  tliou 
76  |>i>r  coat,  or  total  f|n'obably   BO  iwr   «4'nt.  or  iLiof,    1    think).      In 
Other  words,  tho  «iKo)oncy  of  tho  »y«i  rtn.  utateil  as  witnld  bo  <t«t«d  in 
an  fllvotritttl  lyaUm,  dnea  not  onc^cii  25  por  oont.     Tho  ligtira*  above 
ara  a  fUr  FKstniilp  of  CiiRli,  wlilcti  iii'i'  ijia>l(>  at  rt>f;iilar  inivrrals."     I 
venture  to  think  that  «ii  dn'trii:iil  plaul,  to  (-ive  an  uflecliic  i«tur>i 
of  390  li.p.  »u  the  idiufln.  <i|(-.,  al  tlio  iintrun,  would  in  tliiii  atna  liavn 
not  i-eurt  tuorc  than  £50,000  »t  tlic  oulaidii.     {Eitn4;t  from  a  p«>l»«r 
liy  Mr,  R.   1*.   R-ollnvj^Il,   in   tlio  Ai.<'n-'jin   RiiyinrcrinA  aitd  Miiiinij 
Jmirwit,  January  5,  1889.  j    Siiwiu  wntinK  thU  paper  Prof.  KuBne-lv 
has  nuilu  a  vpiy  i.'oniplnU!  Ii-il  of  tla'  I'opp  sj-nttu)  of  pnoHmatk: 
tranbim»iii)i  at  I'jiris.     Kik  ri|icnnii'.iild  atruiiKly  buir  out  luy  own 
nion  iiniilpd  (ixpcriHU.'n.     Tlir  b^^l  (■l!id«iK-iM  to  bw  rx[icxt«l  nntnn  to 
bo  about  20  prrr    cctji.  gtuii  nilb  iiiodKru  piantn.     Liantrch  CWi'ery 
UaHliiKj  Olid  Pnmpini  Plvnt, — As  ui  05aiii|ilo  of  ol««ttidly  applied 
to  driv«  a  aiBglv  r«pi>  hauling   eiuino,    1  will   refer    l<i  ■    plant 
at  Llanervh  ColTiory,  owr  PnntyponT,  Moonioittluliirr.     This  plant 
has  now  been  in  iim  tar  iLboiil  four  la  tivn  inimtiii.  Ky  tlia  conrtwy  at 
theovnct*,  MoMni.   rartriili^e  aud  Jidcs,  1  am  viiabkil  ta  Kivo  the 
fulloivui;:  huiiicuUiK  :  Tlitr  dviniiuu  la  driven  bv  a  horirontal  sngiuu 
with  an  lain,  (ryliudir  mid  Sft.  &'.!•.  itivko,  iiiakiag,  at  fitll  ipnid, 
about  60  rcTclnttoD-i  gwi'  uiiniil*,     Thu  Hl.nHiii  proMam  irarina  b(itw«au 
601b.  and  60IU  at  i)i«  miiin  boiler*,  and  the  speed  is  oontrollod  bv  a 
I'itrktring  j-ovomur.  Tho  «ugitii^  drivos  ai.>(LiLDteTsliaft  by  a  dtB.  by  fin. 
link  bull,  iiinltlit'dyiiuiiioiii  run  oil  ttit.i  nliaft  by  aaiiuilar  but  11); lit* t 
l«ll.  I'ntviirion  in  iiiiuIf  for  nuiiiiiiK  a  in.-{iiid  dytiAiiiu  for  Uithtiui;  and 
(itllrr  jiiir]io.wn.    The  I'njfinn  liniini!  ii  bnilL^t-ith  windiiluiw  q lurried  on 
thofpvt-  Tbc  [lit  ihofl  i«2&0  yard* deep, and  tli«  inntardiouM  b  about 
750yarl*  iu-liye  on  tho  luatii  intake    The  oop|wr  «abU  1«  cotapMod 
oflO  ilnii'ln  of  No.  ISIt.W.C,  iuaulalcd  and  uivured  with  lead.  'Ilia 
■liaft  i(  latbftr  wet.  >ii<i  tlio roadaaraalca  damp  ;  but  uo  siiei^ial  trouble 
hiM  Ificn  ■iiiiiinl  by  lliix.    Thoroolaand  ndnaro  nut  nrLKiiiIarl^-gooil. 
Tba  "  lalia"  Itaro  cuirod  «omo  tmnblo  with  th«  cable  ;  but  it  u  fully 
nxpectsd  that  the  arraugomoiita  now  modeiHtL  moot  thu  c«m.     T!io 
tiiotor  ia  ooupled  to  a  conntorwhaft  on   th«i  lutnliDS-MiKine  bod  by  a 
link  Wll.     ApinioD  on  thu  ahaft  enjeagnt  a  wIimI  nintiiitoil  on  tlii 
ilnimaxifl.    Ttio  dnim  is  thrown  nut  of  jrvar  by  a  Icrnr  to  U-t  down 
the  eiiiplii<a,  ae  ianaual  with  Bin;;te  ixijw  h»ii)n^e.   [n  fiw-t,  thu  liaidnKo 
oiiaitM!  in  an  old  ty|ic  machiiio,  pricvioii»ly  drivvn  by  u  Mnglc  tugiiic, 
and  toni«rtcd  for  iti  prtaeiit  iu>:  by  tlif  luiiiwval  i/l  tlie  crajik^ft 
ftiid  cylinder.     Tlio  rupi-  a  ittcl,  mid  i«  tlir^wnflartor*  of  an  ioeh  in 
dlAmekr.     'IVo  drifln  arc  workaxl- -oiid  with  a  grailo  of  1  :  B  ;  th't 
olhor,  atioat  1 :  12.     Tlw^y  aru  both  itl  proMnit  hoiri'  300  ynnU  long  : 
but  will  ir.urviUM    lu    Irnjitti    a*  Uiu   "Xacv"  rotcdc*.    The  trunii 
ititti  arc  bnilt  culiiRlv  "f  iron.     They   aviirn")^  aluAil   Tiwl,  riiijicy. 
and rarry  alH>ut22cTWt.  official,  NO  that  vdcili  luoilt'd  tram  iquvni'uln 
■  rolling  load  of  about  2dcwt.    Tliu  wheels  uie  12iu.  in  diujiivL«r,  and 
>'*ob  IMir   ia  keyed  to  llic  axle.     Tho  rail''  ate  ol  Iht'  j'lrdct   lyjK-. 
uni  woigh  about  ZSlb.  prr  yanl.     Tho  j;eboral  c'ouJKion  ol  tlie  ro^l 
in  wall  up  ta  thr  avcin({«  of  iMiilioiy  piuotice.    Tlio  lolliug  lili^iiuii,  an 
iiieamn.ii  by  a  dynaniomi^Ur  cin  a  Irvul  jiciit  of  the   luod.  awragr* 
nearly  TOIh.  per  ton.     Tlicdrirt  uith  ihr  1  :  8  ^rw\e.  \t»a  twu  "  ]ian' 
iiiKs"  in  contiouiU  unc  ui  pivonnt,  and  hontv  (Lore  iia  ^fvtt  dtal  of 
■hunting,    etoppiiiKi    '"^'    ttArltiia.       The     i(i)fiiali    art    )^ivoii     b^- 
a    "  rapptr,"    aniT   tlu^    ni«tot    u    contrall'al     by    a   lottr  rimi- 
I'r    lu    ilia    rrgulalor    in    onlinuy    ubo    on    ■("jni-ongiiica.    'llie 
outvliM     cormjiontl     to    ditTcivnt     ratm    of     motor     iwner    and 
*|iMd.    Tbo    Imma  ran    Ihiu    )«  movol  a  trv  inchc*  »l    a   liiui- 
U'  nooMMry,  and  tbo  apoeil  can  bo  Tduied  from  a  foot  |>or  Kcuud  to  tha 
diMted  luvitiiiuiit.     Au  autjuckr  it  placed  in  tbo  cianit  uou  llio 
li'Sor  M  lliat  t)H<  bmluMnan  can  Ull  tbo  unuil>or  of  liauis  •>»  the  rvim 
lui4caaalM>ju<lgewbM)i«ritisgoillgrigUtwlththe  "  juiiiuc^."  Il,lbr 


JDfltMitoo,  a  tram  Itwru  the  mrtaln,  tho  ammotor  n«odlo  r»j;^t«n  wore 
lltan  tho  niaitiiiiiitii  "Urrrut  for  tho  fitil  loail  ;  ttin  driver  al  onoo  *,taw 
Lho    iiiiilcir    and    brnku*    tlic  drum.     Tho  tram   it    (hsu  aat    Haht 
iiruliii1>]y  liiifoni  any  daiiiaffo  in  iloae.    The  power  abmrbed  by    ttia 
drum  :iiid  rojw  aTwajtM  about  6  h.p.      Tho  rarlona  horw-powera. 
»po«dB,  «lr»in  on    ropee,  etc.,  corrMpondlng  to  rollioR  load*  of  from 
one    let    liv     fnit     traron,    ai«     givun     iu      tht>    fotlDwioK    tobioi, 
oaicuUtvd     Irom     aclnal    toitii.      The     ohRd«     tMlttaniV!    of    tb" 
i*iib1o  ia  I-2S  nhnm,  and    the   enerfn    lost   for   tlx^    ililioront   looda 
ii  iihtvwn  ID  the  tablei.     The  eiigiiie^ai  not  been  inJii'tloil,  and  no 
chi>  citndiindea  can  onlv  bo  calciilaiod  tK-twp-Mi  the  onlpiiCa  of  tha 
dynamo  and  tho  actual  work  on  ibn  rnjir.     It  will  bi-  vmi  that  tha 
uluctriiAl  loMMi  are  aroall.    The    heaviost  loci  in  that  in(<iLrTr>l  \yf 
llifl  friction  of  the  dinm  oii.l  rope,     Thit  could  prolMldy  be  rf.'dtm.'il 
by  iimt;;ning  apocial  jj^AaTinK.      Aootrting  ihingH  u    ihoy  art%  the 
etficiencv  botwueu  thu  nisxiumni  wark  on  th«  m^  and  tho  protiablo 
i.h.M.  of  eiitpiiu  in  about  ."JO  [wr  oonl.     Thn  ntnin  on  the  rope  on  Ilia 
I  ;  S  gnule  wu  inuiAiirpd  by  a  dynamometer,  and  tho  result  areruod 
For  ouo  mid  two  tram  rta-liuKii.     It  in  fairly  reproaoutcd  by  «  pulitif 
4'5vwt.  per  Lmni,      TnkinK  tho  grado  at  1  ;  8,  itiu  ti'siatanvi:  duo 
to  gravity    ix   230lii.  j>cr   Via.     Tlin  avnmgi'   r^tiifitancH   hii'anurod  by 
■Iv'iiainonielDr  Tin  the    Invol    was.  701b.    per    Ion.      (Sou   tiLble   IL) 
'riieint  liouroKithow  on  inspoction  tlio  high  L'tboleiiey   that  a  prniiorly 
dwi^nol  Blcctritul  jilant  is  capalile  of.     If  we  lake  Uie  dyiiuiiw  ron- 
vcniion  at  85  fNir  oont.  and  the  on^liio  efficiency  »1  the  Mina  liiiure. 
tho  total  oJIlcieaoy  for  tiix  traino  {t.r.,  the  ratio  botwocn  work   in  tha 
r^iM    and   tlto    tndictteil    liorw-pou-or   of    engine]   will    be   o<|iial  la 
67  by  'Sft  by  -^^OB-h  pM  cent     The  motor  w  aluo  arnngMl  to  tnti  a 
K't  oi  tlino  throw   punipa.     When  tlieiio  are  running,  tlm  hauling 
dmm  ia  ihiowu  out  ofcvar.     Atdrrv^n  WiuAr  tumping  rianJ.^Av  a 
good  Minplu  of  dip  pumping  by  oloctrioity,  I  will  Mer  to  a  Kniall 
iiUiit  ureutvd  al  Andrew'*  llouao  Pit,  Fnr  Moiwra,  Ilow«r  and  Paiincra. 
1  am  oiiublud  to  give  Uiciw  dtUil"    by   lho  courtoty  of  tlie  niiinager, 
Mr.  Berkley,  Jiin.    Thu  plant  eomprian*  two  witxiif  Chitjo  tlvow  pnnipa, 
with  Bultatitu  dyuainn,  oto.,  ami  u  di<aigiii-d  to  oop«  with  twu  nn^]l 
Tceden,  one  alwut  a  niilr  in  hyo.  and  tbo  olhor  ralhor  more.     Tho 
ivatur  najt  iin^vtoa-ily  raisod  by  two  "oranki."  cacb  Miuippcd  by  eight 
h.irwM,  working  in  paire,  Inr  throe  hour  ahirta.  Ttic  ougioe  liaku  hori. 
luntal  cylinder  12iu.  by  d4in.,  and  .una  at  about  SS  rrvolutiitna  iioi' 
minute.  The  >teiuiiiacantroU(<dbya^<)vnruorviorkiiii|ou  a  tlir»ttlc  ratvc, 
Tlieilyuaniuiaiihnnt  wouad,  ani|giirBHabontG70T«njiandl8'&am[H!reH. 
Till!  iiomlitra  ciihip,  almnt  n  niila  long,  !■  oompowil  of  aitrtndol  nevrik 
Nil.  18  B.W.<i.  r:fjp]i«ir  witw.  iniulatMl  and  leail-iwvarod.    Tha/WntM 
ia  ujode  by  an  old  lion  rope  about   liu.  iu  dSauiuter,  laid  ainiis  tha 
sidcof  cIk^  road.     Tho  TwlsUnce  ofilie  futin-  uablr  i«  a)xini4'5diiut<. 
Both  thcmolomim  fittoil  intb  suitable  starting  and   Jitopping  go*!", 
and  are  indni>nndont  nro«i-h  other,  »o  that  both   t.r  oilhor  pnnipoan 
bn  run  at  pleasurr.   The  delivery  pipe*  are  ibont  7S0  yanls  long     Tho 
'|U»Dlity  of  water  now  being  |iiiiu:vd  liy  thu  two  mnton^  U  nlmut  60 
ipiliona  |ii.-r  niltmte,     Tln^  lilt  from  einl  to  cad  i>  *Wrt,,  hut  owing  t« 
friction,  etc.,  the  efTcctite  rmiiiAni'e  in  rqiial  to  a  hna^l  of  ccrlaiuly 
60ft.     rhopuiupi  are  three  throw  ranu,  3in.  by  7iin.     Tin;  "iwod 
Bvcra^  60  rerolutioiia  per  iniDtttc.     Tho  plant  is  a  vtty  anmll  nun, 
but   IB    pmliably    tbo    nioit   afFi^ii'tit    that    conld    be   ui««i    nndor 
the  given   eoiiuilioini.     It    ii   iiit»r«(ting,    panioularly  on    eyimiint 
of    tbe    dUUUL'o    through    whifU    the    pomor    It    eoureyud    iiiidor 
jiTound.      One    niotor   hiut   bi'oii    running    ainc«    WhilMnnlidi\    t.h« 
other  a  eliorlcr   tiino.     Tho    plant   continitos   to    i;ivo    futinfiiviiriii. 
LinJMrjmt)    }'uuipii\-j  /'dan/.— Aiiotbitr    illiutriLtiou  ol    the   u|iplh-« 
lion  of   elcctrioity  ti>    trunaiiiitling   •Linnrgy    tbroiaKh   a    long  <1m- 
laiiM  it  u  nnall  pumping  plant  at  tho  Liuntligow  Shale  Oil  woj-k*, 
Ltidilhgow.     Ill  thii^  caao  an<f  of  th^  main  en^uea  at  tho  Htiale  mino 
Wnk  ivivi  iiimi  to  dn«Y  a  4  lo  6  li  p  dyuanio  m  addition  to  iin  rr*gnlar 
work.     The  electricity  Ibua  getici-alotl  wan  carried   by  a   lurr  cmpper 
e«l)le   carriod  u[>on    uiauUuire  on  jiolei    tu    an    old    >piairy   about 
one  and  a  <piartor  milea  dioUnU     Th-t  wire  ia  No.  10  It.W.U.,  llio 
ctinnut  about  10  to  IS  ain]ieriNi,  and  the  t«n«loii  at   tho  dynamo 
icrminalfi  soino  300  rolu.     At  tbt.>  >iuatry  a  motor  in  gnanMl  to  a 
dnnbln-aRCing     puupv     wiLb     a     2tin.     Iwi-r    and    u    ZTt.     rtroke, 
Tiio    water    ia    r«liM    thrunuh    ationL    600    yird*    of    2iii.    plppa, 
with    a    Tcttioal    riM    of    l35rt.,    and    in    otortd    in    a    ncaervolr. 
Tht    ["unp    al    43    r«Toluti''ni     jior    minatc    d*tir«r    about   33 
gallons.      Tbo   pump-bouae  i.i  vixittd  alioiiC   one*  a   ilay,   for    lubri' 
<.'ating    and     inapculitig    lho     macliinary  ;    nn    fnrther    att^n.iancv 
L«  rci|uired.    Tli«  uoudition  of  tbn  iiumpa  and  theiv  rau>  of  deliv^i^' 
oui  M  luld  by  i>ini]Jy  iiu|wcting  the  aminetei  and  vollmeter  In  ibii 
etucino-ruum.     Tlio  rWaUnor  of  thr  oablo,  4.000  yards  of  No.  10 
It.w.C.,  i»  nbotit  7  ohm*  ;  and  the  Iom  in  it  aircragoe  about  I  Lp. 
Tho  main  engine   in   not  4ppr«oiably  allMtod   T-y  the  small  load,  and 
lho  cunt  oi  niiiintonanoe  ii  pmetieally  nothing  lioyond  tho  n>«ar  of  tlio 
plani.     Ily    uo    nthi>r    nieana  raurd   tho  samo    woik    be    dnuo    m 
cheaply  and  ennily.      Tbn  plani  has  now  be»u  muuing   fur  alinut 
nine    monlhn.     Mr,    Mnniiliin,    the    manager    of  the  ihalu  mioa, 
i^   tboroBghly  Mtijficil  with  the  work  dmi*i ;  ami   niiwrta  a  oon- 
hiiUrable  aaving  over  tbo  twliuiotod  oort  tff  lb"  rariviu   altcriiatlTu 
M-Immoa  pwMMil  at  tlia  tima  ol  ardfiring  the  elecUic  plant,     niou 
plants  have  IwoD  salucted  ftum  amongst  the  moat  K«eDt  iiiitallati..it« 
cAirioil  out  by  liensTs.  Immbcb  and  U>.     They  atf  typieal  u(  itork 
ubuiniugiu  wbiing,  and  show  ttiu  moans  ail(i[itnl  to  anil  elwirical 
plant  to  tbo  urory-day  re<|tiimnenta  of  the  fn*i  |<it.     Hut  the  total 
Work  done  lu  Ureal  BnUiit  by  electricity  it  coiuitkrativclj  itnmll,  an>l 
one  tiAd  to  go  to  Lbe  oonliuent  or  .^luorica   to   liud   the  aiUBiiUigra  of 
<'k'>>cr\oal  plant  fully  a]i])reeiat«d.     It  will  not  lie  pomibk  for  mo  In 
ii'far  at    huiglh    tu   any   foreign    iiuIxllatiMis.  bnt    a   brirl   renunU' 
•>[  HDiiw  of  tlio  Miuru  tm|iorlaiil  plaiiU  will  alioir  how  mnrh  wo  aiv 
U  hinilhand  ici  ihia  matter.     On  Ibe  Cnnt^nont  wn  Ami  electncliy  uxnl 
ioT  hauling,  pumping  and  winding  in  oeal,  irgu,  (in,  ami  nit  uiiues.  Al 
lho  now  Stainfurt  s^t  mine,  a  motor  was  ercct>>l  in  Nonmbar,  IBSS, 
Im  Minding  in  a  t«n>{H>rary  im>liii*l  (lbKCt.,uu^,  caix'>AW«a&  \r> '«»'<% 
aatiafactot^'  WTOl'.'*  V,4\  SiJkwXv,  Y**!^ . '«'w«>'  **»  '*'*^  •^■fcwKn.'^^rfs. 
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112-9/ 
10-S 
lC-3 
11*9 


13*5 
12-7 
11-8 
10-3 


Tinw  taken  Tor 
tuba  to  trarel 

100  fmt  in 
Motr*  ot  track. 


Sntd  ol  tuba 

iiniiag  thb 

time  in  inilca 

|>«r  hour. 


TMoUoh  a*  m**. 
aamlbf 

djnanwoMlcr. 


Itaoooir 

ai 

IS 


Stan 


fiMidi 


ai 


9-1 
0-8 

g'9 

10  6 
84 
866 

10-3 

to 

04 


17 


ruitii 

9l«rt 
Pfariili 


4« 

4-3 

6-36 

2'9S 

2-63 

2-48 


01» 
to  0-76 


itli  J 

)" 


S-23 

3 


at  Urn  portiun 
ornpj[Tadch 

Am«R«6041U 

■Q  otvlrv  of  np 

(ndc 

&«afWi704lbL 

attlMoidof 

npgndv. 


A* 

(iMdowawafil 

Kn»l'.3iatL. 


ttnoalbas  a  lal)-t«pt  banian  kaabataacfUad.  Baetfie  looonetJVM, 
ddran  by  ottrrcnt  aapplied  dirad  from  a  drnaiM,  han  ato>  htm  is 
lua  for  aona  j^mt*  al  kank*n>d*,  Kow  SlManrf,  aad  8a]ibar(.  ll  U 
n«*J1*a  lo  ■jwcify  dataib.  nr  mnttifl/  axamiaa  Id  Swltnflaail, 
Ilia  «|iplic«liua  of  olartriritv  to  traaamiariaa  of  powar  liaa 
taeaatlr  Tacairad  oawadarabU  ailaution,  and  wma  «f  tba 
•>jw0  «wnr    iwv  aniMMJ    an  of  mcb,  tn^Ditoda    w    t«  iknnr 


tato  iIm  ahada  all  Iha  bgliA  and  Qanwii,  oaJ  HMt  of 
Um  AnarioaM  fucaOuiOM.  Amrrimm  /•d«aMi«a«.-AMfkaii 
alaotrie  laatallatiaM  am  «f  Iba  moal  rarM  ahanelar.  TW 
pNcalUr  jpniua  af  tba  [Mpl*  ailipia  itvlf  nadilj  t»  aavalliaa. 
anil  Dm  ra|ttil  (ptiwUi  ot  waaith  ha«  ooolrflmlad  to  tba  advaww  al  Ilia 
atactrical  iadiuCry.  In  all  ola»aa  of  work  tha  djrtMBa  anil  ■ 
tWjbcaacat  plaoa,  and  tho— nda  of  macMwaa  an  Ubic 
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yenTly.  IndMul,  so  gTMt  u  tlio  (IdtimiiiI  Iot  p««or  t>Unt«  thit  th« 
nuinxmnn  wol]-eauip{«d  rAotoriM  tno  nntbla  ta  IcMp  Tinoo  mCh  the 
dumkii.l  ;  and.  allhoQ(;li  mlltlons  of  'loll&ra  tn<  klreftiiy  InvosUd  in 
tliDM  coDooms.  tliD  i^a|iiu1  ia  Ululy  t)  bo  dmiblail  in  iliu  eouma  of  it 
(ew  y«an.  We  ci[iiii>t  ■iom'  concidar  tbe  iig>;>licili»ii  of  iii'ilun  ta 
tnmffaya,  laflftudN.  1ioiiI#,  fano,  and  tlic  niinn'.iDUH  nii|uiraniciitn 
<>r  fao(o[{«ii  and  domoitio  bauiM,  but  toiut  refer  only  to 
a  Ii?w  ninbg  inaUlUtiotu,  and  or  thoM  only  ta  the 
UrgMt  Tlio  iDonC  im[wrtant  u|>  tA  dito  U  onn  oracsul 
Qii  tbi!  ontohrstod  Oo-miituck  lodd,  tt  Virjiiiiia  City,  N<!V»iU. 
Tlic  [limit  vraji  r^fiiiwd  W  wotk  a  lialMry  of  60  xlamiw,  with  the 
ooiriiilsmont  of  msi,  anttlctv.  •jnc*(«>'i.  rock-broalton.  otc  The 
water  powsr  DO  thefurfaco  n>w  totally  iaadMinato,  and  rtoam  povor 
wax  out  orth«  qOMtioQ  onine  to  thn  etrnt  o(  caxL  B!e«triL'«l  tmgi- 
noora,  hAWtver,  met  th*  i^noiilly.  At  the  l,650rt.  Iwrl  of  the 
Ubollar  HEae.  a  diambtr  wu  excavated  out  of  the  sniiil  pbrphvry, 
sort,  in  loDRth,  25rt.  Id  widtb.  and  I3ft.  in  helglil,  d»ir  of  all  tlinbn. 
In  lliii  lhr««  PeltOD  water-vheela,  e&cli  driving  two  dyaamon,  wars 
or«ctod.  Tim  .lurfaco  walor  wim  uoHecteil  in  rwwvvoint  luid  luJ  duwii 
t)i»  vliaft  by  two  iiipta,  one  lOio.  lud  ibo  other  6i a.  iu  diatuulvi. 
At  tli«  bottom  a  Y  uaite<  tlipso  two  pipes  into  ■  linRle  ono  Win. 
,  in  diamatCT,  ont  of  which  610.  pipes  lead  to  the  noiil**  of  the  watcr- 
.wbnU.  Thu  dyrmnio*  run  at  900  revotutioiw  pur  luiuutc,  arc  cnni- 
BMBld  wound,  and  saoh  givo  130  e.li.iL.  no  tlut  Ilm  tola]  niitpul  in 
AoBteOOh.p.  The  B.M.F.  cf  oaob  machine  ii  nhnnt  3,000  volt*. 
A  Mpants  piup  ofcablM,  inoio  than  a  milo  in  lenKth,  is  Inl  From  each 
dynamo  to  a  mitable  switohboaid  in  th«  nitttor-roMn,  10  that  any 
motor  can  ho  oonplad  to  any  dynamo.  Thi>  nioton  all  ran  at  850 
nvoltitiom  p»T  niinnt«,  nnd  arn  cnnplid  hy  I>»11h  to  a  ootnmon  nhuft, 
in  the  santD  way  aa  wo  are  ninnine  at  81.  John's  Colliery.  About  70 
{<crc«at,  of  the  wattr  power  appliei,!  to  the  thaft«  ol  tha  ilyQainoii 
u  doliTorvd  for  worV  at  the  main  shaft  In  tlie  mill.  A  truly 
•picodid  reault.  The  wn'.«r  on  leading  tha  Pclton  whMln  b  to  bir  tisod 
btt*  lowiT  lcvl^l  todrivL-  niiuilHr  tvlant  Ti^rnKe  ti«[ow  vroand.  This  iLia){- 
nifioent  llluatratioii  of  ttii.'i  poMitilitisB  ol  «Ii>etTiflal  transmiMlon  hoji 
been  rnuniiiu  about  12  monlha  without:  liltvh  or  dllllL'ullv  of  any 
kind,  it  mlleiL'ti  the  lil^tbtU  credit  on  th«  eciKiiieKn,  and  sEiouJl 
setlJe  once  for  all  the  aluiiril  objM'iiou*  railed  by  ibv  iftnorauL  to  pro- 
perly tlad|[n«it  ]iit>li'n)«ail  and  high-prv.-«iure  clcnttic  planL  The 
tlwtric  contrtclort  aic  now  puttiug  down,  for  tlic  CaluinoL  and  llocU 
"lUllInK  Company,  live  IJOb.p.  dynamos  asJ  live  SOb-p.  moton.  In 
tht*  inatallatinii  tho  |iowiir-station  vill  bo  above  jtround,  and  the 
niutun  will  bn  iirim)  for  pampinc  below.  I  nil!  iinly  mforto  una  morn 
Amr.Hcan  plant,  and  thia.  «Rniii,  U  to  larKu  lu  to  link  into  ImiK- 
Dilioiiiicr  any  in  this  connti?.  At  BIk  Bund  Tunnnl  Cam^i.  Bntio 
County,  Oallfornia,  thi  RWor  Feather  U  divortod  by  an  artificial  dum, 
and  led  for  twii  and  a  half  niilM  by  a  tunnol  lUrongh  aiiioiiiiluiu, 
and  for  two  milpfi  through  thn  oppn  country.  Atthlspninta  fall  ol 
300l[.  marra]ig<v(l  todrivt  Polton  whMa  c-oiiplod  to  •lyrmmoB,  Tlio 
curreiit  is  oarriei)  lor  18  mllet  bv  cablet  u:i  po«t«.  It  fv«iis  about  20 
molora  oriroiu  6  ta  &0  h.p.,  all  runniii);  in  [Miritllcl  otT  the  mainii. 
The  &M.P.  at  the  dyuaiu'ia  la  about  1,000  volts,  at  tho  motoni  it 
V«ri«*  from  700  volts.  Tho  |>ow«r  in  uliliwd  for  varioua  ptirpowa  in 
the  diflbnot  miDM.  (Appendix  1.).  Tlio  tustofeho  flrntXariDautftu 
puinpdu  plant  wm  made  by  Mr.  E.  Bromi  and  myaalT,  November. 
1887.  PviniH  delivering  39  Kalians  jwr  miuutu  thruiiijh  a  h«ad  of 
650n.  =  6'3  Lp.  in  thn  water.     (Aw  uble  C). 

The  cJiKinn  wm  of  theK'i^'""' typ>'.  with  a  niuKlo cylinder  Kin.  bore 
by  l&in,  Rtrokc.  The  stvacn  preMuro  was  variM  hy  a  roduoinfC  vatvc 
aci;oritin){  to  Iho  work  reipiircd.  Uimnjj  tho  t<^*t  it  was  found  tbat 
tha  alidn  valve  niitu  had  ibirtfd  on  tho  bottom  cn<l.  The  diagratnt 
arc  thus  di>riintivii,  siiioe  Lhct  Rtutn  woi  admitted  too  Into,  nnd  tuil  olf 
too  coon  on  tho  bottom  end.  Thij  numt  havn  lowfin^!  tlin  elTiRiaiiuy 
of  tlk«  rngJDO  to  soniB  ritflnt,  and,  of  roiirae,  i,^  iKniniit  tho  nrl 
cffloiency  of  tho  eyslom,  Th«  power  roqnired  to  ov«toaiuB  tho  frictioti 
of  the  BUKlne  and  dynamo  without  any  loo- 1  wm  1'716  h.p.  The 
nii'tor  rail  at  a  Hfiooil  of  about  6S0  rcv-nlutiona  per  minnto  during  the 
tiwt,  lb"  p)im]«  inakini;  eight  iwoliitiaoa.  Th>  ffwrii-.jf  r>oiitiat  d  of 
Thr«c  tranimiosions,  Thi>  tlrvt  a  Iffln.  cotton  b«ll,  the  toooiid  1 
morticed  pitii'OngiMinngiaioacait-irou  wheel,  mid  the  thirdactui-iron 
]iiiiiuzj  and  wliciL'l  an  (lie  oraukahaft  of  i)\«  puuiiw.  Thb  Mimplrx 
■y*t0uifur  rt^UOiliK  tliea[)«ed  of  tha  OlOtur  was,  ul'^^urno,  iiuluri);tirall; 
■iMJgiiod oo,  biilcirc'iiiiutauiMs  moda  it  emiv^ n iiint  ti>  ii>Wf^rin){  m  thiK 
inann«r.  Tito  piunpt  w«ro  tha  diHetantial  four-throw  ram«  aftcrw  irdh 
iiaed  for  tha  lar,^r  filaut.  T1i«v  l>av«  lieen  deaorlbeil  In  Che  body  of  liii- 
pai«r.  :Apiieudl(  Ihj.  Tho  following  tut  Is  tutcreating  lor  two  ret- 
wont.  Firstly,  it  sbowa  how  iiiellldon.1  high-apocd  mrm  gear  la  :  and, 
iMOondly,  It  was  Mrham  the  lint  publuQod  uooiuit  of  an  uUtitrical 
[  hauling  i>1  ant.  Tha  Ibie  x*aa  laid  on  the  hjuling  plan*  at  thu  Ncw- 
«a«tJe  Mining  KiUhltion  of  1867.  Th«  Uat  wai  made  by  Mr.  M. 
Valton  Brown,  tenreaantlng  ttia  Haulage  CominlttM,  aiaiaied  by 
[■ror.  Carndt  and  Mr.  W.  B.  SUinic  MeMta.  Iminbcti  and  Co.  beiiiK 
repminnlnl  l>v  inyieir.  Tho  motor  waa  reversed  by  the  «nplo.vun.-nl 
.aftwo  aitaot  krualics  on  a  rocking  frame,  and  wan  ntarteJ  wiih  a 
IDiuabor  of  iron  icnstAuoc-ooiU  iu  circuit,  which  wm'v  rapidly  nwiUhed 
Em  the  apeod  inoreaaed.  Withthiaarrangeio-^nt  tho  tubitmre  under  |i«r- 
[Ibet  oontnol,  and  a  vary  anddon  atop  eauld  be  I'trertivl  bv  rnvoriiiig  Mid 
motor  with  the  rodstanne*  in  cirauit.  Thn  line  was  lOOyanl^lin^,  211. 
nu^nmlwu  loiil  wiT.b28Ib.raili.thenl»rpRn  hningut  intervalKiM  3ft., 
juat  m  in  an  uudoigi'ound  road.  The  rope  won  l^m.  in  ciroiimrnroncr^ 
and  waa  carried  roujid  bft.  thcaVM  at  either  end  of  the  lino.  The 
■heave  at  the  lower  end  bad  koyml  lo  it*  abaft  a  worm  whoel,  wbii^i 
grarvd  into  a  worm  eniiplod  to  the  motor  ahaft  b;  a  flMdblo  noiiiiling. 
Thi<  gfiariiig  ran  in  an  oil  bath.  Th*  worm  was  MBgU  thnadM.  and 
the  wh(«l  hail  75  tool  li  ;  tbtia  tho  motor  mode  76  revolntiona  for  on< 
of  Lho  driving  shoave,  and  76  revolution*  of  tho  motor  oumMponiled 
to  a  movemtnt  of  the  rope  ofabtfiit  16'76ft.  The  *oriu  was  out  from 
oa«t  "teel,  and  tho  whed  «a«  ca»t  i"  iio».  Tim  Kcoring,  bo««ver, 
WM  by  no  mMiu  natinhntAry,  the  friction  was  mnt4dorabl«,  aodoaiUM 
atiiona    heating  of   tha   worn    and    wboel,     Th«    worm     giitUMl 


•     little,     though     it     «tood     thn     running      fairly      woll,     but 

tho     whfld      wore     away      rapidly,       Tlw     efloienoy     of     such 

fiearina    is    not     more     than    40    per    oeut,,     m    will     ba     seen 

from  the  flgiireji  given  In  the  aooom[>atiying  iJibulatcil  reaulU.     Tho 

tubs  were  aeren  iu  number,  and  wer«  llllud  with  iwrap  Iron  and  Loose 

baJlasL,  making  a  total  rolling;  Inwl   of  5  touo  &i3wt.  ligr.  71b.     Th« 

motor  wwdoiiguod  to  ran  at  1,000  icvotutioni  pvr  tainuto,  and  togivu 

ont  15  brako    n.n.,   the  eleotrieat  ifuantiti«  being  300   voita  and 

50  atn|>crea.   3in«c  tho  motor  waa  loo  powarful  for  the  work.  howi>ver, 

the  ajioed  and  ourrcut  variod,  aaahown  in  the  table  of  obKorvationa 

made  diirinu  the  tntt.   The  trwtive  forue  rointrml  tn  move  th"  lonliiil 

tiiln  and  th«  roiw   varied  batwoon  3121b.  and  70>]lb.     This  heavy 

traction  ia  to  bo  aiplaiood  by  the  lurfaco  of  tho  rails  b«ing  in  a  very 

bad  oonrlition,     Tho  toosion  in  tho  ro|io  waa  aUo  ooiioidorablo,  but 

waa  nM««*ary  to  praveut  tniKisK,  ainc4  the  ropt  only  mada  a  little 

mor«  than  lialf  a  tarn  round  tno  driving  aheavs.    The  road  had  a 

variable  gradient,  but  rom  rouehly  1  in  7§  on  an  average,  rhoiigh  at 

placea,  judging  by  the  tractive  lorco  naing  to  7001b.,  ih«  (jradlent 

miut  luiru  lieuu  a  i,-ood  dual  heavier.  Tahiti  D  wElleliuw  iu  :ieoiivuiiliiut 

mauiivr  thv  rMidtn  attained.     The  uveragv  work  douv  on  tliu  nipn  an 

tho  op  grado  was 

!.*„.«  ^12x286       ,,,.  „ 
1st  part  _  ___—  =  3  5h.[w 


Znd  part 
3nl  pan 


33,000 

504x285 

33.000 

704^285 


=  4-Jh.p 
=  8-75  h,p. 


33,000 
Avarajgu  work  donn  on  the  rugieuu  the  ilo-wu  grade  was 
313x363^  3.^  t_ 

33.000  ^ 

The  weak  point  about  the  gearing  undoubtedly  lay  in  tho  very  Amall 
plt«h  of  the  worm  wheel  and  screw.  Tho  sorew  hod  only  a  tingle 
tliroad.  and  as  the  worui  wlioc!  was  30!n.  in  diamettT.  with  75  teeth 
upon  It,  tbU  corriyiiJOiidBil  taa  pitch  of  only  Ufii.  Thodrivlngfllitiavn 
was  60in.  in  diameter  ;  ami,  therefort.  when  the  tra,QlloD  on  tlio 
in|Ki,  an  iticaaiired  hy  the  dynamoinctvr.  was  &041l>..  tha  nrawure 
between  the  larew  thread  and  tho  wonn  miut  liavo  exoe<idfd  l,0031l>, 
on  aoeount  of  the  obUc|uity  of  tho  thread.  Taking  the  offtsotlv* 
diameter  of  the  Jicrew  an  lin,,  and  iimkliig  1.370  revolutloua  pL'r 
miniiti*,  tbn  ralatlVD  vi'luctty  of  tho  nibbing  turfauen  wai  l,45S(t.  pt-r 
minnto.  If  wo  take  tlio  eloctrioal  horio-mwer  taken  np  by  the  luotur 
as  12,  when  the  tuba  wore  mDning  up  hill  and  tho  tmotion  aniaiintwl 
t<i  604[h,,  auil  if  wo  auppnaa  tho  eflldcnay  of  the  motor  to  boSJpr 
cnnt.,  which  it  probably  rather  ubuvo  the  ntn'k.  u  it  wai  running 
with  lew  than  it*  fall  bad  and  at  37ppr<?nnt.  alwvn  IMnnnnal  ipoaj, 
we  have  for  the  brake  horae-power  10'8.  Thn  antusl  horae  [nwar 
developed  00  Che  rope  amouated  lo  4'3&,  loaving  644  h.p.  ahnorbeil 
In  tha  FHction  of  the  gi»rlug.  This  would  correitpind  ta  a  caollioieat 
of*  friction  between  the  aorew  and  woriBWIicel  ol  nearly 

6:«l53^or0146. 
1,088x1.435 

Taking  tho  nin  down  hill  in  tho  samo  wny,  the  (-oeinoiout  of  frititian 
apmara  to  be  '151,  but  ns  tho  gnord  of  the  motor  wat  miinh  greatv. 
anil  the  whole  powor  di.'valopcilkifi,  there  must  have  boon  a  greater 
imrvontot^  abKorbciI  iu  the  motor,  30  that  the  rotulta  ar«  lufflowntly 
foujiistent.  As  tha  caaC-irou  worm  wheel  wi>rc  vary  rapidly,  and  Uw 
nil  beuaiiie  vory  gritty,  it  i*  proUble  that  tho  oo*meieut  of  (riotton 
was  not  mn<h  l**s  thsn  O'll. 


LONDON  COUNTY  COUNCIL. 


Tlio  find  meijting  of  tho   London  County  Coiinud  aflpr  tho  anini 
rocQu   wai  hold  00  TiiVKbiy.    Oatobtr  1,   at  tha  Outldholl,    liord 
Kowberv  prmi'iing. 

Tho  Hiuliways  (^miuillee  ^Mr.  A.  H.  Hsj^k".  chiirmao)  r«parl«d 
that  Ihiiy  hail  i-nmidcrDd  the  following  iioticM,  given  to  the  Ooundl, 
of  works  undnr  Bleotiic  Lighting  Onfcm,  togctlier  with  reparCi  by 
tihe  engineer  and  the  *«licitor  thereon  : 

{a)  AiigiHt  27, 1889,  from  tho  House- to-HouM  Eleotric  Light  Supply 
Company,  Limited,  of  intention  to  lay  mains  for  the  Mipply  ot 
eleotri^ty  in  the  paruh  of  Ivouaington,  an  ihown  on  plan  lent  with 
letter. 

(It)  Sirotember  2  and  6,  reepeolively,  from  the  Keniiugtuu  ami 
Knightstirid^  Glactrie  Lighting  Cnmiiauy,  of  Intention  to  lay  maim 
iu  certain  thoroughrans  in  Kuighubndge  and  Kensiniton. 

fe)  Seittcmber  4.  18Jd,  (rou  the  London  £Ioatitc  duuply  Oorpora- 
tioo,  of  intoDtion  to  lay  a  diotributing  main  uoder  the  footway  »n 
ihn  oonth  fflile  of  thn  Strand  from  tho  ea*t«m  boundary  of  the  paruh 
nf  St.  Mariindn-the.rtnlds  to  the  norCh.tioal  corner  of  Northumber- 
land-a  venue. 

{d1  Soplembcr  4,  1889,  Irom  the  lame  company,  of  ioteotion  to  lay 
diatributinj  mains  nndtr  the  footways  on  eocii  aide  of  Vioboria'Stroot. 
WtsUainMcr. 

{*}  September  &,  1889.  from  the  HetrepoliUn  Eleatrio  Supply 
Ciropany,  Limited,  of  intention  t»  lay  meinemBd  diitrilmtiDg-bosn 
In  certain  thoraughfarei  nurhed  on  five  plana  sent  wltli  Che  notkoi 

l/l  September  9,  1889,  from  Iha  Cbelaea  Kleetrictty  Supply 
Coiniianv,  Limited,  of  inlirnti'iiu  to  luiumence  works  for  diatributiou 
ol  «ltclr1i:ity  iu  a  portion  of  the  pariah  of  Keudoiiiau,  shown  in  ml 
colour  upon  the  map  neut  with  tlio  letter,  and  forwatditi|jB<le*criptM« 
of  the  propokni  work*. 

Id  mapact  nl  tho  for«(p>ing,  thu  committee  r«vor1«d  that  with  rtgard 
ta  [ay,  tns  committee,  as  the  notiee  expired  en  the  30th  ult.,  bad 
aaawtadoa  belialf  «I  the  Council  to  the  prc|>i>Md  wwka^  «uiwf*«.  ^ft. 
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tha  condition  tlut  Hie  nnta  or  iht  surfaM-fKitiri  ahftll  oonoUt  of  linn 
TraniM  fjllud  in  wttti  »tuDv  or  otbvr  siiitabli^  UBtQri»l,  to'l  slivll  W  in 
•II  rwpeeU  sal'J^t  to  tha  at>(-MVd1  af  tlip  *^Tiiiiuf<t  o(  thv  Cotmci),  anij 
t)iM  uiJc  nulna  ahiill  be  l&M  uniter  th«  footvir*.  eioept  vhen  the 
engdiMrof  Ibo  Coiini-U  shall  vnuidilLT  it  imticv livable  lo  to  do.  The 
Council  now  ratiftnl  Uie  cotine  taken.  With  regard  to  the  otlier 
DOticM,  the  rammittto  rncommRndtMl  as  follnwx  ; 

(b)  That  uotico  bo  Kivcn  W  Urn  KendnEton  ami  KiiisIiUbriJi;? 
Klectric  Lifting  Company  of  Uio  Coiincil'*  diupproval  ■-•f  tlin  wotKH 
rar«iT«d  to  In  tho  cotnpanf'H  noticM  dat«l  2ii(I  ao<l  6tli  Sc-jitKnitinr, 
iSBO.  mfootivtilj. 

(f  cnil  d)  That  thr  Council  do  approve  such  irorlH.  nubjecl  ta  the 
condilioiLt  that  the  maiiu  aroutng  the  carrUg^wa;  or  liic  xtrMla  he 
laH  iindor  tho  concir«t«. 

I'.)  That  tb«  CouuoU  Ju  apiirnri]  of  no  luudi  uf  th«  wurkv  rororri'J 
to  in  tlio  notiou  an  are  shumi  ii|>uii  thu  [>Ibiih  inarltvil  No.  1,  Nn.  S,  ami 
No,  J,  and  slgtwd  bv  ttie  thatrmnn  of  the  Mtnmitlce,  upon  oondillon 
that  thciiialiuiifaallbelaiil,  whrtRvrrpru^ti^ahlu,  itmlur  thi!  Ibotwap, 
aiul  that  the  cavmn  at  ihn  tCMtiti;(-hox(»  ahall  r-miiriat  of  imii  framiw 
mini  In  vrii,!i  nloiii^  nr  ntlicr  material  to  .iiiit  ihn  laiTemnnU 

(/)  Tliat  Lho  Coiim-^ililonpiirovc  of  till?  wol'kHsiiociticiilia  tbotinlicn 
of  the  ChoUe*  KIcctfic  3ii[iply  (.'orapanv.  aubjcct  lo  tlic  oondition  tliat 
the  covara  of  tJi«i  ilutiiliuriu^  and  otlinT  ItoxM  nliall  NmiUt  of  iron 
franiM  filial  iu  uith  «ton«  or  other  materia]  to  milt  tl<^  [iiviiiK,  biuI 
that  tho  iiiain«  aliall  belaid,  wherever  jiraptieablo.  imilor  the  f^intwayi. 

The  objection  to  the  Eoualn^jtaa  anil  KnijihubriilKo  CoiuixiQy  wan 
iiDdamtood  to  baon  aooonnt  ol  Che  lar^neag  of  the  diHiribiitliig-iiLixci 
which  tlu  coinpauy  |ltopuiH.-il  to  anloiil. 

At  thp  niNitin^  or  the  C-'mnrjil  ho!<l  si  lliu  RuiMliall,  on  T'i""l«y, 
Ortnlwr  8,  ihn  Hijjliway*  CimmittiM'  reporti''!  that  they  had  wn- 
xiileied  the  followinij  nollo^u  gtvuii  to  lUi.'  Coiitidl.  ul  ivorkA  nmlcir 
Klectii;  Lightiu«  Onlcrt.  touullitir  with  ici"iils  liy  iliu  I'lJ^itiwi 
lliotraii  : 

(a)  Thnc,  Pitvli  lUuil  .Si'jitmiilitr  20,  1689,  IVotii  Die  Lutiiioii 
Blcctri'r  Sujiply  Corporation,  of  itt  inluntion  Iu  lav  ■liatiil)iiliii|; 
main*  muUr  tite  foolway*  (1)  in  Trufilftar  *iii(»rc,  Hnriug  i;ar<lMi«, 
llarinarlti't,  (jacli«iitir  nrn-l,  rn^tiilryitrotil  (pari  "0-  Tall  Mall  Baat. 
(l^rlliin  Ilmtu'  U-iracii  :  121  Pall-Miall.  rici-sdiny  [pari  nt),  31. 
Jami'Vu-atn-i-t  ijiaTton.  ('liiifip*-nlr(wl,  St.  ,l[i!iiPii'«-*|ii«Tn.  K iiiK-»lrfi't 

atTNit  (pin  of);  '3)  Si.  J naie^'N-ttrcut  niarl:  oO.  l'i>''^a<Jilly  (part  of;, 
a.<  shown  njHin  x  plmi  ii<'i^i>m]iaiiyiiiK  i'"-  iintii?ui. 

[*)  OelohOT  3,  ISSfl,  for  rhn  hflnetnKt.OTi  atnl  Knighti>)>n<lgn  KUii'itip 
Liohtiu^  Cor]>arntian  of  its  iiili^Titioii  to  lay  mains,  and  «trAi[iing*iip 
Baa  mrricfl-bo.iea  in  certain  tUaiotigbCarss  In  Knight fbriilgo  ami 
KensbigtoD. 

Tho  committee  reoommcmlLiI  the  CoancEl  loapprovaofihaire  woiltB, 
anii  the  reooiiiiiirri'ldlioii  wiu  tuioj'tuO. 
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CITY    NOTES. 


IHreot  SpABiab  ComiMuij.^'nic  Iralll';  rtccipta  of  ihia  Cot]ii>auy 


Waat  Coaat  of  Anerloa  Tologrivph  Compoay.— Tlie  ruceiptii 
for  tlu'  iii'jiit!i  «(  Stilt.  riiWr  jtiioiiiiti>l  to  C7.2h0. 

Kl««wlol(y  Supply  Computy  for  SpAla,  UnUtad.— Thu  lint  of 
«[>|ilii'aliiiii*  tut  rliiiii  >  III  Llii*  Cuiiipauy  olvM*-!  ycttt'nlaiy. 

E»n«ni  TftloBxapb  CompMny.—Thc  Lmtlic  cocuipie  for  tiev'tomlicr 
wcrrr  £&1,B81,  a»  againtt  £49.873  foe  tJic  aama  i-eiiud  »r  1B88.  or  an 
iiicri>jL>i.'  nf  £2,(M. 

draiat  Norttaom  Tel«grapb  Company. —The  iralUc  coceipt*  ol 
Lliii  CoiiiiAiiv  I'm  Si-|>ti'iiiliiT  »'<'ip  £25,000,  iiiitkiiiK,  fium  January  1, 
a  tolal  ol  £?m,-?XiO. 

Kaat*m  BxtonaiDii  TekgrKpta  Companjt.  -Tli(<  tmllii.'  receipt* 
ftii'  llie  nioutli  ni  ,Supl«i.it>cr  n-erc  W0,113,  m  agaiiiil  £41,09ia  for  tho 
uiniD  |>cnn(l  ul  188ft. 

Olob*  Talacntpb  and  Tnut  Compoay.  United.— 'I'lm  Board 
ol  thin  Ci>ti![>aiiy  liiTo  dodurml  an  liitC'rini  iliviiluiiil  of  2a.  |>«r  alurv, 
]iayatilc  uii  iln-  IBtli  iiioi. 

CnD*  SuDauLrtaa  Tologrnph  Compoay.— Tho  tnnlIiL'  m(<<>lpli>  for 
SepUimlwr  ni.'i'f  £a,'100,  iun;i.nijji.nt"il  uilli  l'2,77'l.  The  fot'-ipta  for 
Juuii.  uitiiiiati'il  HI  L'^.JOO.  ii'iliicl  CS,^!. 

WaMom  and  BrutUnn  Tolograpli  Company,  Llmlud.—Tho 
^ncaijita  for  Lbu  we«k  enii«<l  Outolier  4,  after  deUituUuu  ilie  Uftli  of 
itia  (jroH  rooeiptft  nayabk  la  tho  L'liidoii  Platiiiu-ltraxiUaii  TutcKrsph 
^Company.  Limited,  wvio  £1,604. 

■mMtllnn  Snbnnrlno  Talograpti  Company.  LimlMd.— Vliia 
^^mipany  tvcutiiiiicuil  u  tiiial  dii'idoiid  of  1».  [wr  sliait',  making,  with 
pivviouiOiiilrii'iiliuui',  4  tvtal  iliridond  of  6  fur  oonl.  fur  ihc  yuai 
eii'tnl  .Iliac  30,  And  al»ii  tho  |«yni4nt  ol  a  baiiiu  ofb.  |H<r  xiiarc,  butb 
ux  fr»«,  being  a  diilrilm  ion  ot  7i  iwrcont..  auiJ  ineving  £47,609,  of 
wliich  unoiuit  £4,500  Imit  bi'iii  plai/vil  ti>  tin-  icsTve  liinil,  luccuaxitiK 
It  to  £266.660,  l!2.60d  Ix^inx  oarruid  t>i(niit>l.  Tlie  alHtr<-  diviih'ml 
nii'l  b«]iiu  will  be  payable  -m  Nov«ml>i'i  7.     The  ruuiHjil.i  of  the  C'liu 

i>ni>y  for  the  week  oude4  Ottobor  4  auiuuiiioi  tu  £2.936. 
»i 


NEW  COMPANIES  REGISTERED. 


Eleotrlctty    Supply   Compojiy  tor  Spain.— Wtcli  a  cafditi  uf 
100.000  ill  19.900  iiriliiiiiy  shari»  .n    £5  >..i<\i.  auil  100  fuundcra' 

IMW,  thu  Cviiipiiiy  hw-  b'.'i'ii  ri'imi'l  |>i imiiiilv  Toi  tht  pi[r|NUc  of 
nuutlnft  a  tciilmi  .;lcctd(iity  ii^ip!)  >ti*tiiiii  m  Mmli-i'l,  ui)(t«r  a  eoo- 
CDAiiun  luuetitly  olitainod  troin  thi-  «iit)i  >rili<.-  Lln-n,  for  the  paqioao 
oT^tienn'raliug  electricity  on  a  tai(;"i  ual".  miil  <lietributin^  it  by  moana 


of  nndurRround  rnaiuM  to  jn-onilsra  nwulriHa;  olectrio  lighting  or 
inotivi;  poller.  Mwbcb.  IlaauiiouJ  and  Cv.,  "-bono  euKiiwor*  oreoto'i 
the  Ketudiigl<3U  eeotral  tlatioii,  have  i.i>ntrat:tMl  to  erect  a  aimihu' 
central  atat&n  in  Madrid,  n-ilh  pUnt  for  25,000  8-o.p.  lampe,  and  to 
pK.viJo  (he  ne^'Mwiry  laiul  for  lliu  miin  of  £00.000,  which  coven  their 
remunnratinn  for  abtaintn-j;  the  (crant  lo  Llii?  Ck>m|)a?iv  of  the  oenoes- 
limi.  The  onlinary  xharet  are  now  oITerod  for  ntnerlptlon.  Tha 
prellta  of  each  year  arc  applicable  (irat  to  the  paymsnt  ol  a  divMead 
at  tho  ntto  of  7   per  cent,  on   the  ordinary  aharsi,  anil,  lubjeet  to  the 

f'roviiuaiia  of  the  artiolea  of  aMoeiatiun,  one>half  ofthe  aorplnt  nroflta 
lelonra  to  Hie  holders  of  tha  ordinary  nharoa,  and  tho  otlier  half  to 
tho  h^dm  ol  the  roiindera'  ihares. 

Doetrionl  AoooNorioa  Companr,  Uaitod.  —  Bei;i*t^^d  by 
\V.  T.  CoopM,  29,  KuMie-tieot,  Strand,  W.C.,  Mth  a  eapiul  of 
£5,000  in  £1  sharwi.  Objwt ;  ts  carry  on  tlie  buoiiiiu  of  clivtrioiaBa, 
iCai  and  Eriieral  ligfalin;;  rii(,'iiiiiern,  i^l<'.  I'lit.-  rv^ultttioim  uf  table  A, 
with  alight  tncMlirKationa.  ajiply. 


15406. 


15509. 
15524. 

15567. 
15609. 

16M3. 


PROVISIONAL  PATENTS.  1889. 

0'  ronni  1. 
Improvement*  In  elootrle  ntaottlnea  or  aaoton.    Chirlea 

Cirroll    IVck,  55  nnil  56,  ChaneeTy-kne,  I^ndun.     [Complete 
"IH-ritlMtion.) 

Improvemeata  In  or  relating  to  altemnto  Munnt 
•lootrlo  dlatrlbiitloa.  William  Phiilir>i  Thoni|iiiiiu.  6.  I/ird- 
•tmet.     l.ivi"r|ii."'l ,      i' t  li'iTgii     Wctiughoiiiui,      jiiti..     Unilcil 

.Statrv  , 

Improvomeate  tn  tho  tnothod  «t  and  npparatna  Aiv 
"  rormlng"  or  tfwrgiag  platea  for  olootrlonl  aoonntu- 
latorv.     .MsiiUy  CliAtii-:.   L'oliili.:i-l   Ctniii',  24.   Smilhjiiuj'lon- 

iiiitl'livifi'-,  l.iiiiilF^ii.      iCiiiiipl''if  .i|ioiiliLalii>ii.) 
Improvoraenea  In  oloctrlcnl  oabloo.     Wnlti^i  Twta  GlovCTi 
47,  l-inooln's-iiiii  iivliU.  Liiinlon. 

Lli  roitpii  2. 

ImprovamenU    la  olootrtolty    motor*.    Froneia   Taapu, 

IMi.  .S[ia>i'l,  {.I'liiloii,     (Cini^|di?ti'  >|>o>'ilii-ati»ii,] 

Oriiiiii:i;  3, 
Improvomonta  In  oleotrto  Holla      Cliarint  Henry  Maitlii, 

II,  C"r])nrJitioii.ronil,  Miildlp«ilit'ju;!h. 

Imprevementa  In  oloecrlo  bolio.     Pnulnriek  Herbert  Bcrrj, 

186,  Kliwil-Htriiiit,  London. 

Oi.TuaKK  4, 

ImproTomenta  In  meana  tor  propelllnc  ToUeleo  by  eloo- 
trioity.  JoHtjili  Kintaiil,  iidKard  Manvilk'.  aiiJ  .'uLn  Klwatd 
Wttltvr,  17,  Liuitolu'a-inn  litlJ^,  l.oudaii. 

InpTOTod  eUoUleal  raUwaj  awtteli  and  algaal  i^- 
paratna,  Vrn-iii.  Zavw  lUcliioaiiu,  22  i^oiithxmpton' build- 
ijijpi,  MiiMl<H"^. 

OiTi'iiirn  }i. 

improvemonta  in  rbeoetata  or  apparatoa  for  rogwlattng 
oleotrto  oorreata  J.ibn  A>i;-n»lio'  Kiiiq'lon,  20,  Marl- 
bomngh-liill,  London. 


SPECIFICATIONS  PUBUSIIED. 

1887. 

9515,  TanmUw  by  eleotrlelty.    U'ormt  and  Ihilfi.    [Second  oltUoD.) 
8d. 

1S08. 

11SS4.  UUllalnK  oleotrto  enerKV.  Ae.     biirniiit.     (Vl. 

11898.  Indloatlng  atrongtl)  ot  current  span  an  oleotiio  edronlt. 

■'ih»llrlllif:lK'l't.      tf-l, 
15560.  Talopbonto  oommunteatien.     8it'k.     8i1. 
16601.  neotrie  l>eltB.     lUiccni-t,     &). 

15712,  Connector  for  oloctrleal    ooaduotlng  wiroa.    j^loiiiana 

mill  riiriiiLiy,     8'1. 

1600JJ.  EleoirlonlleolM.     Dyiiiond  [Schwcnke.)    ftl. 

11900.  Conduit  for  oleotrto  rnUivaya.     IMIIos.     b-l, 
127)1.  Soooadary  iMttorlaa.     Knoku^ay.     &l. 


COMPANIES'  STOCK  AND  SHABfi  U5T. 
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NOTES. 
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Berllll, — An  insttvllatinn  of  th«  cloctric  light  hits  ))ceii 
i'liiiHiirnte*!  nt  tho  Alliiiii(re  Thtuilre,  iterliii. 

Tramways  in  Itolr.^Tlic  tix-nt  alfctrie  tnunw»y  in 
Italy  is  soon  to  lio  o[ieneii  1iocwi:«ii  FInmiicn  ami  Finnolo. 
Ita  tot&l  lotigth  wil*.  be  nlxitit  4|  miles. 

Derby. — A  ricetiiif^  of  Ihc  I>«rl)y  Town  Council  is  fix&I 
fur  SoTcmWr  !>th,  when  a  ro»ri1nt!ni)  n-ill  Iki  moviwl  tn  it|)|ily 
for  It  ])n>riEiuiiul  onler  an  bolinlf  of  iho  Ci>r|>i>mtiun, 

Station  Lighttne*  itt  Bombay. —  A  imivcmcnt  is  rintr 
011  foot  hy  tJiK  iiiiLlmtitiut  uf  blio  CJrutt  liitliuri  reuiiisulu 
lUitwiky  ComiHiny  ut  ItomUky  tn  lif^lib  iha  Vivloriii  Teruii' 
nils  with  olcctrit-ity. 

Paris  HedoJ. — A  nilvor  modal  hwt  ham  nwiknlctl  lo 

Mr.  SniniiL-l  Elliott,   Alliert  iSteam  Joinery  U'lulca,   New- 

Sury,   for  hn   imtoiit   weiitlior  Iwr,  woml   iDniiMinfO'.  ""<' 
electric  lri:hl  ciwin^'?'. 

Rysselberghe  Systotn  in  China.— Tbo  lirst  iimulltt- 
Uoii  hii«  jiint  t^ctii  tiiiisilic'l  in  tlic  Not-ih  of  China  oE  ii  com- 
hiiiccl  telcgni|ihic  iiiiil  tcW|ihriiiir  syntem  mi  tlie  tnnii!  wire, 
(Ml  iho  system  uf  M.  Vim  llyssclliur^ihit. 

RochdaI«.--Thc  Town   L'oniicil  of  UochiUio  bos  con 
ii<leretl  the  i|ii«8tiuii  of  electric  )i;{htiii^,  iiinl  have  come  \a 
the  condi)i«i')ii  tli^it  iftey  do  not  ainoirt«r  il    iloKimUle  at 
proaent  to  a|ij>Iy  for  ii  [iinvisionul  orrlcr. 

Soathwark  Subway.—The  olGcoe  of  this  Uily  of 
l^iiilon  anil  SouihtT&rk  Siihway  <-om|i.itiy  ^rd  remoci't)  t« 
tbo  citiiniaiiy'a  (.'ilj'  atatinn,  tC,  Iviiift  William  sIi-doi.,  KX*  , 
tlie  entrance  Iwin^  in  Arilmrstreet  Ivwt. 

Portamouth.  -  Thn    E^iti^,  Wliartoii,  nnil    Uovn  Ton- 
sttuclinii  Syndiuit-O  slate  thttthcy  fanvc  lod^foil  )tn  .'(|i[)9i<'a 
tion   with   tho   H^uni   ctf  Ini'le  for  a  [>riivii*iriniil   nnler  tn 
oiial))e  them  to  inatal  the  electric  li^^iit  iii  I'ltrUtnontli. 

Kefshley.— A  Hjieciiil  nioelin^  Im^  liecfi  r;itlr<l  for 
Novcniliei  9  to  a|>)»rovo  of  an  njnilicalion  tn  tlio  linurd  nf 
Trade  by  tho  Kcighloy  Town  Conncil  for  n  iiimvi*ifnml 
order  aiitlioristin}{  the  sn[i|ily  nf  electricity  within  the 
boronsli. 

Bodftpost. — It  is  announced  that  the  Sn<^jcly  for  tho 
InatiilLitittn  of  ('oiii{»ri>«soil  Air  xn>\  Klei'liiiity  hn« 
uihlrecseil  to  the  Mtinicijuility  of  ItiidaiiLMt u  riNjnust  for  u 
coitcefi^ion  (or  an  itiittalLiliiiii  of  rmo  nr  niort!  central 
atatioiiH  nf  electric  Mjijhl,  with  iindct^ronnd  nibles. 

Windsor.  At  tin-  next  nie^tin;;  a  motion  ivill  In-  |>ru- 
deiilcil  lo  the  rrlmn  SiuiiCiiry  Aiilhunly  tliiit  tliti  Oouncil 
a|>ply  for  .1  iiroviaioual  order,  a|>|>oiiit  a  committeo  t«  eoii- 
snlt  nil  elei'U-ical  vn^ineer,  himI  invite  tenders  from  coni- 
)ianieH  of  flX|>ei-ience  with  n  view  of  utili«iii£  the  large  steam 
arul  Tutcr  (tower  the  C»r|M>nLt!on  now  |mibsns»  at  the  water 
»vc>ik«. 

DiaoossioD    on    Electrieol    TransmUalen.— The 

next  ^cDCntl  nic-c-ttng  of  the  Chottcrlield  ^lul  Midlanil 
Counties  Inttitubiuo  of  Ktigineeri  irill  bo  hold  iit  L'nivcrsity 
College,  NoMiitgham,  on  Ctctober  13,  at  ;*  )ini.  Mr.  T.  M. 
VViiistauley  Wullis'e  (wper,  "Electric  Lightiug,  iind  the 
TransmiMioii  of  Power  by  Klectricity,"  will  be  o(»en  for 
diM:ii«iion. 

Lighting  the  Underground.  — 1 1  in  well  known  that 
the  I)e|>t[uiil  M;Iieinv  is  to  briuj;  its  muins  alon{-  the  Huntheni 
uilway  linv«  tuChan'ti^CiomtaiiJ  CAinioiiHtowt     \ir.ii)t;u- 


meniM  have  been  tiiarle  to  take  their  iRAtng  round  the  iiinc  r 
I'ircJe  railway,  md  acoTn|iletefichenic  for  lighting  this  great 
Ihomiij^lifiire  itf  London  ti'avul  has  been  prepared  nnd  is 
under  con&irlertttioti,  ' 

Bonmemooth.  The  Town  Council  of  Uouniemouth 
reoil  a  loU«i'  [n>m  tho  liiii»:h  C-ompany  last  meeting,  in 
which  it  Wiw  «,'i.id  th,it  this  coro|iaiiy  were  about  to  apply 
for  II  proviiiomil  order  (or  supplying  electricity  in  the  town. 
Tho  area  would  include  the  whole  of  Boiimoniouth,  and  it 
wot  uiggoetoil  lh»t  the  Lighting  Comntittee  Rhnnid  meet 
the  proinotcni  for  in  interview. 

ElvotrlAed  Wine.— It  BOomi>  lba.t  ex()erimenU  are  now 
liciii;^  ni,i<l(;  111  It.ily  n|K)n  this  year's  viiilaf^e,  in  tho 
cleclrificntion  of  wine.  Kifty  itilferent  aort4  of  wines  have 
already  Itoon  ev|w>nmentud  ii|turi,  und  iho  resnlUt  have  iMon 
very  satisfactory.  The  wine  i»  cliiritieil,  avqiiii'es  a 
"  bouquet,"  luid,  it  apitearn,  siaimIh  cijually  well  trHiis|Kin 
by  land  or  loii):  joiirncyfl  by  soa. 

Cfaelionbam.— An  exhibition  is  boin<;  held  at  the 
Winter  <;anluns,  Cliellcnham,  and  the  Mayor  and  CoriKJm- 
tion  Inst  week  paid  n  viait  to  the  exhibitinn  for  the  pur|>oHe 
of  in>i]K!ctin)£  the  teni]inn(r>-  imt;kllalion  of  the  ThoiDsoii- 
Honstiiii  nystmn.  Konr  arc  lain{iH  were  pliured  along  the 
approach,  und  the  .tlu^e  wiim  illiiininAtcil  with  iriiundescent 
IniiiiH,   The  visit  atTordod  much  tatiafnctton  lo  the  members 

Elefltrlo  Exeontion.— A  .\«w  Voi-k  telej^ram  ol  Oct 
1 1 ,  tnya  ;  The  oxeciilion  by  oloctricity  of  tho  man  William 
Ketiiinler  ban  not  yet  lieen  delinitely  dccide^l  njion.  The 
eoiuity  judge  at  Aiilnirn.  New  V'ork  StJitc,  on  Wednenluy 
deuiilcil  thai  llio  law  rCji^nliii^  execution  by  cloctricity  wa« 
c<Hialitutii)nal,  but  the  coini^ol  of  the  coDilemued  man  will 
nevr>rtlie]cR»  ap[Huil  lo  n  liighor  court  for  n  ileeitiiou  in  the 
tnaUai-. 

Safety    Railway    Signalling.— Aixonling    to    the 

liiitli'iiii  UwUl.aw  ingeniouH  si^iiiilling  ileviceia  abotit  to  l>o 
wmA  on  ail  Ainciictut  lAihoatl.  A  xhnnt  circuit  is  formed, 
so  eon  rieminif  the  aenuphorc  Mgnitl  and  ihe  operAtor'M  key 
that  when  the  snfety  signal  i«  diR|>layed  the  key  cannot  be 
itHod.  The  rusiill  is  thiht  the  m^iulmun  must  keep  his 
sif;rial  at  the  niirmal  ilan^r|iniiit  when  n  call  tlistnicbt  his 
attention. 

Hew  York  Streets  in  Darkness.— A  Nov  York 
telegram  nf  October  I  ft  iay»:  l.AKt  ni^ht  the  princi^ml 
atrocta  of  New  ^'nrk  were  lit  <lnrl(ric8s  in  conwMpionce  of 
the  electric  lii(ht  coin[uiiice  having  Htoppud  the  current*. 
The  action  (i(  the  eumiiianies  n  duo  to  a  dispute  existiii{$ 
l)etwceii  them  and  Uie  aiiUiohties  on  ncooimt  of  the 
ilun[4Croii»  irondition  Df  ovcrhowl  wires,  shocks  from  which 
have  I'ocently  csiiaod  »onic  deaths. 

Archbishop  of  Dublin's  Palace.— .\  splcndidj 
i«  >WK  bciii^  civctc'd  at  l>i  iiuicondm,  a  Dublin  suhorK  I 
Dr.  Walsh,  the  Iloman  Catholic  Arcfabkbop  of  Dublin. 
Tho  inlace  will  alTon!  a  vast  ainoinit  of  aocoaunodatjon, 
ami  will  contain  a  s^Hxial  ball  for  the  coufcronccs  of  ths 
lloman  Catholic  bishoiM  of  Ireland  anil  tlte  ArcblMshop'e 
receptions.  The  oratory  will  Iw  excopttmutlly  beautiful, 
and  the  whole  building  will  tic  illnminatc<l  by  the  electric 
light. 

Hungarian  Telegraphy.— The  rcdiicuon  of  t«legn|>fa 
charges  in  llungaiy  to  a  penny  for  ten  words  looks  ss  if 
the  lIuugaiiuiB  tind  the  |Kwt  or  the  can-icr'e  cart  ipiiU: 
■piick  eiiougb  for  the  tnitunissiuH  of  their  ideas.  Tbe  full 
(oiTc  uf  tJiis  wnceuioii,  aayi  tlie  fmineiai  i^cm. ouuu:*. V»^ 


undsratood  until  the  tength  of  some  of  the  words  in  the 
Urigiingo  i«  romombcred.  As  one  word  our  he  mudo  to 
carry  a.  Reiitonce,  t«n  words  should  he  able  to  carry  a 
leading  arlidfl. 

Deptford. — Owing  to  tho  iinfortunntc  ntriko  At  Silver- 
town  the  nponing  of  thn  I>o|UfnnI  i>t.itii>n  hiut  been  rlolnyed. 
The  Gotnp:in3'  are  anxioMsIy  waitinj^  for  ihe  dfilivery  of 
some  umall  hul  necessary  goods  to  coDn[iIctc  the  dynamo, 
and  lire  unable  to  run  until  thoy  rocoiro  them.  With  this 
exception,  everythin};  else  is  ready,  and  current  hfte  already 
bosn  *OPit  alcmy  itm  wires  fM>m  the  frrosvonor  sUlion  to 
Deptford,  and  the  works  there  have  been  illumiiiiited  by 
means  of  the  Aanio. 

Contraot. — I'cnders  aru  invited  by  the  >^outh  Llornsoy 
Local  Board  for  the  constructinn  and  maintenance,  for  a 
[leriod  of  sovon  yfcirn,  of  electric  strcol  fira  alarms,  to  be 
connected  with  the  fire  trtation  in  Miltonrond,  South  Horn- 
Boy.  The  BiwtiRcation  of  the  proposed  work  ran  ho  seen, 
and  (KU't'cnkirs  obuiried,  nn  Jpidiciition  bo  the  Acting  Sur 
veyor,  at  the  Board  Offices,  Miltonrond,  South  Homaey, 
any  morning  Iwtwoen  nine  and  eleven  o'clouk.  Tenders  to 
be  sent  in  to  Mr.  Edward  U.  Bennett,  clerk,  on  or  liefore 
November  13,  1889. 

Telegraph    Honey    Orders.     We   h^ive   no    officiitl 

notification  of  iho  siicees*  or  <therH*ise  of  tbe  system  of 
telographing  tnoncy  urdorH  u-  ypt,  hut  tt  «oiild  seym  that 
the  ex[tei  »e«  involved  do  i.ot  eniTounme  its  use  in  any  but 
cases  of  iibsnlnic  nccesaily.  Tbo  commtHaion  and  oxpenso, 
now  amounting  to  thirteen  pence  for  a  'pound,  is  eqiiul  to 
•Ome  17  per  cent,  for  transmission,  and  thoiijth  for  larger 
'tUntit  the  |)urc-otitjge  is  le«s,  it  is  thought  that  thu  chiirgos 
mast  be  modiflod  before  the  scheme  cii.ii  he  considered 
commercially  jiraoticji]. 

Telephones  at  Woroeater.   -Tbe  telephone  does  not 

aoflm  to  rtonnsh  at  W'orcCiiter,  Althougli  tbe  comiMny 
have  ofl'ercd  to  ^ve  free  connections  to  tbe  jwl ice-sUttion, 
fire-atacion,  and  the  infiimary.  if  a  iv:i«iori;tMe  number  of 
Bubscribors  take  it  up,  yet  they  do  not  appear  to  )>c  RUrcew;- 
ful,  audit  it  Uiiiti-d  that  tbo  company  urcso  dii>gustod  with 
the  way  they  liin'e  iveeii  met  during;  the  past  two  years  - 
they  have  been  trying  hard,  and  have  Inst  many  hundreds 
of  i>oundfl  in  the  altcoipt  -that  they  are  dettirruintsd  to 
close  all  up  and  leave  the  city  at  the  end  of  the  present 
month  niilewi  tbey  iire  at  once  well  supported. 

Eleotrio  Submarine  Boat.— The  French  Ciovern- 
ment  Iiavv  ruLenlly  uiuUrta ken  triala  with  a  new  electric 
ailbmarinc  boat,  the  "tiniibct"  Tt  ia  i)uile  a  .-siiiall  bmit, 
llSft.  long  and  5ft.  wide,  and  Accommodates  two  personn. 
The  hull  is  a  broni-.e  caalinj^  cn|utble  of  fluataiiuiig  grunt 
j>re«sure,  and  the  Iwat,  fully  ei[uipped,  weighs  five  tons. 
Power  ia  obuined  from  nn  etettiic  motor  driven  by 
accumulatora,  which  ctti  l>o  charged  eithor  from  the  shore 
or  a  ship.  The  hmit  ha?  boon  Aitbmurged  at  a  depth  of  33ft, 
for  eight  hours,  with  a  crew  of  livo  sailors,  the  altnosphere 
heinj;  maintjkiiied  in  a  normal  condition  from  a  .iiipply  of 
compressed  air. 

Tynemontb    Applies    for    an   Order.— .V  special 

meeting!  of  the  Tyii^month  Town  Council  was  held  last 
Week  at  the  Town  Hdll,  North  Shiolds,  for  the  piirpoae  of 
con«id«nng  the  detirability  of  applyinj;  for  a  provisional 
Oilier  to  supply  electricity  within  the  Iwrough.  The  Mayor 
(Mr.  R.  Collins),  who  presided,  moved  that  tlie  Council 
apply  to  the  Board  of  Trade  for  an  order.  Councdior 
ijpeiicor  secoiidud.  Councillor  Jewells  moved,  as  aaamond- 


mcnt,  that  the  question  bo  laid  on  tho  t«ble  for  twelve 
months.  This  was  seconded  by  Councillor  Marshall,  biit 
after  considerable  discuasion  the  motion  was  corned  by 
twelve  votes  to  four. 

Arts  and  Crafts. — Several  dainty  and  artutic  pen- 
dants and  cloctrulierB  aro  exhibited,  hanj;in^  in  appro- 
)»nHto  potiitions,  in  the  Arts  and  Ontft^  Exhibition,  at  the 
New  Gallery,  Kegentetreet.  The  Globe  Electrical  En^i- 
iieoriiig  Company  exhibit  soma  wrought  and  twisted  iron 
electroliers  of  the  kind  wc  recently  illustrated.  Thwo 
wore  designed  by  W.  Herbert  Singer,  and  exocuted  by 
■}.  W.  .Singer  and  Sons  ;  craftsmen,  A.  Trowbridge  and  A- 
Halliday — these  latter,  tbe  workmen,  having  been  awarded  a 
prize  by  the  Society  of  Arta  for  their  work.  Messrs.  Jas. 
Powell  and  Horn  nhow  a  wall  hmckot  for  electric  light,  anfl 
a  3-light  electrolier  in  wrought  iron  and  glass ;  Reginald  T. 
Bloni  field  has  a  fine  standard  for  gas  and  elective  ligbl 
(executed  by  Itobert  White) ;  Kichard  L.  B.  liathbone  baa 
a  pendant  for  three  electric  and  three  gas  lamps,  the  ghas 
designed  by  W.  A.  S.  Benson,  and  made  by  Jamea  Powell 
and  Sons. 

Pooket  XnformatioiL.— The  Gencrdl  HIeotrio  Con- 
pany  have  sent  u«  come  cards  for  lua  by  electrical 
engineers,  which  they  are  di-tributing,  and  tutond  to 
continue  to  issue  weekly.  The  first  throe  consist  of  (I) 
Mr.  W.  H.  Preece's  "fuse  lahlee,"  usued  with  bis  |ier- 
misston,  giving  fusing  i.urreiit  of  various  thicknesses  of 
wire,  tin,  lend,  copper,  or  iron  that  will  he  fused  at  a  certain 
current ;  (3)  list  of  casings  with  sixes  of  wire  or  cable  they 
will  contain,  and  current  these  will  carry,  with  also  ex- 
terior aizes  ol  the  casing  luid  pricus  [>er  100  or  l.OOOft. 
run  ;  (3)  list  of  carbons  from  8  to  30  millimetres  with  u 
mdlinielro  scale  ultaehod.  These  cards  arc  certainly  an  in- 
gcnioiia  idea  for  supplying  information  on  various  matturs, 
on  a  small  scale,  as  that  thoy  can  be  easily  cairiod  in  tbo 
|iOvkel  or  olippod  in  a  pocket-buok,  und  we  have  little 
floubt  that  most  [wrsons  in  tha  trade  will  he  glad  to  avail 
themselves  uf  the  inUMitiun  uf  the  company  to  send  them 
to  whoever  will  notify  them  uf  their  wish. 

Mansion  Liffhtinff. — The  munition  of  Seatwell, 
situated  oil  the  luink>  nf  the  Kiver  Conon,  about  10  milea 
fmm  [he  Muir  of  Ord  railway  sUliun,  and  hclofiginfr  to 
Mr.  W.  J.  Boll,  has  just  been  fitted  up  on  iho  most  eom- 
plete  »^le  with  the  ulcctiic  tight.  Acting  on  the  advice 
of  Kome  uf  his  seionlitic  frienda,  Mr.  Bell  recently 
engaged  the  services  of  Mr.  K.  l*'.  Yorkc,  electrical 
engineer,  who  has  had  special  cx|)crionca  in  carrying  out 
electric  lighting  by  means  of  water  |>owDr,  and  who  baa 
carried  out  the  work  at  Scatwell  with  great  success.  The 
olocti-ieity  is  supplied  by  means  of  a  turbine  wboel  and 
dynamo  situated  about  '200  yards  from  the  house,  and  cfju- 
noctod  with  ii  by  cablesi  laid  underground.  A  set  of 
accumulators  in  the  basement  assures  light  during  tbe 
longest  winter  night,  the  tnrbinea  only  needing  to  1>e  niii 
fur  about  seven  hours  a  day  The  working  expenses  aro 
found  extremely  small.  Mr.  Vork  alsu  introiJuccd  tbo 
same  system  at  .Vncrum,  the  seat  of  Sir  W.  Scott,  Bart., 
and  at  Ardwell,  the  residence  of  Mr.  Mark  Stewart^  M.P, 

Electric  Railway  Signals. — Meaars.  Dutton  and 
Co.,  who  recently  look  the  West  Central  Wa^on  Works, 
Worcester,  and  commenced  business  therein  u  railway 
signal  engineers,  have  turned  their  biutness  into  a  private 
joint  *tock  comjrany,  says  the  Haiiway  EngiHttr,  with  a 
capital  of  £60,000.     The  company  will  alau  acquire  tbo 
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whole  of  the  patents  roccntly  f''"*"**'^  *■">  Mr.  S.  T.  Dutton 
in  connection  with  mechanical  mf^allin};,  and  in  addition 
ha»  secured  an  exclusive  licensa  for  the  manufacture 
and  Bale  of  the  whole  of  bhe  Tinamis  and  Currie-Timmis 
patonta  in  connection  will)  electrical  signalling.  The 
whole  of  tlie  issued  capital  has  been  subscribed  for  by  the 
partners  and  by  gentlemen  interested  in  ruilwaya.  The 
works  at  ShniVhill  are  to  be  extended,  and  will  in  future 
include  the  manufacture  of  tbc  necoseary  electrical  plunt 
for  carrying  out  the  above  object.  The  eompuiy  has 
secured  the  aerviuea  of  Mr.  ItHus  Tiramis  as  consulting 
electrician.  Mr.  J.  P.  O'Donnell,  lute  of  the  London  and 
South-Weatern  Railway,  will  act  ns  Lcmdon  agent,  at  the 
offices  of  the  company,  (!reat  George  street,  Westminster. 

Tender  for  Lighiiag  Bombay.— The  municipal 
frommiaaioner  for  the  dty  of  Bombay  is  inviting  tenders 
(or  an  uxpenmenCal  central  installation  for  lighting  the 
main  road  from  the  Crawford  Markets  to  the  A[)ollo  Bunder. 
The  length  of  lime  of  the  experiment  wilt  not  begiiaranLeod 
at  1onj;er  than  two  years.  The  mains  will  be  required  to 
be  laid  underground,  and  a  free  site  will  t>o  allowed  during 
llie  time  of  the  experiment.  The  lystem  proposed  must 
lie  Hi>ec{lled,  the  number  and  position  of  lamps,  the  illu- 
minatinjj  power,  and  the  rates  to  be  charged  monthly.  An 
extension  in  three  directions  will  aUo  be  optional.  On 
application  at  the  oHice  of  Messrs.  E.  W.  and  R.  Oliver, 
ftolicitors,  1,  Corbet-court^  Oracechurch^treet,  London, 
E.C.,  «  printed  slip  giving  information  as  to  the  houra  of 
lifchting,  and  a  map  of  the  section  of  the  city  to  which  this 
notice  refers,  can  be  obtained  on  payment  of  XI.  Duly 
authenticated  teEtimonials  from  the  municipal  authorities 
of  any  town  in  which  llrms  tendering  in  response  to  this 
notice  ii>ay  have  already  conducted  operations  will  receive 
special  consideration.  The  tenders  should  be  sent  to  the 
Munioi|uil  OlRcea,  Bombay,  by  January  9,  1890, 

St.  James.— At  the  St.  James's  Vestry  on  October  10, 
a  report  was  read  from  the  Lighting  Committee,  recom- 
mending that  the  London  Electric  Supply  Corporation  be 
informed,  with  reference  to  thoir  notica  of  intention  to  lay 
mains  in  certain  itreote,  that  the  Vestry  buvo  no  desire  to 
oppose  the  commencement  of  operations  on  technical 
grounds,  but  that  before  a[iproving  of  any  plan  or  giving 
consent  to  any  such  work,  they  feel  it  their  duty  to  ascer- 
tain that  the  preliminary  obligations  of  the  provisional 
order  have  been  complied  with,  and  would  therefore  be  glad 
of  information  as  to  whether  the  corporation  have  yet 
tuitisfied  the  Board  of  Trade  that  they  are  in  a  jnsition 
fully  and  elliciontly  to  discharge  the  duties  and  obligatiuns 
imposed  upon  them  by  the  order,  whether  they  have  yet 
deposited  or  secured  the  auni  prescribed  by  the  7th  section, 
and  what  steps  they  have  taken  in  the  matter  of  providing 
a  second  generating  station.  A  letter  was  read  from  the 
Board  of  TrA^lu,  tttating  that  they  were  still  in  communica- 
tion with  the  comiKtny  re8|>ectiiix  their  financial  position. 
.\  letter  was  also  read  from  the  conijuiny,  stating  tbul  they 
expected  to  be  able  to  give  the  tioard  the  necessary  .-utaur- 
ancea  in  the  course  of  a  few  days.  Mt.  W.  Jenkins  said 
under  the  circumstancee  disclosed  by  the  two  letters  they 
had  ri'ad,  hu  would  move  that  the  whole  matter  be  referred 
to  the  Geiiei-al  Ptuposes  Committee  for  ooitsideratiun  and 
report.     This  was  eecondet)  and  carried. 

H«  81*pt  OB  It. — Here  b  a  story  about  a  bishop,  told 
by  the  Palt  Matt  OaJteUf,  which  should  not  be  lost  to  the 
eleetrieal  prufession.  Our  readers  will  notice  one  or  tvro 
imprabnbilitieH,  but  the  story  is  a  good  one  :  "  Bishop  was 


homeward  bound  from  the  States,  travelling  luxuriously  in 
a  double  cabin  with  Mm.  Bishop.  It  was  a  very  hot  night, 
thunder  in  the  air,  and  as  the  Atlantic  liner  slipped 
through  the  water,  doing  her  eighteen  or  nineteen  knots  an 
hour,  the  cabin  would  be  lit  up  with  the  lightning  flashes. 
Mrs.  Bishop  couM  not  sleep  for  the  heat.  Bishop  was  ap 
peuled  to,  liunbered  out  of  his  berth  and  opened  a  porthole. 
Suddenly  there  bobljed  in  through  the  porthole  a  wooden 
ball  attached  to  a  Btriug-  Bishop  was  perplexed,  but  be 
tied  it  up,  coiling  the  string  by  a  nail  in  the  wnll,  and  then 
retired  to  rest.  The  ball  wax  an  apple  of  dixcnrd  in  that 
|)eaceful  cabin,  for  it  hit  against  the  side  of  the  vessel  as 
she  lurched,  and  Mrs.  Bishop  grew  querulous  and  ditturbed. 
Up  started  the  iioor  bishop  again,  and  to  end  matters,  be 
uncoiled  the  corJ,  and  put  the  ball  safe  and  sound  under  his 
pillow.  There  was  a  heavy  ihuuderstorm,  but  the  bishop 
slept  soundly  that  night.  Next  morning  at  breakfast,  the 
uiptaiii  pi-esiding,  he  told  the  tale  with  a  good  deal  of  epis- 
copal solemiiity  and  detail.  The  captain  laughed  coa- 
sumedly.  Bishop  laughod  too,  thinking  his  story  a  good 
one.  Then  the  captain  told  him  that  the  ball  was  the  end 
of  the  lightning-conductor.  Bishop  that  night  looked  under 
his  pillow  before  going  to  bed,  and  slept  with  a  cloaed 
porthole." 

Barnet  and  the  Hoisler  Syatom.—For  some  time 
Messrs.  Joel  and  Co.  have  been  negotiating  for  the  intro- 
duction of  the  celebrated  tieisler  series  incandescent  system 
into  Barnet.  The  Heisler  system  is  practically  the  only 
series  incandescent  lighting  that  has  achieved  a  real  succeee, 
and  in  America  there  are  over  20,000  lights  of  30  cp. 
running  in  public  streets  and  in  private  houses.  These 
are  mostly  in  seu  of  50  to  300  mnning  on  a  single  wire. 
The  apiiaratUH  has  boon  exhibited  for  the  fin>t  time  in 
Kuropu  at  the  Puns  Kxhibition,  and  the  ingenious  auto- 
matic regulation  and  the  great  brilliancy  of  the  lamps  has 
excited  much  comment.  The  jtatents  have  recently  been 
made  over  to  an  impojlant  American  gas  corporation — The 
United  Gas  Improvement  Company — who  have  been  con- 
verted to  the  advocacy  of  electric  lighting.  The  Ueisler 
system  has  been  nm  for  some  yeare  in  several  towns  in 
America,  and  has  only  just  recently  been  audaciously 
]>lanted  at  Orange,  nnder  Mr.  Edison's  very  nose. 
It  is  evident  that  a  company  .accustomed  to  put  up  public 
inetollationa  every  week  or  so,  will  have  no  diiSculty  in 
adapting  the  system  to  Barnet.  The  present  mains  and 
post*  will  not  be  touched,  the  dynamo,  automatic  rc|iu1ator, 
and  himps  with  their  cutmuts  only  being  proposed  to  be 
introduced.  We  shall  be  pleased  to  see  what  the  effect  of 
this  move  will  be  upon  the  critics  of  Burnet,  and  there  is 
no  doubt  the  whole  electrical  and  gas  profession  will  be 
greatly  interested  in  the  introduction  of  the  Heisler  system 
in  Engl&Qd. 

A  Portable  Telephone. — A  useful  practical  applica- 
tion of  the  t-cicphonc  to  military,  railway,  and  other  pur- 
poses has  been  effected  by  Messrs.  Mix  and  Genest, 
telegraph  engineers,  of  Berlin.  Tbii  apparatus,  which  has 
been  recently  on  view  in  London,  is  conlainod  in  a  case 
12in.  long  by  6in.  wide  and  8in.  deep,  which,  for  general 
pur|X)se3,  is  slang  by  a  strap  in  front  of  the  user.  This 
case  contains  a  dry  cell  battery,  a  magneto  bell,  and 
an  induction  coil.  In  some  instance,  where  it  is 
desirable  that  the  sound  of  the  bell  should  not  be 
hoard,  the  Noef  hammer  is  substituted  for  it,  and  is  used  as 
a  means  of  calling  attention  between  the  oommuntcating 
parties.     The  cam  also  containa  a  oorabtned  receiving  and 


tnngmjuiiigappuatiis,  vrbichis  SUeil  with  Mix  und  Getioat'tt 

^^    raiorophoney  m  a  trunsmittor,   the  apiut^tus  he'uig  con- 

^m    vetiietitly  toAda  for  application  to  the  ear  aad  mouth.     For 

^B     Held  i>iirposes  an  outpoet  equipi^  mth    the    appnratiis 

^B    proceeds  to  tlio  front,  his  telephone  boinj;  in  conmiuiiicntion 

^B    by  a.  wire  with  that  of  ths  Held   watch,  the  latwr  being 

^^Ljuain  in  telephonic  comn:)iinica.tioii  M-ith  headttuarters  to  tbu 

^^^iu-.     A  Dumber  of  cnitj>«Bte,  citbor  infantry  or  ciivaUy, 

may  be  on  duty  at  the  «.mo  time,  and  in  comnmnioition 

with  the  Held  watch,  who  will  transmit  to  heudi|uarters  the 

re|ion»  received  from  the  outpostH.     At  recent  ti-ialtt  the 

|ap|iaratus  worked  clearly  and  well.  It  is  alao  tipplicable  to 
railway,  mininj*,  and  other  similar  purposes.  It  is  eu^:- 
geM«d  that  n  portable  telephone  might  be  carried  with 
every  train,  so  that  in  the  event  of  accident  the  };uanl 
jthoutd  bu  able  to  communicate  with  the  nearest  station  by 
making  a  connection  with  the  conductor  of  his  instniDiunt 
and  a  wire  c&nied  along  the  line. 
Bombay.— The  Times  of  Rumbiiy  p,i\ts  &  loiiftduscrip- 
tion  <jf  the  )(di4Ulice  of  the  new  palace  of  the  Mabafajah  Gaofa- 
war  at  Mftkusjjium,  The  place  is  most  richly  decoratod  in  the 

•  nuiiiiier  beloved  of  Oriental  pnnues,  and  ig  furnished  with 
ths  electric  light.  The  [Kilace  will  coat  RO  l.ikh.i  of  rupeeii. 
It  has  been  furnished  throughout  with  oleclric  light  by 
Mmstb.  Siemens  BroR.  The  interior  in  lit  with  ^lo  16  c.\>. 
incandescent  lighu,  and  thoy  are  used  in  u  variety  of 
glnsscH.  One  favourite  foiiu  ist  the  fixixtsd  bidh,  which 
prcvenbB  the  filament  from  beiii^  !ioen,  and  at  the  name 
time  rcmlors  the  light  very  pleaaant  to  the  eyes.  The  Ur^n 
haU  is  iUuminatix)  with  two  lur^e  1 3-light  electroliers  m.'ule 
in  hronxe  and  lacrjuercd  work,  while  tho  light  is  suitoned 
and  diirused  by  dioptric  shades.  Single  lighU  we  also  [len- 
dant  from  tho  ends  of  thecoIunHtsof  thci  gallcrj'.  In  somu 
of  the  other  rooniH  are  thieo  and  fourdigbt  uluclrolicii}, 
made  in  »  variety  of  pi-olty  doMgns  to  Ritit  the  «iir- 
■XOnUldtBgs.  In  the  two  betlroonm  on  the  first  Hour 
^ib*  nimirs  have  hoeti  specially  fitted  with  bracketa, 
which  will  itemiit  of  the  min-ora  being  shifted  from 
ona  room  to  an^lbur,  and  there  ie  uIhu  a  hand  lamp, 
which  can  be  moved  about  anil  pl^iced  at  the  buck  of  the 
head  when  a  lady  is  at  hei'  toilet,  Each  of  those  lighti4  can 
}>e  put  out  se)>anitely,  and  tho  othuiM  in  the  room  left 
burning,  On  tho  ground  floor  is  a  hoard  with 
lovei)  lai^o  switvhes,  and  by  tui-niug  those  the 
whole  of  the  itidaco  is  lit.  On  the  tJ>p  of  tho  jtalace 
ui-o  1'2  AOe-p.  liinipn,  which  Ciuit  a  brilliant  iltnminatiun 
over  tbo  flat  roof  and  tho  sun'ounding  groundB,  which  are 
aleo  to  be  subeeiiuoiitly  elalKjralely  lit  up.  The  nccvisuiy 
power  for  lighting  is  8upplio<l  by  two  engines  and  two 
dynamos,  one  set  fur  each  [mlace,  hiiL,  if  necesaary,  tliey 
i;an  l»e  uboiI  foi'  either  [Htlace,  or  Itoth  usod  for  ono.  The 
(iackwar  Ita-s  thufl  provided  himdctf  with  a  bnlliiuit 
tZendence,  and  provided  in  hiilia  an  example  which  must 
needs  lead  to  imitition  immcdiat^ily,  and  nvcU  a  "  sjirondiiig 
of  the  light"  an  can  bai'dly  lie  anticipulol. 

City  ItichtinK. —The  rei>oriof  the  Stroetx  Cummittou 
of  the  (-'ommtnaion  of  Sewois  whiuh  is  to  I'M!  diMciusijd  at 
the  next  muotiiig,  coiitiiiim  the  followln;;  ubuorvatiotiG  ; 
"  On  carefidly  conMtdunng  the  LeinU-i-s  Huut  in,  tugethur 
'^^  with  the  suggestions  of  the  comp^inies  in  regard  to  con- 
^P  dition»,  it  was  foutui  that  the  t«nderu(  tJie  .Vnglo-Ainerican 
~    Kiouih  ("omiMny  was  ihu  only  one  pnutically  in  accoiilancu 

fhe  siHjcifinnion,  and  under  the  acU-ice  of  Mr.  I'rooco 
istructud  the  uflieoiv  to  iiegoliaU;  furtlwr  with  tho 
folitan  Kfcctric  Supply  Cnraimny  and  the  f.ondon 
i«  Sni'ply  Conntaiiy,  witli  u  % iuw  tu  aininye  siiniliu 


terma  with  them.     This  had  sinca  I>Ben  done,  with  the 
result  that  they  bad  severally  modified  the  terms  of  their 
U;ndoi's  so  aK  to  bring  them  into  conformity  with  that  of 
the AngloAraericaii  Brush  Ckimpany,  «id, broadly, all  thaw 
three  companies  now  agreed  to  accept  the  tonus  of  the 
urigiriut  specification,  modified  only  in  terms  of  the  [iro- 
visiorml  onler^  and  Kinctioned  by  the  Houeo  of  Commoiia. 
Tbi)  pricos  per  annum  per  kIass  lamp  were  aa  follows : 
'I'hc  London  Eloctric  Supply  Corponition,  £24.  Ss.  lOd.  ; 
the    >lutmp»liCa.»    Electric    Supply    Comjjjiny,  X2G ;  the 
Angtu-Americaii   Brush   CoraiJany,  £26  ;  but  the   Ijontloti 
Electric  Supply  Corporation  proposed  to  extinguish  half 
the  lamps  at  midnight.     After  full  consideration  tho  com- 
mittee rQCommonded  that  the   tendei-a  of  the  said   three 
companie.*  1«3  proviBionnUy  aceeptad,  subject  to  their  agree- 
ing to  enter  intu  a  conlriift  for  31  yeirs,  determinable  by 
eithur  parly  at   the  encl  of   seven  or    U  years,  awl  the 
London  Electric  Supply  Comi»v»y  waiving  tho  condition  aa 
to  extinguishing  hsilf  tho  lamp  at  midnight ;  that  tbe  three 
districts  Into  which  the  City  is  divided  tor  this  purpose  !» 
allotted  aa  follows — vis.,  No.  1  (West),  to  tho  Meti-ojwlitao 
Kloctric   Supply   Company  ;  2  (Central),  Anglo  Amoricuii 
Brurth   Compnnj- :  :i  (Kaat),  London  Electric  Supply  Com- 
pany.    The  coramiltL-e  s;iy  thai  to  light  the  main  ihorougl 
farus  by  the  means  ut  395   aic  lam[)a   tho  coat  would 
£lO,t>24,  in  place  of  1,730  gaa  lamps,  costing  £5,530  i>er 
annum  ;  but  while  tho  price  would  not  bo  double  that  of 
gaiij,  thii  amount  of  li^^ht  would  bo  nuuiy  timiwi  greater. 

Ingenious  DoosMSea,   Flshing.—In    the    itivesti^ 

tiuns  that  wore  undertaken  by  the  I'rinuo  of  Monaco  in 
decp-Hoa  soundings,  extending  from  the  banks  of  2Jew- 
foundland  to  tho  co:iatof  Africa,  a  most  ingenious  method 
wjjt  adopted  to  bring  specimcnct  of  ths  living  creatures 
existing  at  great  dopth.i  in  the  ocean.  'l*hc  appaiatus  aa 
used  is  displayod  at  the  ravilion  of  the  Principality  of 
Monaco  at  the  Paris  Exhibition,  The  cage  in  which  tho 
submarino  aniniala  were  caught^  iiccoiding  to  Le  GrnuCiril, 
conmsted  in  a  cylinder  of  wire  having  three  conical 
rntraniies.  like  those  of  a  Inlwter  pnt,  and  woighto-l  for 
aubmersion  with  detachable  weights.  It  wms,  however, 
very  unlikely  that  at  those  immenso  depths,  wher-s  the 
darkness  is  practically  total,  any  (ishes  would  voluntarily 
Hnd  their  way  into  the  trap,  and  stt9p4  were  tiikoii  to  attract 
thcuL  by  u  light  p1a>tied  inside  it.  Obviously,  no  light  w 
available  but  an  electric  Hght,  but  to  got  an  electric  ligh' 
to  burn  a  milu  or  two  undor  water  was  not  oaay.  To  send 
the  cuiTont  from  aljove  was  impractic;ible,  as  tho  friction  of 
the  thick  insuUtwl  wire  wonld  cauno  it  to  bre^ik  before  tho 
trap  could  be  drawn  up,  and  the  only  resource  was  to 
supply  tbo  inc^iiidcti-'cnt  wire  from  a  battery  in  the 
tni)!.  Hero,  however,  another  difliculty  appeared-  The 
batl^ii'y,  which  must  lie  uf  considerable  power,  needed 
to  be  unclosed  \i\  a  liox  of  Bonio  kind  to  kccji  it  from  bein 
ali'octwl  by  the  nail  water,  and  as  tbo  hydrosUtJc  prossurw 
at  such  depths  was  six  or  seven  huiiiirod  {muiida  (an-  sijiiare 
inch,  it  was  found  inipn.'wiblo  to  make  a  suitable  box  which 
was  not  crn«hu(l  before  it  rcauliud  it^  dealinatiou.  At 
last,  however,  this  trouble  was  ovoi-oorao  by  tbo  citrioui 
device  of  cuniiOL-ting  the  box  with  a  balloon. 
The  Iwlloon  was  made  uf  cloth  di]H»ed  in  iiidia- 
rubber,  and  so  artuiiged  that  tho  air  in  it  was  in 
cumuuuiication  with  that  in  tho  Iwtterybox.  Ou  sinking 
tfai!  iipparatuii,  thu  hydixetatic  prouuru,  being  virtually 
luiifovm  all  round  tho  balloon,  compressed  it  e(]ually  ou  all 
allies,  fmciiig  the  air  out  of  it  into  the  batt«ry-box,  until  the 
lue&suro  iuiide  tho  box  and  balloon  oJiactly  balauced  tlie 
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ontitidc.  Tbifl  procose  wont  oii  to  any  extetb,  bo  that 
at  tbo  bmUim  of  ihe  boii,  although  iha  balloon  wa>i  reduced 
hy  the  enormous  force  exerted  on  it  to  a  nmall  (rattiori  of 
itfl  original  tixe,  it  )<till  kept  the  internal  uiid  cxt«rn»] 
preMurea  et^mU.  On  mititig  the  upinnitus  agaiii  it 
ex|»indefl  oa  the  presAiire  dimintahed,  and  brought  the 
lMtter}'-box  to  tho  ninrfikco  niiiiijnrod.  Su  Hncceestul  was 
this  device,  tbut,  not  cnntenl  with  ca[itnrii)g  deep-sea  flabei 
with  it,  the  pHiico  iiiid  his  assistants  propose  on  their  next 
ox|iedition  to  sgnd  (town  a  photo^ruphiv  «p(>arfttUB  and 
bring  l>ack  nogativea  of  the  bottom  of  the  ocean,  aa  aoeii  hy 
the  electric  light. 

Lone  Diatanoe  Llghtlncr> — One  of  the  longest  incnn- 
(ieeceiil  light  uiicuits  in  cxihteace  has  boon  orocteii  tho 
present  seaaoii  by  thu  Illiaoia  Valley  Electric  Light  djit] 
Tower  Comiany,  Ottawa,  Illinois.  The  company  had  to 
meet  th«  euiupelition  of  a  t-ompany  alioufly  eslahliBbcd, 
ojwrating  1>oth  arc  and  iiii.'.'«ndeei:ent  circuit  In  Ottuvra, 
uiid  controlling  the  ivater  [mtrer  rightR  along  the 
IllinoiB  river  for  a  conaiderabtc  distance.  There  was, 
however,  an  cxcolleiit  water  power  at  Klnrgoillcn,  eight 
inilee  distant,  and  after  canvassing  the  cobt  of  a  steam 
power  plant  it  wiu  tinally  r|ecide<i  to  erect  thu  worku  at 
Marscillc8  and  udopt  the  Hetttler  loiig-dintatice  iiicaii'ltiacerit 
system.  Work  waa  ptiebod  as  fast  aa  posaihie,  and  in 
Angust  tho  (ilaiit  was  pkcod  in  succeeefiil  o|}enition.  At 
Marseilles  a  dam  was  erected,  930ft.  between  hulkheada, 
nuEing  the  Iltinois  river  7ft.  to  Hft^,  and  aetting  hack  the 
wat«r  a  distance  of  30  miles.  The  new  American 
turbines  wei-e  j)Iaoed  in  the  wheel-pit  and  connected 
to  H  Heisler  dynamo  of  700  30-e.[i.  himjis  capacity. 
For  the  triiok  lino  wire  Na  8  B.  and  S.  gauge  wus 
used,  hard  drawn  and  weaiherpitwf  The  total  length  of 
the  circuit  is  about  ib  miles.  It  is  eight  miles  from  tho 
dynamo  station  to  the  first  light  in  Ottawa.  The  light  is 
as  hiilliant  an:l  steady  at  points  ai  the  circuit  farthest  frum 
the  dynamo  as  it  is  in  the  power  atutiun.  in  Ottawa  the 
company  has  now  300  30-c.p.,  IdO  20-c,p.,  and  LOO  15-«.p. 
lights,  besides  '20  lights  Rtpging  from  10  to  100  c.p.  In 
Mai-Meillcs,  the  company  is  now  running  l."!  .lO-cp.,  .^0 
20-c.p.,  and  20  IS-c.p.  ligbtd,  and  It  is  cxjxictcd  soon 
to  supjily  the  city  with  Ih  street  lights,  und  also  to 
■enure  a  contract  for  street  lights  in  Ottawa.  A  citcuil  is 
aUo  to  he  pnt  in  to  supply  Seneca,  five  miles  oast  of  Mar- 
seilleK,  with  electric  lights.  The  featui-e  of  groat  iut«reBl  in 
this  plant  is  the  length  of  the  circuit  and  the  area  which  it 
covere.  In  tho  early  dnyn  of  electric  instatiations  great 
strew  wiis  laid  on  the  facility  with  which  water  power 
located  nt  remote  and  inncci^aible  [joints  could  be  utilised  to 
famish  light  or  jHiwev  at  tlie  ix^iutji  desired,  many  miles 
away.  U'tlh  most  of  tho  systems  iit  iiae,  however,  it 
hue  been  found  that  the  cost  of  the  great  amount  of  cop^'Or 
required  for  tlio  Ui-gu  wiix>^  which  wore  nceeiutary  in  long 
circuits,  prohibited  the  placing  of  the  dynamo  at  any  con- 
siderable distance  from  the  point  where  tho  current  was  to 
be  utilised,  liy  the  Huislur  eyatem,  as  is  provwl  by  the 
above  inatallatioii,  thie  ditliculty  is  to  a  large  oxt«Qt 
overcome ;  and  the  utili&alion  of  water  power,  distant 
several  miles  fram  tho  |)oint  whore  the  olectiic  cuncjit  is 
desired,  is  now  tpiita  foasihlc.  There  can  bu  little  doubt 
tbut  thie  will  load  to  the  utiliuation  of  many  water  powers 
which  are  too  remote  to  be  of  any  use  for  other  pur- 
[joses.  It  is  not  known  that  any  longer  incandescent 
circutl,  or  even  any  longer  arc  circuit,  i«  now  in 
operation;  and  tho  fact  that  tJiis circuit  is  operatod  nith 
EO  small  a  wire  gives  proof  of  the  «<«nomy  of  the  Heisler 


lystent  in  cost  of  eoppor.  Amon{{  other  installationfl  of] 
the  Ueisler  system  now  in  progress,  one  of  the  most  novel' 
is  for  the  Standard  Light  and  Power  ^tanufacturing  Com- 
pany,  of  Mont|»ilier.  Vt.  .\  SOO  30-c.p.  plant  is  being 
erected  there,  and  the  lightaaretc  bci'ented  at  a  diitance  of 
four  miles  from  the  station.  A  plant  of  the  itaine  capuiity  la 
being  put  in  at  Ludington,  Mich.,  where  arc  lights  idune 
have  been  used  heretofore.  Plants  are  also  being  erected 
for  tho  Globe  Furniture  Company,  Jlorthville,  Mich.,  and 
in  the  Farmers'  Market  Building  ou  North  Brood-street) 
Philadelphia,  Pa.  A  plant  is  nearly  ready  for  shipment 
to  London,  which  will  be  the  first  Heisler  installatioD  in 
England. — Nutv  Yorf.-  Enffineeriii/f  Nrum. 

Edinborsb     Bleotrioal    ExhiblUon,    18&0.— On 

October  10  a  deputation  of  the  Exocutive  Council,  eon- 
usting  of  Bailio  Walcot,  Councillor  Pollard,  Councillor 
Robertson,  Mr.  A.  li,  Bennett,  Mr.  C.  H.  BaicUy,  Mr. 
Geo.  K.  Watson  (secretary),  an<l  Mr.  I^eo  Bapty  {general 
manager)  waited  on  the  Lord  Provost,  Magiatratoa,  and 
Town  Council  of  Ulasgow  with  a  view  of  intorcatiug  them 
ntid,  throui^h  them,  the  people  of  Glasgow,  in  tho  forth- 
coming exhibition.  The  deputation  was  introduced  by 
Bailie  Dnnlop  (Glasgow).  A  letter  of  apology  for  unavoid- 
able abgonco  from  .Sir  AVjllijm  Thomson  was  read,  After 
bearing'  speecbvs  explanatory  of  the  objects  and  scope  of 
tho  H3xhibitton  from  Bailie  Walcot  and  Mr.  A.  It.  Bennett, 
the  I,oitl  Provost  (Sir  James  King)  ».xid  they  had  l«!cn 
much  inccreateil  in  what  ba<l  been  stated  in  regard  to 
tho  pro]ioaed  oxbibition.  In  ordinary  ciroiimitaiKM, 
however,  if  the  exhibition  bad  been  merely  of  a 
general  eharooter,  ho  had  no  doubt  thai  the  Council 
would  have  thought  that  it  was  tuther  too  early 
to  risk  anothLT  'gencnit  exhibition  in  Edinburgh,  but 
they  wliu  were  members  of  tbo  deputation  had  put 
before  them  very  clearly  that  the  main  object  they  had  in 
view  was  to  alTord  the  pcopin  of  this  country  an  opportunity 
of  knowing  and  aacortaiiniig  the  pragrcss  that  bad  been'' 
made  in  electrical  science:,  and  be  was  sure  that  they 
in  Glasgow  had  a  special  interest  in  that  exhibition 
from  the  fiut  thut  the  ^{Uealion  of  eleclricid  lighting 
must  very  soon  be  dealt  with.  The  Tuwo  Council 
remitted  the  consitleratioti  of  their  former  application 
to  the  magiHtnitcs,  and  he  1/oliovcd  faia  colleagues  and] 
himself  would  bo  prepared  aftw  they  left  to  make  a 
rvoonimendation  to  the  Town  Council  nn  the  matter. 
Suffice  it  to  say  that  they  wished  them  every  success,  and, 
rcmcmburiiig  the  subatantiuJ  help  which  ihey  received  froiai 
Edinburgh  at  the  lime  of  their  exhibition  in  Gtaegnw,  he 
was  suit]  they  would  gladly  do  what  was  in  their  power  to 
iidd  tothesucoess  of  their  iitidertiLking.  ConncilWRoliert- 
son  thanked  the  Lorrl  Provost  and  the  mumburs  of  Council, 
after  which  tbe  deputation  withdrew.  The  Loixl  Provoftt 
next  said  that  bo  might  state  that  the  magistrates  had 
cnivfully  considered  the  quesrtion  of  tho  electrical  oxhi* 
liition  in  Eiilinl)ur;;h,  and  regaivlod  it  us  one  that  ought 
to  be  uncouraged,  and  us  one  which  waa  calculated  to  be 
practically  useful  to  tbo  whole  of  Scotland ;  and  remem- 
bering the  libvndtiy  with  which  the  Town  Council  of 
fyiinburgh  gave  subscriptions  to  their  guarantee  fund  ab^ 
the  time  whun  their  uxhibition  was  in  progress,  the  ma^ia-l 
tr.itce  were  una  imoui>  in  recommending  that  the  Town 
Coimril  •){  (ilisgow  should  subscribe  to  the  guarantee  fund 
of  tbe  exbibitiuii  fur  the  sum  of  X500,  the  Town  Council  of 
l-!i]inlii(r;:h  hiivint:  alrciuly  sulHcribed  foi*  the  sum  of 
£1,000.  He  moved  accortliogly,  and  the  4^'onncil  a^e<l  to 
the  pciipnivl  ^iiarantoQ  uiianiniously. 
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PRESIDENTIAL    ADDRESS." 

This  society  CXpectl  frum  iU  iipfflridont  for  tho  Jftar  an 
inaugural  addrees,  with  itIidhc  sukjuct  muttur  lio  is  i)ti)>posu(l 
to  have  a  special  kind  of  acqiuintactca,  aiid  wtudi  is  of  im- 
[lortancG  to  the  sooiety. 

As  u  mooluuiical  engineer  vrboia  api)reiiticeBhip  began  Srr 
yean  ago,  and  wbo  oax  paid  ii  coiistdcrable  amount  of 
sttentton  to  electrical  tnuttei^,  I  fool  tbut  I  have  a  sort  of 
expei-ience  which  warrants  my  speakti]^  to  you  on  the 
subject  which  1  liaro  chosen  for  this  address. 

UiifortiuiHtBly,  however,  1  find,  like  others  in  such  a 
poaition  aa  this,  tJiat  a  man  who  is  hustly  onguged  not  only 
ill  teaching,  hut  also  in  active  practice  in  tne  etif^i rieering 
profeuloti,  Rnila  \ery  little  time  for  putting  forvranl  his 
notions  with  either  iho  literary  liiiish  or  the  complotenesa 
of  treatment  which  hia  subject  deserves. 

[t^ntil  a  few  yeai-s  ago  the  conatriiction  of  electrical 
inatniinentf)  and  nMchiiios  anil  their  erection  and  use  were 
altogether  in  the  hiinds  of  electricians  who  knew  little  nhont 
electricity,  and  who  know  almMt  nothing  of  mechanical  an- 
giiioering.  At  present  the  heiit  dynamnit  are  made  by 
experienced  mechanicnl  eiigincera  who  have  somehow  picked 
up  a  working  knowledge  of  electricity,  and  for  the  Itut  10 
yearn  I  have  tried  to  impress  upon  young  electricians  the 
noecasity  which  oxifitK  for  their  learning  how  tn  make  work- 
ing drawing*  and  to  mako  mechanical  calculationic,  as  well 
aa  for  their  being  trained  in  the  shops  t«  use  tho  hammer 
and  chisel,  and  to  learn  the  use  of  machine  tools  ;  in  fact, 
that  thoy  must  become  good  mechanical  en^inceni  aa  well 
as  oloctncians.  The  ulcctO'cal  iiiduatrica  are  moru  and  mure 
demanding  the  experience  of  the  m«cha.nical  engineer.  Ii 
is  true  that  among  the  rank  and  Hie,  lor  every  hundred 
■lokm,  engine  drivont,  fitters,  and  machine  shop  bands 
employed,  Uicrc  will  always  be  needs  for,  perhaps,  10  men 
who  may  be  called  electrical  pliirabers;  but  I  am  not  non- 
thinking of  the  rank  and  tile. 

In  1^0  it  was  alcnosi  niiknown,  and  in  1870  it  waa  very 
little  known,  that  exact  calculations  might  he  made  concern- 
itiit  electric  phenomena —  thai  ts,  that  Ihero  was  a  science 
of  electricity  lie  diatinguiflhed  from  a  mere  natural  history. 
There  were,  inilecd,  publications  in  which  the  speculations 
of  Franklin  and  other  writers  of  from  TO  to  100  yean  ago 
on  the  nature  of  electricity  were  fully  entei'ed  into.  Careful 
description)*  were  girsn  of  rubbed  glaaa-plato  macbinee,  of 
bnttones  of  i.eydon  jars,  the  giving  of  shocks,  the  production 
of  scenic  effects  by  ele<ftricf>{>nrk3,  and  the  use  of  glass-legged 
stools.  In  geneml,  such  inf'ortnntion  waa  given  n£  might 
be  fotind  useful  by  practical  jokers.  Thoinfonuntion  on 
miignutiKin  was  of  much  the  same  childish  order.  The  de 
I)artra:;Dtrf  voltaic  electricity,  or  galvanism,  as  it  was  called, 
consisted  of  dcacriptiona  of  various  furms  of  voltaic  cells, 
and  of  methods  of  joining  cells  uigcther,  bo  as  to  produce  :i 
maximum  current  in  a  circuit,  with,  {Mtrhajw,  a  description 
of  tho  single-noodle  telegraph.  The  luxik  wan  iifually 
redeemed  from  worl htesMnewi  by  sonic  account  being  given 
of  Karoday's  exporiments ;  but  readers  found  that  tho  main 
outcome  of  Fai-aday'»  work  was  the  Uuhmkoi-ir  induction 
coil,  whose  important  fiuiclioti  was  to  ilhtniinnte  (teifl^lerV 
tubes  for  children's  parties.  In  fact,  it  may  be  »aid  thitt 
up  to  1870  the  writers  of  l)ooks,  and  nciirly  all  the  toachors 
ol  electricity  at  sckooln  and  colleges,  remained  in  a  state  of 
igiionmce  of  everything  excejrt.  what  may  \te  called  a  list  of 
electric  tricks. 

And  yet  the  science  of  electricity  as  wo  know  it  now  hinl 
roally  been  develoiied.  The  researches  of  ^'avendish  and 
I'ViwIay  am\  .lonle  wore  known  to  a  few,  and  Sir  W  . 
Thom.wiis  magnificent  scries  of  \hX\)on  hatl  boon  buried  in 
jourualu  and  lp;irnc«l  society  ImnsoctJons  [or,  some  of  them, 
more  than  twenty  ycjoi*. 

Now  what  distioguixbes  the  engineer  ia  this :  ho  «in 
dcaigiia  thing  which  he  kimwi^  will  work  iniis  contitruuUKl 
exactly  lu  his  design.  Me  makea  exact  calcutalions  ;  but 
to  do  this  he  must  have  a  tjiiantitativo  knowledge  of  the 
phenomena  he  deals  with.  And  tho  origin  of  Thomson's 
work,  the  origin  of  aei  exact   knowledge  of  electrical   pho- 

■  Dftlirrml  lo'tori'   the  SocikIj-  bjr  I'rol.  Juliii  F/rrj,  D.So..  F.K.it., 
'"IniUy  avvudig,  llUi  Ovtwbvr,  1889.,  ' 


nomcna,  was  this  :  l*hom«onwa«  an  engineer,  he  waa  engaged 
in  practical  telegraphic  work  of  such  a  kind  u  ntoeHltated 
bis  knowing  tpmntitatively  about  the  phenomena  bo  vna 
dealing  with,  and,  like  an  engineer,  he  proceeded  to  aajuire 
the  necessary  information,  AVhoi-eas  tho  ordinary  telagranh 
operator,  the  r/iwi.si-acientific  experimenter  and  teacher,  tlie 
[Kfpular  lecturer,  knew  nothing  of  the  fact  that  electricity 
can  bomcaaured,  AVa  cannot  imagine  a  mechanical  engineer 
regarding  a  few  inches  as  being  equal  to  a  tlistance  oieome 
miles,  or  even  of  some  thousands  of  miles,  or  his  assuming 
that  steel  and  brick  .ire  c<^[nnlly  strong.  We  cannot  imagine 
a  gi'ocor  to  confound  an  ounce  of  sugar  with  a  ship's  load  of 
the  same  matorial ;  and  yet  these  absurd  notions  give  but 
ton  tnithfid  an  idea  of  the  vagueness  of  the  general  want 
of  definiteness  which,  till  a  few  yeais  ago,  existed  in  tbo 
minds  of  nearly  all  men  who  culled  themselves  practical 
electricians. 

Observe  that  I  am  not  contemning  the  labours  of  expori- 
mentei's  who  did  not  have  quantitative  knowledge.  In  fact, 
the  reMidt  of  the  work  of  such  cx[>erimentera  has  very 
often  1>(ten  that  an  inleteating  piublorn  has  been  nut 
before  the  mathematical  physicist,  and  it  is  Bomotimos  for- 
gotten that  it  is  not  the  .*olver  of  a  dillicult  problem, 
out  really  tho  settler  of  the  problem,  who  is  an  inventor. 
I  can  throw  ridictde  upon  the  contnvaneos  that  I  and 
many  others  have  made  in  tho  past,  but  I  know  that  the 
failure  and  partial  !tncca'«s  of  such  contrivancos  bos 
taught  us  and  the  world  how  imjiortanl  it  is  to  have  an 
exact  knowledge  o(  the  phenomena  we  deal  with. 

Such  an  exact  knowledge  of  cloctricity  is  now  readily 
obCain;i.ble,  and  it  is  well  to  consider  bow  it  was  tbut 
thi«  now  engincoritig  science  was  created  with  so  much 
rapidity  that  in  the  last  ton  ycATs  a  greater  advance  in  its 
[inictical  applications  has  been  made  than  ever  before  iit 
The  history  of  tho  world. 

Between  I860  and  1880,  greatly  in  consetiuence  of  the 
work  done  by  the  Science  and  Art  Department  iu  this 
countrj",  and  its  reflex  action  in  other  countriea,  aome 
knowledge  vf  the  principles  of  electricity,  which  until 
then  had  only  been  known  to  a  few  people,  became  the 
protwrty  of  thousands  of  imtchanics,  anil  it  may  almost  bd 
said  that  the  I'ate  of  pragreaa  of  electrical  iliscovery  bocamo 
projxirtiunal  to  the  iium)>er  of  people  nhn  hod  a  little 
electrical  knowledge.  For  example,  what,  was  wanted  for 
the  proper  working  on  an  arc  elocti  ic  light  became  known 
to  many  people,  and  in  a  abort  time  hundre^ls  of  interest- 
ing methodB  of  regulation  were  in  use.  The  small  magneto- 
electric  machine,  n  toy  for  giving  ahock»  and  adding  to  tho 
incomes  of  'r"'">*roodical  men,  led  to  tho  machine  of  Wilde 
in  I8()6,  which  had  olocti-omagnets.  In  that  year  Varlcy, 
who  WHS  Tbumson's  |)iU'tner.  and  others,  made  inde}ioii- 
rlently  one  of  the  grandoiit  discoveries  of  the  century,  and 
presently  a  machiiio  was  in  use  which  excited  it*  own  field- 
magnets,  the  type  of  all  dynamos  over  since.  With  this 
principle  of  Viirlcy'a,  and  using  the  form  of  armaturoera- 
ployoif  by  I'acinotti  in  I860,  Urarome  invented,  some  time 
Litt^^r  than  1871.  his  famous  dynamo  which  lirst  revealed 
In  the  world  how  Urj^c  nitght  be  tho  output  of  elecliical 
power  from  u  sm;ill  machine.  All  the  time  from  I860  to 
1883  thcru  wiin  an  over- increasing  number  of  mechanii;;8 
contriving  and  trying  their  inventions,  and  demanding  a 
clearer  knowletlgu  of  electricity,  and  at  length  »onie  of  tho 
lew  who  hud  the  knowledge  put  their  knowlodge  in 
siiiiplu  laiiguago  before  the  world.  The  result  w:ia  that 
in  il<S'6  we  had  not  only  the  Oramnie  and  Alteaeck  and 
Brush  machines,  but  hundreds  of  others,  which  difTcrwi 
from  one  anuthei'  maudy  in  mechanical  conslruction.  Kven 
at  this  tiinu  there  was  no  f^tuntitative  knowlodge  avaJltble 
eoncurning  the  magnotic  ciittnil  ol  the  dynamo ;  but  about 
five  yuai8  ago  Dr.  Ilnpkiiisori,  a  wuUknown  Wbitworth 
scholMi,  »1  ijicijveicd  its  law  in  !«ecking  to  im[irove  that  form 
of  the  Altunock  dynamo  cidlwl  the  I'Vlison,  and  showetl 
that  it  wiis  |x>6giblc  to  have  twice  the  output  from  a 
machine  ol  given  weight  with  a  superior  othcioncy,  eo 
that  now  the  simple  laws  not  merely  oi  the  electric  but  of 
the  magnetic  circuit  of  a  dynamo  can  l)0  readily  undor- 
stood  by  any  enginoor,  and  in  consctjueace  tho  coQetmc- 
tioii  of  dynamoH  and  motors  and  other  electrical  con- 
trivances is  rapidly  bocoraing  as  [lerfect  as  the  construction 
ol  tlie  modern  st«am-oiigine. 
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Let  UB  give  all  honour  to  tho  oxpcnmotitors  who  Uy  .ill 
fiorLi  of  uppctnttus,  somo  of  them  to  be  itfterwanJscoiKlcmned 
as  !ib»urd,  till  they  pi-oduce  the  gcmi  of  :i  moful  irivotilion ; 
to  the  acientilic  men  who  use  their  tnnthcnuttice  fln<i  moa- 
aiiring  iimtruiDCiiU  and  give  us  oxact  hvs.  But  wo  arc 
nnt  detnicling  from  the  honour  due  to  these  rneii  when  we 
»\m  give  credit  to  the  mechanical  enginocrs,  vrithont  whom 
Bd  invention  would  remain  merely  an  iiitcrtieting  yet  badly 
constructed  toy. 

What  [jartjciilarly  attracteil  the  attention  of  the  me- 
chanical engineer  to  tho  now  science  from  1878  to  1SB3 
was  the  fact  Ihut  Ijy  tncanx  of  a  dynamo.  A,  drivon  In*  a 
si cam>engiiie  or  water  wheel,  and  another  dynamo,  It,  called 
a  motor,  and  connecting  wires  between  them,  mechanicftl 
power  ill  Ur^o  nuantitioH  might  be  duvelo^ied  by  II,  with 
very  little  losx  in  iransit.  That  there  might  lie  many 
motors,  B,  workwl  from  one  or  many  dynn.niO!t,  A.  "I'hal 
the  motors  might  work  printing;  prcsHefi  or  mtkchine  tools, 
or  any  other  itxcd  machit)cr>-,  or,  ayain,  railway  carriages 
or  tram  cars,  or  t«lpher  train  in  motinn.  Anti  that  electri- 
city, the  agent  here  cm|iloy«<l,  was  not  only  cambic  of 
tnuisDiitting  thousands  of  honto- power  to  immense  (listunccs 
with  great  economy,  but  it  is  an  agent  by  nieaiia  of  which 
it  i«  iiat\ir:Ll  and  easy  to  transmit  aignala  and  perform  fimc 
trolls  of  a  nio»t  compliaitod  cluiructcr  at  j^roaL  di.'^tunccs, 
and  an  lends  itself  to  must  ciu'ious  kinds  at  jiutumatic 
working.  They  learnt  also  from  Lane-Fox  atid  Swan  that 
the  energy-  sent  out  by  the  same  dynamo,  A,  could  not 
only  1)0  used  with  areiimulators,  bn'^  be  utilised  iji  gtvia<^  a 
most  beautiful  lij^bt  diiijtributeil  in  any  rutguired  way,  and 
they  knew  that  the  greater  |)art  o(  tho  work  to  l>e  done  in 
this  new  industry  was  purely  and  simply  mecliiinital 
enpineering. 

Tho  mere  fact  tliiit  dynamos  could  convert  several  horse- 
power wus  in  itself  enough  to  [ti-odnco  a  revolution  in  one's 
regard  for  electrical  niattei'it.  Hitbeito  we  had  looked 
upon  telegi-aphy  a«  a  beautiful  adjunct  to  railway  and 
othei'  kinds  of  engineering  ;  but  the  |)ow«r  required  to 
operate  the  telegraphic  apjiaratus  at  Valencia  is  one  one- 
niiUionth  of  a  home-power,  and  really,  the  transmiKtiion  of 
this  power  from  America,  accomimuied  3.s  it  was  by  a 
w.ut«  on  the  road  of  something  like  9S  per  cent,  of  tho 
toL«,I  power  sent  in  at  America,  could  hardly  be  reganleil 
as  having  any  connection  with  mechnnicil  engineerinj'. 
Uitberti)  the  meichaiiioal  engineer  had  cunccrnca  himself 
with  the  machinery  required  to  draw  iron  and  copper 
wires,  to  cover  wires  with  silk  or  cotton,  gutta-percha 
or  indiarubber  ;  with  cable  ships  and  their  etoam  engines 
and  propelling  npjMtratus,  and  with  the  epecuilly  contrived 
marhiiies  for  pitying  out  cable  and  picking  it  up;  In  a 
ihotiBand  ways  tho  electrical  industnea  retpiired  the  help 
of  mechanii^al  engineering,  but  in  the  very  same  Aort  of 
Ways  so  did  the  ladies'  dr&»«iiiaking  industries.  The  now 
diitcovery  really  amount«d  to  the  discovery  of  a  new  depart- 
ment of  mechanical  engineering,  for  it  soon  became  evident 
that  tho  dynamo.  A,  wa.^  analogous  with  a  (orce  pump  fur 
water,  and  the  motor,  B,  with  a  water  )»rcssiuc  engine,  and 
the  win»  represented  the  communicating  pipes  in  st  system 
of  hydraulic  transmission  of  {lower,  and  that,  just  as  in  tho 
hydraulic  Hystem  we  could  reduce  the  Iohs  in  tmnMiiission 
oirher  by  increaaing  the  diameter  of  tho  pipe*  or  by  i»- 
crcauiiig  tho  pressure,  so  in  ibo  electric  system  wo  could 
roducc  tho  loss  either  by  increasing  the  size  of  tho  con* 
ducting  wires  or  by  increasing  the  electric  pressure. 

0(  counc,  it  wo^  at  once  seen  thjt  as  dynamos  must  be 
driven,  steam  engines  and  boilers  must  be  put  up,  and  tho 
belt,  or  rope,  or  friction  gearing,  or  direct  coupling  employed 
in  driving  could  differ  vorj"  little  from  whut  ore  employed 
ia  driving  fann,  |>timp»,  and  other  machinery.  In  nrmng- 
ing  a  central  station  theru  would  be  electnc  plumbing  to 
be  done,  and  some  |>erson  mniit  have  a  working  knowledge 
of  Obm'»  law,  which  is  a  Uw  easily  understood  by  tho 
hydmtilic  engineer.  Given  u  little  motor  which  you  can 
caufle  to  revuTro  in  either  direction  by  setting  a  handle  on 
a  tntmcar,  it  does  not  seem  to  be  a  troublesome  thing  to 
arrange  u  method  of  driving  the  car  from  the  motor;  nor 
is  it  troublesome  to  drive  aii  electric  launch  from  a  motor 
worketl  by  accumulators. 

And  yet  in  the  curly  days,  what  high  saloiiea  we  had  to 
pay  for  the  minimum  of  knowledge  of  olectric  plumbing. 


i<.]iiiiiiM..i  tMtli  nearly  tbo  minimum  of  mechanical  engineer- 
ing knowledge  !  How  much  trouble  we  had  over  the  gearing 
connecting  an  electric  motor  ami  the  wheeiR  of  n  tramcar ! 
Well,  those  oxpcnuive  days  arc  over,  tho  days  of  ndvortiso- 
tnontand  Stock  Exchange  succor,  of  making  Itncks  without 
Htraw.  Various  educational  institiltionn  have  now  given  us 
the  straw,  and  us  a  matter  of  fact  we  «ee  that  tho  Iwal  man 
to  tttke  charge  of  a  syetom  of  distributing  light  and  po^vcr 
is  an  ox[ioiicnced  mechanical  engineer  who  posaessca  a  good 
working  knovvli^dge  of  tho  ^tiniplo  laws  which  govern  electric 
distribution  in  wirc^!.  Of  course,  this  ia  on  tho  assumption 
that  tho  engineer  has  not  to  construct  his  own  dynamoa  and 
lamps,  and  switches  and  wirc-t,  and  motors,  and  accumula- 
torfi  and  tranHformers.  -lust  one  year  ago  I  impressed  this 
on  an  experienced  engineer  who  knew  almost  nothing  about 
electricity.  He  now  knows  how  to  ap|)ly  Ohm's  law  in  all 
necessary  ways  in  the  lai-ge  schcmo  which  he  is  carrying 
out,  and  he  has  ii  liclter  piTicticai  knowledge  of  electric  dis- 
tribution and  of  all  the  calculations  to  lie  mode  thun  .iiiy  of 
the  ulcctricians  in  his  oinploymont. 

When  I  wiy  that,  the  nioctuinicxl  engineer  ought  to  learn 
Ohm's  law,  I  laoim  that  ha  ought  to  inuh  through  a  progwr 
laboratory  cuiirso,  and  make  numerical  calculations,  in  which 
he  will  ilhistrate  all  sorts  of  ways  in  which  this  simpla- 
looking  law  is  appticuble.  A  knowledt;e  of  what  is  meant 
1>y  am|iure«.  volte,  ohms,  arid  watts  cannot  ba  obtaioed 
Dieroly  by  listuning  to  lecturue  or  by  rcsuling.  Just  as  a 
little  use  of  a  watch,  of  a  3lt,  rule,  of  a  spring  balance  give 
exact  [trnctJcal  notions  of  the  uien-siu'enient  of  time,  of 
disiaijcti,  and  of  force,  so  the  uee  of  an  ammeter  and  volt- 
meter will  "ivG  exact  {M'octical  notions  about  Ohm'a  law 
and  electrical  measurements  generally. 

And  now  na  to  the  construction  and  manufacture  of  elec 
tncal  appliances.  OivOD  perfect  working  drawings  of  any 
machine  or  instrument,  with  necossary  inetnictions,  tho 
mainifacture  mjiy  be  carried  on  by  the  ordinary  foremen 
and  workmen  of  any  engineering  shop.  If  1  can  Im)  sure 
that  my  instructions  shuJl  be  carefully  carried  out,  I  prefer 
to  have  my  work  done  at  such  a  shop.  Only  if  something 
is  Ritocilied  as  charcoal  iron  it  murt  not  be  made  of  Siemens 
(tool,  a«,  1  am  forry  to  say,  it  very  often  is,  or  of  malleable 
cost  iron,  as  it  sometimes  is.  If  pUtcs  arc  shown  so|nrutod 
by  Willeaden  paper,  then  Willesden  paper,  and  no  other 
material  mu.st  be  usod.  As  workmen  obtain  more  electrical 
information,  and,  Iheroforo,  understand  why  tuch  iustrue- 
tions  arc  given,  there  will  be  more  cort*unty  of  their  being 
attended  to.  This  manufactuie  may  really  be  said  to  be 
altogether  in  the  hands  of  tho  mechanical  engineer,  and  if 
ho  would  only  try  to  giiin  what  is  Oiisily  gained — a  working 
knowledge  of  olectricily  and  magnetism— the  design  of 
e'eetrical  contrivances  would  also  be  in  his  hands;  for  oven 
now,  many  electriciann  are  not  sufficiently  alive  to  the 
importance  tf  drawing.  One  gentlemun  I  Know,  who  has 
duHigncd  many  succcssftd  instruments  and  machine^, 
followed  this  procedure  ;  lie  went  to  bis  instrument  maker 
and  gave  i>i.roiul  instructions,  illustrated  by  sketches,  as  to 
tho  nuking  of  n  new  instnimant.  At  the  end  of  a  fortnight 
he  wont  to  see  tho  instrument  as  made,  pointed  out  that  it 
was  not  at  all  what  he  wanted,  and  gave  oottcr  instructions 
for  a  second,  for,  indeed,  his  own  ideas  were  now  clearer  ; 
wont  oifltin  and  recommended  changes  to  be  made,  and  a|{ain 
and  again,  sometimea  sevea  visita,  with  seven  mdicul  changes, 
taking  place  beforo  the  instnimant  was  satisfactory.  It 
rctjuireii  ocular  demonstration  to  convince  him  that  one 
could  have  every  detail  exactly  as  nna  wanted  it  in  the 
tirst  instrument  made  to  a  working  drawing. 

I  am  sorry  to  nay  that  I  havo  found  it  impo^ible  yet  to 
de]>ond  upon  tho  good  mechanical  draughtsman  to  design 
new  declrical  upj^ianoca.  Vou  may  expbiin  to  him  most 
carefully  what  you  wont,  and  look  over  his  drawing  half-a- 
doKen  times,  but  wrong  details  are  sure  to  escape  your 
notice,  and  hia  own  knowledge  of  electrical  matters  is  a« 
yet  very  poor.  The  man  wiio  designs  a  new  electric  appli- 
ance must  b«  a  good  mechanical  vnginoer,  which  assomu 
ttiat  ho  is  himselfa  good  draugbtnnao,  and  ho  must  also  be 
a  good  electrician,  and  it  only  leads  to  fitting  and  tr;t-ing 
and  partial  failures  for  two  men  with  the  two  (|iLtlilic»tionH 
to  work  togothor,  each  trying  to  su]>ply  the  deficiencies  of 
the  other.  Tho  reasons  (or  this  may  bocome  more  oidont 
if  I  cortsidor  with  you  the  design  of  some  one  electrical 
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coRtrivmnce,  and  nothing  in  1>etter  for  oiir  piirpoae  than  a 
d;iiK.nno. 

A  dynamo  cnni>ist«  of  an  armature  wound  witli  iiiMilatcii 
wire,  mvolTing  in  the  ficH  of  a  fixed  olixtiomafiTict.  Xow, 
the  diftiirhation  of  the  tix«<l  .ind  nKiv.tb1i>  iron  in  mIuu  Dr. 
Kopkinson  haf)}ipv«niisexact.*inii'Ic  infonnitiion  nboiit,and 
tbc  siacfi  of  tbo  iron  parU  rouat  1>u  suttlcd  firat.  But  tlic 
magnetic  Uws,  atthoufih  easily  sUteJ,  cannot  be  iinderstiKx! 
by  Iho  doiii^cr  mid  iiiittirictively  :i-iiplie<l,  nil  an  simplo  a-i 
tlioy  MH-ui,  without  a  cmiHidurAblL-  unimint  of  sLti<ly  luid 
tiumerical  calculation.  [  will  nub  here  onlcr  into  tbmo,  hut 
it  itiny  be  mentioned  that  althoufih  it  swiins  very  oaay,  it  is 
really  not  very  easy  to  Rot  into  tlio  vray  of  uaiug  the  conti- 
tuelre  (itbout  two  fifths  of  an  inchj  ait  thv  unit  of  luiigtli.  1 
hav«  tiiwi  in  various  wayu  to  avoid  iiaiug  ibis  unit,  but  I 
am  aorry  to  m-y  that  in  theae  calcuUtioua  nt)  ni«ii>urementa 
niunt  tte  taken  in  centimetn»,  and  thu  ilynamo  cloaigner 
niui4t>  gel  tiMtd  to  i-liiiikii))^  of  distances,  not  in  incfae%1julin 
eentimolj^ex.     Tliore  is  no  doubt  that  tliis  is  a  grtitttutllicliod, 

M  li^t  conioa  very  cosy  lo  the  ongiiicur  in  the  notion  of 
and  the  meaHiiremeni  of  the  elTtciency  of  a  dynamo — th:iL 
tR,  the  UHefid  output  of  electrical  power  divided  by  tbo 
mechanical  power  actually  given  to  tho  machine.  I'owtr 
is  wasted  in  thu  machine  :  Ut,  at  tho  jniirnalain  mccKaniirnl 
friction  ;  2nd,  in  air  friction  ;  .'^rd,  in  wbal  may  Iw  c^illcil 
magnetic  friction,  and  unle«it  care  in  takon  in  properly 
dividiug  and  iniulutinK  the  iron  and  other  motul  of  thu 
armature  to  prevent  induced  current*  circulatini;  in  it,  thia 
moUl,  and  Hometimcft  the  mota.1  of  tbc  fixed  magnet  at  its 
polo  pieces,  gets  greatly  heated  ;  itb,  ia  electric  friction  in 
the  wir«s  of  the  nrmaluru,  bccauM  oloctric  currcnta  How 
through  them.  It  is,  indeed,  this  loss  of  energy,  or,  mther, 
the  rioe  of  tem|)eraturo  pro<iuc6d,  -which  determine^t  the 
output  possible  from  a  given  aize  uf  machine  ;  fith,  a  Ivss 
due  to  the  revcnrat  of  cunviit  continually  goin;.^  on  in  the 
coilii  uf  the  armature  on  they  pass  the  brushes. 

Now,  the  mechanical  en^inevr  may  wifely  be  left  to  tho 
problem :  "  Whal  is  the  best  lon^lli  and  sbupv  of  the 
jouniaU  of  A  dynamo  I  "  Even  in  thi;^,  howeverj  he  will  finil 
e|>ocial  conditions  prc^iitcrl  to  him.  For  examiilo,  tho 
tTotalin);  part  of  a  dynamo  is  always,  or  may  alwaya  he  made 
to  be,  well  balanced.  The  tipend  \»  iisnnlly  high.  N>me- 
tiroes  the  dynnnio  is  driven  direct,  and  if  a  tloxiblo  cotipling 
bo  uot  employed,  coiisiilerablo  prctsuro  may  be  jirodiicod  at 
tbo  bcuringa.  Or  it  may  bo  driven  by  )>clting  to  its  ovor- 
htiitg  pulley,  and  again  we  have  to  consider  the  pre.>uuros. 
Sometimes  we  mtist  con»i<]er  the  pomit»l«  springing  of  the 
Bpindit;  under  centrifugal  force. 

Three  yuai-s  a"o  T  bail  c;irefiil  measuf^mentu  made  of  the 
diameli^iv,  lengths,  and  sjieeds  of  tho  jitiirmila  of  all  tho 
dynamon  and  motortt  belonging  Uj  a  certain  eilucatiunal  inali 
tute.  There  ivci-e  12  allojiEcthcr,  and  they  were  all  from 
well  known  electrical  enginoors.  Well,  1  was  unablo  to 
find  any  law  connocling  the  dimensions,  and  speeds,  and 
weights,  Tirii  niocely  of  tho  whole  12,  but  even  of  any 
gioup  uf  them.  Then,  a«  to  oiling,  we  have  not  mtiely 
CO  think  of  the  nccuJMity  fur  a  rc^'ular  supply  of  oil,  but 
o£  preventing  this  oil  from  neiieti-ating  the  noighhouring 
^pim mutator.  A  very  liitic  od  on  the  comnnitaior  .surface 
is  not  objectionable,  but  in  certain  pWo«,  where  there  are 
«hort  Hpoeea  of  surface  insidtition,  if  a  spark  once  )Kis«ea 
through  oil  it  muy  leave  a  carlmnisoti  reaidut'^  which 
destroys  the  electric  insulation. 

It  is  important  that  the  dynamo  liUould  lie  etlicicnt,  but 
it  is  wen  more  im|H)rt»tit  that  it  should  bo  liuraftU.  it  is 
true  that  oflicicucy  and  dnrability  go  together  to  aome 
uxteiit  Fur  example,  it  is  difficult  to  imagine  that  a  machine 
shall  waste  much  energy*  by  the  fifth  cause  already  men- 
tioned, which  lc«ds  to  sparking  nt  tho  briube«,  or  by  friction 
at  the  bwii'ing*,  and  yet  Im  very  durable.  lu  some  respects, 
however,  tJiev  we  antagoidatic,  and  here  we  see  why  l*o 
men^ — one  solely  mechanical,  anti  the  other  holely  elei'triiid 
— ai«  unable  to  a-t^ist  one  another  much,  an:l  lh;it  onu  nun 
mnst  combine  in  bimnelf  the  necessary  nischanicd  and 
electrical  knowledge.  Bverytbing  must  be  oa  strong  as 
[uuuiiblfl,  yoL  there  must  bo  good  electric  iiisnlation  evcrj'- 
where.  Again,  strength  of  arm:iUiru  ceeius  antagonistic' 
to  the  netesaity  for  groid  division  of  tho  iron,  so  *•»  to 
.avoid  magnetic  friction.  The  electrician  wants  as  grcrtt 
circumferential  i-peed  as  iwssiblu  ia  thu  aimattu-v,  l)ut  the 


mechanic  points  out  that  considerations  uf  oonti'ifu^l  forco 
will  only  allow  of  higher  H|>ecd3,  as  the  diameter  uf  the 
armature  i«  groator.  The  etoctriciau  cetort^  that  fvr  di'um 
or  cylindor  armatures  to  he  of  largo  diameter,  the  eiee  and 
weight  of  the  whole  machine  must  be  great,  for  corlain 
magnetic  reasons. 

It  is  not  niuroly  in  designing  tho  general  shape  of  a 
dynamo,  then,  that  the  engineer  requires  a  workiii;j;  know* 
leilge  of  the  laws  of  magiietism,  but  even  in  such  details  as 
the  niothod  of  dividing  the  iron  of  hi.-'  armulure  ao  that  no 
l-sis  shall  occur  hy  the  thin!  Cliusc  given  above  -that  is,  by 
Foucault  ciUTonts.  He  must  ba^e  euch  an  actpiainUinco 
with  the  subject  that  it  is  impossible  for  him  to  make  a 
uiistako  without  experiencing  that  instinctire  rcpiignancfl 
lor  what  he  has  done  which  a  good  dniughismanexjHinencas 
in  such  matters  as  flllets  in  castinj^  and  Iwlts  and  nuts. 

It  is  dilHcult  for  us  to  understand  why  young  Watt 
wondoi'ed  at  the  possible  |A'ossure  nf  .stoam  on  tho  lid  of 
the  mythical  kottlo.  Yet  there  aio  many  millwrights  now 
existing  who  cannot  comprDhoiid  the  [trossure  of  steam  in- 
side a  vceucl.  It  is  in  nore.'ifiect  more;  wonderful  than  tbo 
force  which  rcsi'tte  tho  motion  of  a  wire  ihroagb  the  magnetic 
field  of  a  dynamo,  Hero,  for  example,  is  the  copper  wire 
of  the  aimatnrcof  a  cnrtjdn  dynanio.  When  thu  armature 
is  revolving,  and  the  proper  current  is  Dnwing,  there  i*  * 
total  force  on  this  pieeo  of  wire,  resisting  its  mnttnn,  of  ^Ib , 
and  tbo  centrifugal  forco  on  it  is  2llb.  If  you  cai«folly 
study  these  figures,  you  will  undci'stand  why  it  i»  that  the 
oonstmction  of  an  armature  has  liecome  a  pari  of  mcchaiiii!;al 
engineering.  Ten  yeor*  agody»amoi  vero  not  very  power- 
fid,  and  tho  rosistiug  or  driving  force  on  Biich  piece  of  wire 
was  not  vary  great,  so  that  the  friction  botwiwn  insulated 
wire  and  tho  iron  core  on  which  it  was  coilod,  and,  a|>]iin, 
the  frictiuti  botwoeu  this  wound  cvn  and  a  tvoodan  centre 
which  acted  as  a  wedge  in  attaching  the  core  to  the  spindle, 
could  he  relied  upon  with  portjiinCy.  in  niudoni  niachiiies, 
liowever,  such  methoils  oj  fobtouiag  would  bo  <:hildi>-b  to 
think  uf.  lint  ilillicult  iw  it  is  at  first  to  think  of  those 
resistifiH  Hiid  driving  fori-w*  un  biw  of  wire  moving  through 
the  atmospheru,  tb»  nie<:h:tiiic  has  more  ditticiiUy  in  com- 
prehending how  );roat  these  forces  may  suddenly  become  ia 
.^n  accidentally  short-circnitetl  machine.  All  at  oncv  tho 
wires  havo,  [lorhiips,  ten  or  twenty  times  their  usual 
greatest  currents,  and  their  motion  is  resisted  by  forces  ttMi 
or  twenty  times  aa  great  as  usual.  They  hwl  been  going 
through  tho  atmosphere  for  days  or  waeka  at  n  n^ilar 
rate,  their  current«  were  just  great  enough  to  keep  them 
sufely  warm,  when  suddenly  10  to  20  times  n^  much  resist- 
ance to  motion  occurs,  and  heat  is  ''onerated  at  100  to  400 
time.*  as  great  a  rata  in  ihcro,  llapi'ily,  in  diiisct-driven 
mttchiniis  the  (iiigtno  in  usually  pulled  up — that  ia,  the 
dynamo  Itrakcs  tlie  t'nginc-  and  in  iMiU-drivun  iiiachiuea 
the  lielts  slip  ;  but  eiiurmoiisly  incroasod  etrossoK  do  occur 
for  a  short  time,  and  the  |)OS4ibility  of  their  occurrcnco 
iiinHt  he  taken  into  acouut.  If  this  is  impoit'int  in 
dynamos  where  excessive  sti'essi s  occur  only  .iccideulally, 
think  how  iin(«utaiil  it  must  he  in  iiiot'jrB  wtiero  it  may 
often  hapiHsij  that  the  full  oloctr-c  iH-c^aiiro  is  turned  o» 
even  when  the  machine  ia  at  rest  or  moving  slowly,  1  ro 
mombor  ih.it,  when  putting  up  a  Lel[>lu'r  line  iiIhiui  four 
years  ag  ,  I  bccumc  •|uitcdcs|iemt«  on.iCi:ountof  tho  failure 
of  one  kind  of  motor  after  another,  until  at  length  !  tisod 
tho  Iminixcb  molor,  which  w.ik  de-signed  by  a  man  wbu 
combined  mechaiucal  and  clc^tricid  ex|>c!ricnoc,  TliOiie 
motors  have  wiTkc<l  for  yoai's  now  in  the  charge  of  Sussex 
labourers,  more  or  less  exposed  to  all  kiiuia  of  weather 
without  rnnomil. 

Now,  if  you  exaniino  the  arinatiu'o  of  the  linmi'^ch  motor 
you  will  soe  that  the  wires  arc  bound  down,  almost  corered, 
in  faet,  with  many  Imnds  of  phosphor-broiixe  wire^  and 
that  they  arc  wound  among  nnmeroua  projectionsof  iron  to 
give  the  necessary  strength.  Vou  can  obaeiTo  in  the 
s|iecimen  t  show  how  strong-looking  these  projections  are. 
In  this  armature  ol  Sin.  diameter  there  are  lour  driving 
diaca,  with  altogether  about  4tt  projections  of  iron,  each 
being  a  cube  of  nearly  jin.  eilge.  I  am  told  by  tin: 
maker  that  on  one  uec;i8ion  in  early  days,  whcu  cast  iron 
was  used,  o%eryone  of  thoeo  48  proioctions  was  suddenly 
strip])e(l  otl'  in  the  riatutal  working  of  a  machine.  1  know 
of  nothing  which  has  more  imjire^Md  me  than  thia  vritti 


t  that  the  eloctri'Cfi]  indnstries  req^iiiM  the  ex|>«r)encc 
of  iRocliiitiicul  er)i;iiieoi:ii. 

Now,  L'very*ni«  of  Llu'sc  iitiiiiDnum  ciipimr  wiies  is  «iil)- 
jcct&J  to  siich  forces  as  I  have  deecnl>eil,  and  yet  no  one 
wire  n»m  toiu-li  ;iiiotli«r  nielnllicfull/,  ihey  imiftt  lie  iiisH- 
liitcil  frmii  one  uiwitu'ir,  iiml  :«lso  fmiii  ilie  Ii'ftn  core  of 
ihtf  iirmatiirfc,  ami  the  wlifilo  nnnatiirc  mnat,  bo  stmnf^ly 
ntiil  h^iiily  attached  to  ita  6|tiii<lIo,  aiitl  yot  tho  (astcnin^x 
miL'it  not  tiike  up  much  valuable  8(uu:C.  I  linve  »Un  tuiid 
ihitt  the  iron  cma  niii8l  lie  of  niiinoroiiA  1\i\h  jiktex,  which 
ilo  not  tonch  c;ich  other  or  the  fiutdniii)!;^  to  the  Hjiiiidlu 
metal liciilly.  A}(itiii,  the  nmiatiirc  rniust  nllov  air  t-o  ]mhs 
throtijfh  it  fiiirly  well  to  kco[i  tho  wires  cool,  iind  wa  mimt 
ulliiw  for  lociil  cx|K>ii«J0Tts  Mid  c<irit.ia<;tioii8  l>y  he;tl ;  ixUo 
tilt.' Kniiillcr  the  cltNtrancG  ImjIwocii  tlio  rcvolvitig  arniiitiirc 
mill  the  tixed  mn^iiet,  the  greiiter  !»  the  mitpitt  of  the 
inni'hine.  I  liiiow  nf  iinthiiii;\fhit:)i  re((iiircs  a  ninra  •■ciioral 
uxiitrt  kiuiwl<.tlt;c  of  Ihc  tuL-iOiiitiiciil,  ckctrtuLl,  and  othur 
jiiujicrtics  of  luateniiK  and  the  Blrenyth  utid  siiffncs*  of 
Rti-iicturuB  wliicli  may  lie  Buhje<;tecl  t-n  lo<ail  hciatiiig,  than 
ihu  dcnigri  of  tbo  tinuiitiiru  uf  it  •lyimiiio.  ^\'^^',  evert  the 
T2  fiistiviinj?*  of  iIk-  wires  to  ihc  7-  pieces  nf  trie  coiiiinii- 
tiiUw  have  lioun  tho  soiiree  of  much  troiilde,  (or  thuse 
fiistoniiig  pieces  nro  thoniselves  iwasing  throii>;h  aonic  mn^ 
tietic  fiehls,  and  whut  with  the  uui'^iietic  rcai^luiiGU  to  tlicii' 
iiiutiuii  and  their  veiilrifiigal  force,  ami  acoriHUint  vihiatioii  Ui 
which  they  are  aubjocteil,  their  armngoiiienl  preaeota  not 
one  ImL  iiiiiiieri'H!*  riew  priMeiiiB  tf>thc  ijiudiiiiiifiil  enjjiiieer. 
Nnw,  111  clexniiic  the  «lc«i}i;n  of  n  dytmnm  lUnrc  in  df.tiiil 
wouhl  otily  ivi'iiry  j'Oii,  su  I  will  ItniHli  this  [urt  of  nty 
siibjeit  hy  referring;  to  tho  comiuiit^tor.  Hero  is  iioiu'ly  a 
eyliiKti'ic  litHly.  Lt  is  Iniilt  up  of  7'J  4e|i:iriite  piwea,  idl 
*.cjwiat(^d  ff'iHii  one  another  by  thin  pioi-eM  of  iiiKtdating 
niatm^il.  N-it  only  raust  thoro  be  no  ni4>tA|]ic  enntar-t 
botiveen  piei.e  uiul  |itoGe,  hut  lietwccii  any  jiicvo  and  tho 
sjiintlle  to  which  the  coniniutator  is  strongly  and  riyiilly 
ftihteiiod.  Now,  no  insiiluUnj;  mutoriul  w  very  strong,  it 
is  M[it  to  Warp  with  hcal,  yet  the  wluile  stnitturu  tuiist 
liu  atroiij;  and  rij;id.  As  it  is  niblted  on  the  iMttsIdi:  by 
^vtvo  metallie  hniahm,  it  i*  imporbint  in  reduce  friction  liy 
^BlttvinK  it  not  t<v)  liir^e.  Af;aiiii  for  the  prevention  of 
sfiurltirit:,  the  piece*  Mnnjht  to  lie  of  eop|icr,  hut  fur  wear, 
under  the  jction  nf  the  nibhiiig  Wiislies,  the  pieces  on^lit 
t«  he  of  Ri'mo  niuterinl  more  upproiichi ng  phosphor  bronze 
iu  cliai'uclvr.  1  ivil[  tint  I'vfer  to  the  cuiistnictiun  of  the 
huldei'4  uF  thcisc  biiiKbcs,  whicli  lutiBt  Ih:  ikdju^tiblu  in 
{Hjaition,  anil  yd  rigid  in  laiy  poflitii>n:  nor  to  ilio  hnislta* 
IhetnoelvCf,  vrhich  mmi  l>c  in«ulate<l  from  one  another,  ;iitd 
must  touch  gently,  hut  cciUiinly,  ovur  nearly  the  whole 
Icnjith  of  eai-li  c<>ninnil;ilor  piece  as  it  p:iK8eK.  A)>ove  all, 
wc  must  lenicmber  thut  the  nmchino  niTiitt  often  be  i:)i|iablo 
tif  nniiiing  euiitiinioiiAly,  dity  iLtid  tii^ht,  for  mrtnllia. 

1  iicoil  bnhlly  «nv  that  the  man  who  doiignt  u  dyiinmo 
machine  oii^ht  to  know  i^oinulhing  of  how  hi«  iloxi^n  wilt 
bevaniod  out  in  the  tthopi.  Ag»iit,  his  deaign  will  not  Ko 
ipiite  the  same  if  only  one  Diachiiic  ia  In  be  made  a^  It 
would  lie  if  hniidreiU  or  thniixandR  were  to  bo  iu:ule,  and 
the  jirinciplo  of  unchinncubleno^  of  piu'tji  were  to  he  ap|iH- 
ctthle.  For  in  thin  case,  tti  tiiks  one  dotiiil,  instead  of 
caAtiiiK  a  conitiniLator  piece  of  phosjifaor  brotuc,  or  making 
ftX(icritn(-iit«  to  find  how  little  is  the  ijn:iittity  of  ailvcr  that 
one  miial  m\i\  Iu  cop[H;r  eu  thut  a  vow\  casiut^  of  the  piece 
may  be  pnasihlc,  he  wouM  pixilukbTy  have  a  nuichine  which 
woidd  roil  out  the  wtd^u  shajtod  oommutator  pieces  ui  one 
loiii;  atrip,  and  thie  would  neceisitato  a  ch.in<e  of  design 
in  tlio  [ufitcninj^.  Hi»  copjrfsr  winding  would  W  eiiriuiuly 
Hat  in  section.  He  woiild  dosij^a  the  iron  pieces  of-whicli 
hia  armature  euro  is  comjiosed  an  that  they  mi^bt  lie 
Klanipe*!  out,  and  he  wonld  alter  bin  destgd  so  that  the 
maniifactiirei'  could  latke  hirg^  use  of  staiuping  uml  forKing 
a[id  milhng  machituM,  and  iu  many  other  ways  he  would 
U80  bis  mechanical  onginecrin({  knowledge  for  tbo  par|)060 
ol  fucililHtJnti  uauufacture. 

Voii  m^y  jMihaps  think  tliAt  1  htiTe  dwelt  too  long  u|ion 
my  Blateraont  that  an  cl&ctncian  tnitst  he  a  good  mechaiiical 
engineer,  or  that  applied  electricitv  is  merely  a  branch  of 
nieclianie:d  eii^itieoring.  Before  Watt's  time  there  were 
raoch»niciil  engineers  and  when  t^  now  bninch  was  an- 
nexed, it  wue  uut  euUcil  beat  enginooring,  altbougb  all 
mecbanicii)  engineers  were,  after  that  period,  cxiioct«i]  bo 


kiiovr  witb  8Uch  exactness  as  wa£  then  [Kis&ible  the  laws  ot 
heat.  Gentlemen,  we  are  all  speeiAliste  now ;  we  devote  our- 
selveH  to  p,-inieular  bnincbes  nf  our  iimfeBsion,  but,  all  the 
lime,  each  of  us  baa  a  gcneml  knowledge  of  other  hranchea 
<tf  the  profeiwiun.  Ii^ich  of  you  ban  suuii-  S[ieei;il  knowledgBt 
eithor  of  hydraulic  machinery,  or  ntutiunary  enj^ines,  or 
locomotive  en^ne*,  or  ^»-engities,  or  marine-enginca,  or 
liiiiler  iiinking,  or  cranes  and  hoiiiLs,  or  machine  tools,  or 
fioiiie  other  bnincU  of  tho  (irofuKsion.  Itiit  if  a  man  catted 
hiiHHoIF  a  mochanieal  eiifoneor  who  bad  not  same  aenoml 
knowledge  <if  nil  these  liratiehefl,  would  yon  not  Iodk  ii|>cn 
him  witb  :t  eoruin  aniount  of  coritcmpf.  1  And  ynu  would 
lie  ri^ht,  for  the  Bcieniific  (>rinciMk>8  of  all  tlie  branches  and 
their  application  and  tJio  QpeciaJ  contnvitnccs  of  a)),  enter 
ufl<:n  in  mritt  unexpected  ways  into  one's  own  special  work. 
Till",  t^iet  of  thi«  nddrceit  is  tliat  the  electrician  has  Iwcome 
a  niemlwir  of  your  profcaaion.  IWy  own  belief  ia  that  10 
years  Iionee  he  will  lie  of  as  much  importance  in  tbo  pro- 
fi'HMoii  ;is  the  iiteam-engi ne  engineer,  and  ttiat  no  man 
h.-ivini;  It  right  to  call  himfutlf  an  eiif^incer  will  be  without 
a  unod  wnrliiny  knnwlwlgo  nf  electricity.  For  this  know- 
Icdgi;  will  j^'ve  him  a  new  weapon,  which  ha  can  wield 
with  unexaiii[ded  eertiiinty,  aitc)  which,  in  my  opinion,  will 
develop  into  tho  tuovt  powerful  weapon  nt  bia  command. 
I  tould  already  yivc  you  many  examples  of  the  way  in 
which  a  knowleilge  of  electricity  will  enable  you  to  develop 
your  upecial  lininches  nf  engineering,  such  aa  that  of 
elccliic  weldin,^  and  the  ulcctite  tenipeiiii}^  of  .ttecl. 

Itiit  1  will  end  this  mldresH  by  asking  you  to  put  some 
faiib  in  the  Following  ntatement :  Yoii  know  that  the  bert 
slemn  engine  eii^iiicet's  never  expect  to  obtiin  more  than 
line  IiMitli  of  llie  tout  enwsy  of  coal  ;w  actually  given  out  hy 
a  Hli-am-enj^ine,  »nil  that  iu  Hoine  small  oiigiiie«  only  one 
.me  hundredth  ia  given  out  The  idea  that  wcarc  wadtiiig 
at  .in  enormous  nito  the  enerjy  storad  up  for  ua  in  coal 
bj  iiatiiru  diirin'j;  luillioiu  of  yeai-s  ih  one  that  sometimvH 
liecomea  onproasively  horrible.  Now,  I  pointeil  out  in  ISSl 
that  if  coal  nr  gitit  were  burnt  in  a  voltaic  cell  as  zinc  is 
burnt,  and  un  electromotor  wei'e  u.seil,  we  could  utilise  us 
nioehanieid  cnei-gj'  not.  merely  one  tenth,  but  nearly  nine- 
tenths  of  the  energy-  of  cml.  I  (winted  out  then  that  coal- 
gjLt  could  lie  burnt  in  thia  way,  tmt  there  wcm  two  diHicul- 
Lit!.*  -li»t,  the  aii(Kir;ilii>i  r&jnirwl  was  too  tar^  [jor  horse- 
iiower  develoiHMl  ;  *Jn'l,  the  npp.ai'atn4  leipiired  was  too 
(pensivD.     'Ilic  fii-»t  of  those  difficulties  liaa  already  been 


ex 


got  ovei'  by  a  cniTC!i]roiident  of  mine,  who  i*  in  -lome  aenso 
my  iHirtner.  We  son  <iin'  way  to  developing  one  il»efill 
hoiHu  ]MJwcr  \>KV  cubic  foot  of  voltinie  of  n|>paratiu.  Un- 
fortiiniitely,  the  dtllicnlty  of  uxiwnnc  still  remains.  Out  I 
am  liraily  convinced,  anil  I  have  good  rciisoii  for  ray  belief, 
1  luit  all  tho  ditbenb  iea  will  be  got  rid  of,  and  that  coal  will 
actually  bo  burnt  in  tbia  way.  Kven  tfl  ihoao  of  you  who 
iiuy  not  1»B  troubled  al)ciil  the  general  iine.*lion  of  economy, 
tho  mare  |HMaibility  of  an  annmir-clail  hoinj^  able  to  can-y 
enoiigb  ciKil  for  a  voyage  at  full  npeed  I'oiind  ibc  world,  m»at 
appKvr  to  Ih:  an  iin|K)rUint  reault,  With  the  ideas  of  steam- 
umps  currying  veiy  much  greater  oirgoea  and  going  at 
gre.itor  spooils,  nod  other  .ideas  which  must  strike  you  all 
ah  the  rasult  of  tho  almve  economy,  1  will  leave  yon,  but  I 
niiiit  cuufexH  that  the  geneinl  i^iieatiun  of  economy  and  its 
iiilliicncc  on  the  progrew  of  the  race  appeals  to  mo  with 
inliiiitch'  <roat«r  force. 


Thk  Ai;k  ^v  WuNDEits. — The  won<lcrfuI  tiles  and 
(Itcums  of  the  old  alchemieti  and  a«troIogcrfi  are  ««  nothing 
to  the  actualities  and  future  {lossibiliUea  of  elocti'icity. 
The  immeiiKC  increase  of  material  prnaperity  whieh 
i-esntleil  fi-ora  ihn  invention  of  the  atcam-engine  will  jiole 
beftiru  llic  coming  application'*,  in  world-wide  directioru,  of 
electric  |Kiwer.  The  oiilv  ijaiiger  is  that  the  whole  human 
race  may  not  partake  of  ibis  incroaw  in  material  hanefite, 
bnt  that  the  benefits  shall  be  too  m^icb  conccntmte^I  in  tbo 
bands  of  iudividuaU.and  thoee  who  are  now  badly  u IT  l>c 
ihoii  no  better.  The  share  of  faiinuinity  aa  a  whole  in  the 
vut  benefits  of  Nature's  secret«  ought  narer  tobe  forgotl«» 
in  the  struggle  lor  exiatenpc.  hut  the  ai>plication  ahouW  in 
all  ways  be  encoiUMged  by  those  to  whom  the  ;;ttiit.tnce  is 
entrtisted,  in  such  -a  manner  that  tbe  geiieralitv  may  share 
in  Nature's  gift  to  a  family  of  which  we  are  all  membeis. 
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PROF.     PERRY'S     ADDRESS. 

Ttiv  inaugural  addr^HB  to  the  Junior  Engiueering 
Society  is  full  of  debateable  matter.  Two  lueu — nny, 
ten  or  a  buudred — gjveu  the  fiame  book  iu  Greek  or 
Latin,  or  any  other  foreign  language,  will  translate 
differently.  They  aJl  have  the  Sftuia  words,  (be 
same  facts,  but  differ  as  to  the  mnantng  to  be 
attached  to  them.  I'rof.  l*on:y  advances  certain 
conclusions,  but  if  his  facta  are  disputed,  it  goes 
without  saying,  so  are  his  conclusions.  We  think 
wron^r  dednctiona  have  been  drawn,  and  shall  not 
hesitate  to  yive  our  viewa.  Before,  however,  coming 
to  controversial  HubjectB,  it  may  be  well  to  state  thai 
we  have  no  difference  of  opinion  with  Prof.  Perry, 
tbut  the  best  electrical  engineer  must  uecnssatily  be 
the  best  mechanical  engineer  who  has  superposed 
U|)ou  his  mechanical  trtiitiing  a  knowledge  of  elec- 
tricity, both  as  regards  theory  and  practice.  No 
doubt  thie  was  about  all  I'rof.  Perry  really  wanted 
to  say,  but  he  bad  to  fill  up  a  certain  amount  of  time 
saying  something,  and,  as  is  often  the  case  under 
such  circumstances,  the  sometbiug  said  will  not  bear 
strict  examination.  Better,  however,  to  say  our 
interpretation  of  history  it)  not  the  same  as  the 
president's.  Examine  for  a  moment  the  statemcut, 
"  Until  a  few  years  ago  the  construction  of  electrical 
iiisLrumcnta  and  machines  and  their  erection  and 
use  were  altogether  in  the  bands  of  electricians  who 
know  little  about  electricity,  &Jid  who  knew  almost 
nothing  of  mechanical  eu^neeriag." 

There  is  going  to  be — some  day  or  other — a  wonder- 
ful extension  of  our  knowledge  into  the  domain  of 
molecular  pbysics.  Is  it  a  matter  of  opprobrium 
now  that  neither  electrical  nor  mechanical  eugineers 
are  engaged  iu  constructing  machines  that  will  not 
and  cannot  be  designed  till  that  dovclopment  comes? 
Will  it  be  a  matter  for  regret  then  that  electrical 
and  mechanical  eugineers  are  not  now  so  employed? 
Well,  it  may  be  a  matter  for  regret,  because  we  may 
always  regret  that  development  did  not  happen 
earlier,  but  a  matter  for  denunciation,  never. 
Previous  to  1850,  what  electrical  apparatus  called 
for  the  aid  of  the  mechanical  engineer?  There 
were  telegraph  instruments — work  for  aclockmaker, 
but  nothing  else.  Would  you  have  bad  Stepheusou 
or  Brunei  turn  telegraph  ttistrument  maker?  Be- 
tween lH!iO  and  1^70  bind  telegraphy  was  supple- 
mented by  submarine,  which  requited  picldtig  op 
and  laying  down  gear.  It  ift  news  to  us  that  tins 
gear  was  designed,  constructed,  or  erected  without 
the  aid  of  the  mechanical  eugineer.  Are  there, 
were  there  no  mechanical  engineers  at  Silvertown, 
at  Siemens,  at  Johnson  and  Phillips,  al  the  T.  C. 
and  M.  Works?  The  fact  is  indisputable,  that 
during  the  period  wc  have  referred  to  mechani- 
cal engineers  were  not  wanted  to  construct  purely 
electrical  (alnia>tt  entirely  telegraphic)  apparatus, 
though    they    were    wanted    and    were    etnployed 
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to  construct  the  gear  referred  to.  Kow  we 
come  t(i  the  period  since  1870,  the  period  of  the 
dynamo.  Without  a  single  exception,  so  far  as  we 
are  aware,  the  deaigii  aud  construction  of  these 
machines  has  been  by  others  thau  electricianB.  The 
electrician  pure  and  siniplc|has  failed  igiioniiiiiouHly, 
absolutely,  and  the  mechanical  engineer  has  done 
the  work.  Gramme  was  not  an  electrician,  nor  was 
Biirpn,  nor  Crompton,  nor  Brush,  nor  Kapp,  nor 
ychnckert,  nor  Mather  and  Piatt,  nor  ElwcU-Parker, 
nor  Edison.  The  electrician  might  keep  to  his  own 
field  withont  damage  to  electrical  engineering  con- 
sidered as  a  branch  of  engineering  ;  lie  is  required  to 
find  out  the  electrical  properties  and  conditions  of 
bodies,  and  to  give  this  infotmiatiou  to  the  mcchoui- 
cal  engineer.  The  latter  will  utilise  the  information 
and  construct  his  appliances  accordingly,  thuugh 
through  the  ignorance  of  the  pure  electrician,  or  his 
inability  to  do  aught  but  float  about  in  the  clouds  of 
theories  and  conjectures,  the  mechanical  enginefir 
may  have  to  do  work  and  get  results  that  ahould  be 
at  his  command  without  seeking  them.  The  elec- 
trician, and  eBpecially  the  old-fashioned  scholastic 
electrician,  is  a  man  seeking  he  knows  not  what  by 
means  he  knows  not  how.  Our  contention,  then, 
is  that  mechanical  engineers  were  not  wanted  among 
electrical  apparatus  (e.\cept  so  far  as  regards  cable 
gear)  till  (Jramme  and  Paul  Jablochkoff  opened 
the  gate  and  showed  there  was  a  future  branch  of 
engineering  to  be  called  electrical  engineering,  giving 
a  date,  say  1878.  Since  then  nobody  denies  but 
the  proper  man  is  the  mechanical  engineer,  who 
requires,  for  the  construction  of  a  dynamo,  a  by  no 
means  extensive  knowledge  of  electricity. 

There  is  another  question  rataed  by  Prof.  Perry 
which  peiTntts  of  a  difference  of  opinion.  We  do 
not  believQ  the  Science  and  A^rt  Department  has 
contributed  one  iota  to  the  real  backbone  of  elec- 
trical engineering — it  may  have  added  to  the  long 
list  of  electrical  plumbers.  The  men  who  have 
founded  an  industrj-  are  Gramme,  Brush,  Jabloch- 
koff, Swan,  Lane-Fox,  Crompton,  and  the  younger 
generation — Hopkinaon,  Kapp,  Mordey,  Esson — to 
whom  must  be  added  the  business  managers,  and 
where  does  the  Science  and  Art  Department  como 
in  among  these?  Why,  the  Science  and  Art  De- 
parttoent  is  even  now  a  century  behind  the  time. 
Prof.  Perry  is  hard  enough  upon  the  older  text- 
books, though  there  have  always  been  books  which 
have  been  excoUout  of  their  kind,  but  the  thousand 
and  one  hooks  issued  under  the  syllabus  of  the 
Science  and  Art  Department  ought,  in  the  majority 
of  cases,  to  be  burnt  by  the  common  hangman. 
Further,  although  what  may  be  called  the  mathe- 
matics of  electricity  had  been  developed  by  Green, 
by  Thomson,  by  Maxwell,  and  others,  and  although 
the  work  of  these  men  is  invaluable,  not  two  per 
cent,  of  the  men  who  have  develope<l  the  industry 


of  electrical  engineering  can  nnderstand  what  these 
giant  intellects  have  written.  For  the  production 
of  good  work  a  very  moderate  amount  of  the  results 
of  these  mathomnticnl  inveRtigations  is  required. 
Om*  purpose  is  not  to  disparage  these  mathematical 
investigations,  but  rather  to  suggest  that  the 
pioneers  of  electrical  engineering  deserve  a 
higher  niche  in  the  temple  of  fame  that  is  usually 
accorded  them.  No  doubt  almost  everything  is  in 
Maxwell's  books,  so,  at  least,  the  electricians  tell  us, 
but  we  never  heard  of  a  pereoo  designing  a  machine 
or  doing  vi^ry  nmch  to  perfect  one  though  he  had 
Maxwell  at  his  fingers'  ends. 


OBITUARY  NOTICES. 


81K  DANIEL  GOOCH. 


i 


We  regret  to  announce  tlmt  Sir  Daniui  Gooch,  cliairmaii 
of  the  (Jreut  Western  liailway  Company,  died  at  Clewer 
Park,  Wiiidiior,  on  Monday  uftcriioon,  after  a  protracted 
illtiOBa.  Sir  Uajiiol  wraa  boni  at  Bcdliud^n,  Northumber- 
land, ill  1815,  and  studied  as  an  engineer  at  NewciietJe 
undur  Hubert  Stepliensoii.  After  boinj;  engiigcd  for  eome 
lime  ill  connection  with  tho  ljirg«  iron  works  of 
Smith  Wales,  he  Ijecamu  chief  locomotive  engineer 
to  the  Great  Wealern  Railway,  a  position  which 
be  liold  fur  27  years,  Jind  aftervrurds  became  cbair- 
man  of  that  company-  He  waa  also  a  director  of 
the  Anglo- American  Telegr^h  Company,  Limited  ;  the 
Etuteni  and  Suutb  African  Telegraph  Company,  Limited  ; 
the  Telogmph  Coimtnicliun  uiid  Mttintenuiicie  Company, 
Limited  ;  the  ( Jlobe  Telegra,|ih  and  TriwL  Comjiany, 
Limilod  ;  und  an  e^.-o^-'i'i  director  of  the  Bala  and  Featioiog 
Kailn-ay  Company,  Birkonhe-id  Elailway  Company,  Lliinelly 
Railway  and  Dock  CoTn[>any,  Xewent  Kailwxy  Company, 
Oldbury  lUilway  Company,  Princetown  Rjiilvray  Com- 
puny,  Koes  and  Ledbury  Railway  Commny,  Tiverton  and 
North  Devon  Railway  Company,  and  a  Lru»t«e  of  the 
Submariiio  Cables  Trust. 

Sir  Daniel  wan  one  of  the  original  shareholders  in  the 
"Great  Ba»tern,"  and  wiui  for  some  time  chairman  of  the 
company  that  owned  ibat  iinfortuniito  vesgcl.  He  took  an 
active  ijitrt  in  promoting  Atlintic  telegraphy  when  it  was 
generally  regarded  .le  a  chimora,  and  it  waa  in  rocognition 
of  his  eiTorts  in  conuaction  with  that  enterprise  that  lie  moa 
made  a  baronet  in  lS6i>, 


DE.  JOULE. 

Jamoj)  Preecott  Joule  died  at  Sale,  near  Manehaster,  on 
Friday,  October  II,  after  many  years  of  ill-health.  Very 
few  indeetl  who  read  this  announcement  will  realise  how 
great  a  man  has  pasnod  away  1  nnd  yet  it  is  admitted  by 
those  most  competent  to  judge  that  his  name  mutt  be 
cisued  alonjfsidcof  the  great  oripjial  workera  in  acionce. 
Many  v'bo  have  never  heard  o(  the  name  of  Dr.  Joule  have 
heard  of  the  ".Mechaiiica]  Kqnivalcntof  Hpat,"  a  phrase,  it 
in  to  be  Icurud,  that  U)  the  majority  of  even  intelliKOnt 
[)eu]ile  ban  little  moaning  It  is  mainly  on  the  diacovery 
of  this  "mech:inic«l  equivalent"  that  the  late  Dr.  Jmile'a 
title  U}  fame  reiito.  Joule  was  boniat  Salford,  Jlanchetflert 
on  Chrifttruas  Eve,  1 816,  so  that  he  has  died  at  a  ripe  old 
age.  Hu  was  no  delicate  that  he  could  not  be  sent  to  school, 
and  80  was  privately  edticiited  at  home.  Both  his  father 
and  grandfather  were  brewers,  and  young  Joule  and  his 
brother  also  entered  the  business,  though  James  soon 
became  »o  absorbed  in  ftcientific  investigations  that  he 
practicutly  left  the  brewery  to  others.  Soon  after  entering 
tbo  brewery,  almiit  iho  age  of  15,  ho  and  hia  brother  were 
sent  by  their  father  to  the  great  ehemist  Dalcon,  the  pro- 
pounder  of  the  atomic  theory,  in  order  to  learn  chemistry. 
Une  can  easily  fancy  the  influence  that  contact  with  a  mind 
tike  Dalton's  would  have  on  a  yonth  like.loule.     He  seems 
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to  Itave  been  ati  utice  onnght'  wiifa  tke  eiilhiuiaAm  for 
scieniific  reseai-ch,  nmX  soon,  with  tbo  riiUost  appiirutus, 
bognn  to  make  oxijorimonu  of  hia  own,  lUiiinly 
on  tlie  ctieniicftl  v:oii8Litulioti  of  gaae<i  ami  oti  llic 
rebtionf)  beUv««ii  cbumiual  nctiun  iinr)  elertricity. 
One  of  his  first  jinblifthMl  juipora  wm  on  a  neu- 
eltxitro  -  magnetic  an^iic,  which  he  described  nt  ttic 
ago  nf  19.  The  amount  ariH  variety  of  his  woi'li  nince 
then  mop  bo  inCcri'eil  ftx>ni  tho  fact  that  in  the  lliiyni 
Sociotj-  Lijtt  there  arc  the  titica  of  97  piijicrs,  bcaiiics  over 
20  otbtn*  important  |)a)inn<  on  rcncarclifw  undertaken  by  bint 
in  conjunction  with  Sir  Witliitm  'nioinKon,  Sir  l^yoii  1'lay- 
fiLtr,  uiul  Dr,  Scorwby.  In  coniliirtiriu  hin  mnny  oxperi- 
niciitfi  in  clitctro  magnetism  lie  bi'l  mot-  with  "  the  d ill! 
cuUy,  if  not  ini|io«aihility.  of  nndontUiidin^  cxjiorimeiitu, 
iind  cDtaparinx  ihoni  with  ono  nnothor,  which  nriKes  in 
Konerul  fiom  incomplutv  JoscriptiuoB  of  ammratiis,  And 
from  the  lubitrtiry  ;ind  vajjitc  nundiors  which  are  iiscrl  to 

ohar.irteriM!    pfeetni.-  tnrranta I  have    thisro- 

fore  dclcnniiicd  for  my  own  ]Eii-t  to  alvirtdon  my  old  •{iiao- 
tity  ininil>ci-s,  mid  to  cx|)rcss  my  results  on  ihv  l«sis 
of  a  unit  H'hich  stuilt  l>e  nt  onco  scientific  and  con- 
venient.'' He  not  himaulf  to  dciHM  an  ac«iiratA 
method  uf  iiit»Kuring  a  unit  -  ijiintility  of  ulectrinty, 
which  he  took  to  he  tho  ijiuntity  i-eipiired  lo  dei-oio- 
iMtBfl  nine  frrains  of  water,  lie  went  <iit  Ui  deviae  niutiy 
)m|)ro volutin t9  in  KolvanoiTietei-v  iind  to  curry  out  a  vast 
variety  uf  ingenious  cxporimeiit«  in  the  various  aspcctat  of 
electricity,  and  was  thus  lod  in  ISII  and  \tH\>  to  lay  tho 
foundation  of  a  nowdeiiartmont  of  iihy.tical  nciotico,  th«nno- 
dynannc-s  tu  which  so  much  ^uil  work  htie  been  done 
since.  Mi^antirue  ho  lud  boeti  giiociilaUn^  on  thfl  cunvcr 
aioii  of  chomind  eiioi-gy  into  htsit,  uiuI  in  1*110,  fJi4l,  an<i 
l^-tS  he  ^ve  accoiiiitA  of  a  tmniber  nf  ex|le^nlCllt^  :iU 
leading  up  the  great  discovery  uf  the  nnii'hatiii.'3l  ui|iitvalenl 
of  hosit.  Thie  discovery  in  its  carticMt  furm  wim  fiivt 
announced  nt  the  Cork  mooting  of  the  Oritiah  Aaeo- 
cialion  in  1H*."J,  in  a  |U|>&r  on  "The  Calorifit.'  KtTcclA 
of  Munnoto  Klcotrieity,  lunl  on  the  Mcuhaoiunl  Valno 
of  Heat. "  In  it,  amon^  other  tliinga,  ho  said :  "  I 
have  lat«ly  foun<)  BX{>crim  en  tally  Ibn,!  hc&t  is  oratved 
liy  the  |)HiKage  of  w.^ter  through  piairnw  tultea.  .  ,  .  f 
DntAincd  ld<^.  of  toal.  [>cr  pound  of  wat«i'  from  a 
mechanical  f-jrvv  c-)ialilc  of  raisin;:;  nltoitt  7T01b.  to  the 
height  of  1ft.  .  .  .  1  ahall  Uisc  no  time  in  repcntin;; 
and  extending  thf>iie  experiments,  Iniin^  iiatisfietl  that  the 
grniid  aj^ents  of  nuMuc  are,  by  the  (.'rctitor's  tiat,  indft-^^Imc- 
^^tJblc,  and  that,  wlintcvor  mechanical  forec  is  cx|wndcd,  an 
^■exact  etpuTatertt  of  heat  is  altvaya  nht^iinotl."  The  iin- 
^'portAiice  of  the  aniiniiricemcnt  it  i»  imposaiblc  to  overrate. 
[  Of  eoui^a  utheru,  at  homo  aix*.  nliroad,  had  licO'i  working 
^H  in  the  snnic  dii'cction,  just  ju  h:id  been  the  caac  Iwfurc 
^■Darwin  :innouiiL-«d  his  great  discovery.  But,  though  at  lii-at 
^^U  wafl  Blou'ly  and  somewhat  ynulgiiii^ly'rctogiiitfc*!  I>y  htn 
fellow  still  Ion  tfl,. Ionic's  dincovety  made  it«  w.u-  isuruly  anil  is 
now  rcrogiiirseij  -w  iniiiof  ttiu  rnliii"  l-oihUiiLs  of  ecionco.  llf 
cjurso,  ho  i-ooti(nio<)  to  work  nl  and  to  {tcrfoct  his  uiechanivid 
tii]uivali3nt,  ami  in  a  |Ki]ier  to  tho  Uoyal  Huciety  in  1>S78  he 
gave   the  I'csnlU   nf  a  fi'e«h  dderminatiuri,   according  to 

F which  the  rpiuntity   of  work  required   Ut   lie  oxpendud  in 
order  tu  raiac  tho  Umpemturo  of  lib.  of  water,  weighed  in 
Vacuum,  frnin  GOdog.  to  fildoK'  Fahrenheit,  is  772-5.'i  fofll^ 
Hmnil^  of  work,  at  the  Kca  level,  and  in  the  latitude  of 
Jreonwich.     Joule's  groat, cxponnient  haa  been  r«p04tv() 
by  many  bands  and   tn  many   fnrnis,  and  on  great  seniles, 
hut  nuthtiig  luia  shaken  the  tnith  of  the  discovery.   As  will 
be  aueii  in  Sir  William  (irovc's  gi-eat  troatise  on  the  "t'or- 
felatiini  of  llic!  I'hy.tical  Forces,"  this  thoroughly  gromtdud 
ba>ry   of  the   nirchanica!  equivalent  of  heat  ifi  an  ini- 
portniit  link  in  zlw  (-hiiin  of  proof  that  all  fornix  of  energy 
twUy  matufustalions  o£  one  fotco.     Uut  tho  scientific 
"  _  I  irf  JoiUe'a  ^oab  dieoovory  are  of  iJie  widest  uud 
irotonnitoM'  character:   und   he  is  entitled    to    lie    placed 
ong  the  greateat  of  original   woi-kera  in  pure  scibnce. 
lint  UK-   ]ii-acti<Mil    iv-tiilln  which    h^vc  accniod    fmni    hi:^ 
tlieory  hare  'men   if  the  most  iisuful  and   iMinoficunt  kind, 
Tfauy  have  unahlod  our  cnginoers  to  inipruve  iboir  roachi- 
nvrv  itloag  linca    of    pivciniort   nut    othorwieo   atUiiiiable ; 
whdu    ihu    liiiiouiii    DUTcil    in    the    applic4Uoii    of    boat 
list  have  amounted    to  millionE.       -lunle  cunlinueit    his 


sdoiitiltc  irivGsligAtions  till  very  noatr  the  end,  and, 
varied  and  important  as  tboy  were,  they  onuot  be  en- 
tered into  here,  lie  livod  tho  most  retired  life,  partly 
from  weak  health  and  partly  from  hin  native  modesty  :  and 
no  it  happens  that  one  uf  thu  greatest  of  IXirwin's  cuiiLeoi- 

tioniriiM  was  hiuvlty  known  to  tho  outside  world,  (la  was 
loiroui'eit,  among  thnno  whfHc  opiniooA  alone  be  valued,  at 
home  nni]  abroad,  liold  me<lal!«  and  other  marks  of 
Ajipreiciation  were  Hhowereil  tij>nii  bitn,  including  those  of 
the  IJoyul  Society  and  Society  of  Arts.  In  1878  her 
Majesty,  thimigh  Lonl  Ikacriiinfiold,  conferred  upon  him  a 
peniiinn  of  £200  a  yoar  :  and  few  jienHinns  were  ever 
Itrlter  deserved.  I>r.  -loiile  married,  in  1347,  Miaa  Amelia 
(JrimcB,  nf  Liverpool,  who  dicl  iti  IS.Ifl,  leaving  a  son  and 
daughter,  who  snrvivn, — Tivi''. 
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NEW  YORK  NOTES. 

(PROM  OUll  si'W  lAI-  txiHRKJiRi.SriKST.J 

7*Aiur  "  Dtmlly  IftW  "  jf^iH. 

iVr.  SruKu  (/ui-J  ;  U'%  //i'ih»iiA«  L'uiii, 

TAe  iVavur  Krfiiri  Ailrw'  frviH  ""  "  HhdritMl  Aiji^," 

Otpl-in  floijafcyiM  Stl'/tyi'fil  lnjm!nlum. 

I>r,  Utttu  fieti  I'Jt  Trarlii'n  hff  Slitni^  HiiUrrir; 

Oriviial  iHSiuntuf*  flulrs  J\<t  KInhi.'t.iifitr  fl'im, 

Nkw  YfiRK,  t>^y,n-  fi,  ISm. 

The  "  deadly  mrea"  have  onco  nioro  h:id  their  little  inn- 
ings this  week.  Two  days  ago  a  large  van  loade*!  with 
a  now  electric  tnmciir,  bound  for  Biimklyn,  [liissed  through 
i.he  Howoiy.  Tht'  Uip  ot  tha  car  wuii'hi.  »ome  electric  ligol 
wii«s  sitB|tended  fr>im  t)ia  structure  of  tho  elorated  railway 
<tnd  drag^ixl  them  from  their  fa.><totiingM.  The  wiroa  fell 
into  the  street,  and  a  large  croivd  of  |)A.^ers  by  gathcrctl 
to  enjoy  the  B|Kii't  of  watching  the  diivoi'S  of  tho  various 
vuliicloi  ti-ying  to  avoid  the  fulloH  wires.  One  wire  got 
fuui  of  a  tntmcar,  and  the  comttictur,  nn  griiaping  the  wiro 
Lu  fi'co  it,  rocoivotl  a  shock  ivliich  knoi-keii  him  down.  One 
of  the  horaos  of  the  noxt  tram  stopjwd  on  a  wire,  and  wa« 
thi'owii  to  tho  ground  by  the  ahoi^k.  Scvoi^l  other  aimiUir 
incidents  iKJcurred  before  the  cmplin/-i*  nf  the  electric  light 
comiKinicK  arrived  and  <\\\-  away  tho  looMt  wiresj, 

Mr.  Harold  1'.  Brown  has  lately  liccn  kooping  nrctty 
•  piict.  No  fuithcr  developments  have  been  recttriloil  with 
rojiarl  t-a  tho  famoiiA  Inttisiv*  in  spite  of  the  l,000dnls. 
rcwaiil  ofTcicd  for  the  discovery  of  th«  "thief  and  the 
rotiiniof  the  documents.  Mr.  llrowiis  friend  ami  coadjutor, 
.Mr.  U.  T.  Ileinrichs:,  Jinwcver,  haa  been  keeping  the  ball 
rolling.  A  »hort  time  ago  an  cvoiung  jvapcr  printed  an 
niticlu  by  this  "  well  know u  clcctncul  cx|raii"  on  the  iiilb- 
jcct  of  one  of  the  rocoiit  deaths  by  electricity  ;  the  article 
was  illustrated  by  diiigramx  and  undertook  to  demonstrate 
exactly  howmuch"eK'ctriviilonorgj'"(oxpre89od  involtt}wa« 
cxnondoil  upon  the  b'Mly  and  nerves  of  the  man  who  was 
killed,  and  how  mm-h  in  the  eotiUii-'ts  lietweuu  kin  banda 
mil  tho  H-iren.  Qnito  ro<.cnlly  Mr.  Iloini-igbs  baa 
.-uldriM.te(l  a  lengthy  couiinunit:ation  lf>  tho  Mayor 
of  New  York,  lecturing  that  ollicial  about  "the 
deadh'  nutnro  of  thu  high  voltage  of  electric  currents 
tued  in  this  city."  He  al&o  declared  "  a  groat  number  of 
profesaional  electricians  and  scientists  nave  rashly  or 
imprudently  misrepreaeutoil  the  tnuses  and  circumstances 
of  tho  acci»loiit«  by  high-voltogo  cuiTcnts,  and  ]>roteiidod  to 
bo  unable  to  tell  approximately  the  volt&gc  of  the  current 
nr  the  electrical  energy  which  has  or  will  cause  death  to 
human  tieings."  .Mr.  tlcinrichit  .■ihoulil  bo  aatislied  with  his 
own  ability  to  compute  exactly  to  a  fraction  uf  a  volt  the 
•'  electrical  energy  cxiHjnde«l  tijion  tho  body  and  ncives  "  of 
a  ntan  whti  gnu^ied  thi*  wire^  of  a  circuit  cairying  acuiTent 
at  2,000  volts  pressure,  awS  not  oxjpoct  too  much  from 
others:  one  such  "  olcctrictil  expert  is  (juite  enough  in 
these  sensational  times.  Itesidve  Mr.  Ueinrichs  is  himself 
the  inventor  of  an  arc  system  which,  so  far,  has  not  given 
mnch  lighU  tlieiufore  bis  diatribe  against  what  ho  styles 
*'thL' avarice  of  the  giuit  high>irolt«ge  combination  "  can 
BcarcuEy  be  looked  upon  as  altvgcthor  Uisiuts rested. 

At  u  lucent  meeting  of  tho  National  Association  of  Fire 
Engineers,  Oapuin  Brophy,  the  ina]<«ctor  nf  the  New  Eng- 
land  Instinuioe  lilxcbange,  read  a  paper,  untittod,  "  Uutv 
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Oui  Electric  WircA  be  Hun  into  Ituildinga  ao  as  to  Knsura 
Skfoty  from  Firttt?  Aim  Lhu  BreL  InitulutJon  (or  the 
Same."  The  paper  is  very  !»"«.  ami  U  chiefly  dovotwl  to 
a  lucid  dCMiiption,  lechnicml  t«rtDs  licin^  aludioiisly 
avoided,  of  the  iliflertNil  cIwhux  of  olvctric  liglit  circtiiu.  aiiil 
to  )K>iiiliriH  out  utiditr  vhnt  cotitlitJons  ihuy  arc  ilaiigftroiu 
to  hvjlth  and  propttrty.  Referring  to  the  hi^h-tunsion 
aiternitting  system,  CapUiri  Bropby  skys  :  "In  view  of  the 
somewliiit  incrcMCHl  danger  iittending  this  ftystcm  of  lightr 
ing,  [  wotdd  advise,  lirsl  that  tbew  cirviiiu  Im  so  constructed 
thnt  tlicy  can  be  readily  distinguiahetl  from  the  low-loatioB 
direct  system  of  irtcindeocent  lighting,  ami  the  sarioB  or 
arc  lij;httng  Kyift«ni.  I  wonlil  also  have  tbcin  nnder  the 
immediuto  control  of  tbu  lii'e  dupiirLaieiit  by  iitennB  of  cut- 
off ewiu-h«s  jiluucd  at  iiitvi  vals  nlong  the  entire  line,  «o  ibut 
the  irii'ex  could  l>e  iliitcoiinected  from  the  dynamo  at  aii^' 
point  where  tlicy  luigbt  interfere  with  the  work  of 
the  dopartdiont  durins;  the  iwortcw  of  a  fire.  l"heii 
they  could  bo  handled  or  cnt  without  dniiger."  Only  a 
itDal)  (tortion  of  the  pf>|M>r  toncbea  iifmn  the  qiicstioii  of 
iiunilation,  and  all  the  fircioaiUionx  rccommondwl  arc  already 
well  known  and  goiiorAlly  adopttid.  The  following  MntoiMMi 
is  worth  quoting  :  "  A  Hafo  rule  to  apply  to  all  wires  con- 
cealwl  between  ttnofR  ami  ceilinpi,  sn<I  behind  partitions,  ia 
to  luc  the  name  care  as  would  bo  neccstary  were  they  wA 
covL-rod  wti.li  any  insttlBtion  at  all."  A  very  stfc  rule  indeed, 
but  I  woiiiier  how  many  coiitr-ictor*  ohsurve  it. 

IJr.  Louis  Bell  is  the  anlhor  of  an  etcellciit  aittolc  on 
"  The  i^reediiJ,  Stitte  ui  Tmction  by  Stumge  IfatteriuA."  Dr. 
Bell  says  tlmi  the  rei»orts  recently  published  on  this  subject 
lack  impurtiuice  from  the  omission  of  all  details  that  could 
poaaibly  j^ive  a  basis  for  an  oitimats  of  tho  value  of 
the  syi«teiii,  and  that  wo  are  so  far  ignorant  as  to 
the  lirsl  eost  and  probable  yearly  dopteeiutiun  of  the 
batteries,  the  etUciency  of  the  system,  and  the  co»l 
of  oitonvtion  cooiparcl  with  faors&t,  cable,  and  other 
electrical  systems.  The  difficulty  of  estimaliTi^theetncieiicy 
of  the  hatleric«  on  account  of  its  variation  with  the  rate  of 
discharj^e  is  the  first  point  touched  cm,  and  Cr.  Bell  says 
that  eipcrimcnta  on  thi:*  sidiject  are  greatly  needed.  I)r, 
Kcll  Cj.tiiii:Ll(u  Che  efliicioncy  of  the  >«IoiitKO  batter)'  syetom 
in  the  fallowing  manner,  lie  phwcs  the  efficiency  from 
steam  to  electricity  at  the  cbarjjing;  stitinn  at  7^  per  cenL, 
that  of  thenioto)vatl~he»ame  figure,  and  that  of  theucuiinin- 
latoni  at  70  per  pchL,  thus  arriving  at  an  cfliciency  of  the 
whole  system  of  40  jicrceot.  Hccomiwrea  this  (it^urc  with 
that  given  for  the  direct  supply  systems  by  Mr,  Q.  VV.  Mjim- 
field,  who  placed  it  at  a  little  under  ■'>0  per  cent  for  onliiiary 
cases.  "Iftuiac'mpariauntecms  unfair tothe  storage battory, ' 
eontinuus  Dr.  Boll,  "  I  can  only  reply  thnt  I  am  a  believer  in 
thi<  ultimate  success  of  the  accumulator,  and  would  hail 
with  joy  any  authentic  tests  disproving  the  abo>*o 
estinwto. '  Following  thi>t.  Dr.  Bell  point*  out  that  in  the 
storage  system  much  power  is  wasloal  un  account  of  the 
dead  weight  of  tho  liittery  it«clf.  The  fully  oipiipjictl 
■Julicn  cm-  woiftliB  H.OOOJI*.,  of  which  3,80U  is  l»«tt«iy. 
The  same  sijte  of  8{>nLgi)e  e*r  weighx  only  G.4001li.,  of 
»bieh  atiout  '2,iO0  is  motor  a]>Liaratus.  Dr.  Boll  Inoiits  of 
the  life  of  the  batteries  And  tae  expense  of  roaintenaiice, 
and  on  both  these  pot  i  its  eaya  much  that  is 
disoourafing  to  frienda  oi  ihe  accuniiiUttor.  Summing 
a|i,  be  says:  "All  that  c;ui  fairly  bo  said  is  that  it 
yot  remuiiifi  to  bo  proved  that  the  etaraga  system  can  1hi 
ojHiratitd  a«  cheaply  as  bonw-  So  long  u  we  have  to  rely 
on  the  heavy  ami  rather  perishable  loan  accumulator,  prouf 
will  b«  hutil  to  mAintflin.  The  atoragu  system  had  certain 
groat  mtrit«  which  osiwcially  commend  it  for  city  work.  It 
requires  oidy  a  track  ;  oach  car  is  an  iiuleiteiidcnt  unit,  and 
no  aceident  ran  cripple  tho  system.  The  service  Oiin  be 
made  thoroughly  reliahlv.  It^  ecmnoniy  is  at  prosoDt 
doubtful  :  il  cuMs  distinctly  uioic  than  tntctiun  by  direct 
sap[>ly,  and  probably  more  than  irucLion  by  horses,  unless 
under  specially  favourable  ciroumfltances. 

The  chief  aiu'veyor  of  the  Pacilic  Insurance  Union,  in 
refily  to  a  rocoiit  oiKpiiry  for  iuformation  coiiceriiiiig 
IneaiidMcont  lighting  and  it«  relaticMi  to  fire  risks  on  the 
Piuilic  (kwst,  stated  that  although  the  I'lualic  litsumice 
Union  hud  nut  adopted  any  ruluii  in  reference  to  lighting 
by  elci'tricity,  «till,  tho  following  j^onoral  reipiirerafloU 
should  bo  insisted  upon:  "The  conductinj:  capacity  of  all 


circuits  for  eluotrie  lighting  must  bo  sufltoient  to  prevent 
undue  heating  of  the  wiren;  in  no  caM  should  the  tampera- 
turo  of  ifau  conductor  exceed  ISdeg.  Pahr.  All  wires 
must  be  covers'l  with  soma  material  of  high  insutattng 
power.  All  ioiats  must  be  so  made  that  a  perfectly  secure 
(connection  will  be  ensured,  and  they  Tinmt  not  l>e  soldered, 
but  must  bo  covered  with  some  insulating  substance.  All 
joints  must  not  bo  soldered,  but  conductors  should  be  eon- 
Htnicterl  with  as  few  joints  aa  possible. "  What  would  tho 
I.R.K.  vommitloc  aay  to  these  "  genera)  requiitrmeiit^  '  1 


INTERIM  REPORT  OF  THE  COMMITTEE  ON 
"CERTAIN  MOLECULAR  PHENOMENA  ASSO- 
CIATED WITH  THE  HAGMETISATiON  OF 
IRON."* 


At  the  meeting  of  the  Britiab  Asaociation  at  Bi-adford, 
in  ltl73,a]>aiier  wasroul  by  the  secretary  of  thiscommiUea, 
and  subsoiiieiitly  publitthud  in  the  Philtwipkintl  Ma^nin* 
fur  Docemoor,  L873,  "Or:  certain  rcmarkjiMe  molvcular 
changes  occurring  in  iron  wire  ut  a  low  rwl  bttit."  In  this 
|iap«r  tho  pheuomenou  kitown  lu  the  tc'V(/'«<-«'*'  of  ii-on 
wiw  firnt  published,  it  having  been  discovered  by  the  author 
Ciirly  in  September,  IbT.'t.  At  the  suggentioii  of  the  hito 
I'rof.  Balfour  Stewait>  a  small  cnmmitteo  wm  .-ip|H)inle<],of 
which  Prof.  Barrett  was  appointi'd  socrotitry,  l«  invcsti^.ite 
anil  report  on  ruc-alcaconcc  and  othoi'  motacuLir  phenomenal 
attundin-;  nui;;notisnt'on.  This  ommittce  had  some  uiuut- 
ings,  and  u  gtjoil  deal  of  iinpiibli>ihed  evpcrimenlal  work 
was  done  by  tho  secretary,  but  ii')  (piito  satisfitctory 
explanation  of  the  main  imtnt.  ihc  i>heuomcnon  of  recales- 
cenco,  wan  arrivwl  at.  It  w:ia  evidently  not  a  surfiico 
pbenumenuu,  not  a  mere  efi'cct  of  conductivity  us  bad 
been  sugf^eated,  but  arwc  from  sumo  molecular  change 
in  the  material  ttHuII.  The  liimciitod  death  of  the  two 
pnncipat  members  of  the  conmiillee,  I'rofs.  Ulerk  Maxwell 
Rl«l  Balfour  Stewart,  left  the  matter  in  abeyance,  and  the 
committ«o  lapsed  before  a  reiHtrt  vt,ut  pi-esuntol  f£ucenlly, 
however,  the  committee  \\n»  Iwuri  rtMpp'inued,  and  now 
rimMrxt*  of  Prof.  Fil;^gendd  m  chairman,  Messi'B.  Troutofi 
and  Newall,  and  I*n>f.  Biirrell  ^a  secretary.  Owing  to 
Yurions  causc.4,  it  is  not  propose<l  on  the  present  occasion 
to  ilo  more  than  |>res«nt  a  form»I  iiiieiim  report,  reearviiig 
to  next  yc:)r  the  full  re|H>rt  of  the  committee. 

So  much  work  has  of  late  been  done  ou  tlie  general 
subject  of  tho  molecular  phenomnnii  attending  maguetisa- 
tton,  that  it  would  now  bo  beyond  the  scope  of  the  com- 
mittee adwpiiitoly  to  rv|>url  »ii  tho  whole  matter.  We 
prujioae,  therofuru,  in  the  first  instumre,  to  confine  our 
ropnit  to  th(»e  pheuomeria  accompanying  the  so-callod 
critical  temiwraluru  of  iron  -that  point  in,  or  near,  which 
the  inagnutic  stite  is  lust  iti  beating:  and  regained  on  cool- 
tug,  lleru,  at  II  (lull  ru<)  beat  a  serie.'i  of  profound  u»d 
remurkahle  changes  occur  in  iron  and  ntocl,  to  which  atten- 
tion waa  atlleil  in  the  jKiper  refer  rotl  to  ubova.  The 
principal  {K>int»  itt  that  {lapcr  weru  as  foUows  : 

'*  1.  Mr.  Goro,  in  l«6y  had  discovei-eil  that  a  momentJtry 
^y«iiy"'t(>i<  of  iron  occuricd  in  covlintj  after  heating;  a  wiio 
of  that  metal  to  a  white  heat  In  ld73  the  author  found 
il  similar  but  reverse  action  look  place  in  luiuHnff  tho  wini. 
'2,  This  anomaloiu  deportment  w^t  found,  l>oth  in  bcutiiig 
und  coulinff  approximately,  to  coincide  with,  on  the  one 
hanil,  Che  hx-a,  and  on  the  other  with  tbe  mamptuin  ut 
Che  magriRtio  itt^ite  of  iron  or  steel.  3.  At  the  critical 
temperature  the  wire,  havina;  iwoled  down  to  a  iluil 
ral  heal,  suddenly  finished  into  a  bright  glow; 
likewise  during  the  htnliii^  of  the  wire  tbo  tempciuttm 
reokiiii*  at*tionar>-  fur  a  short  time  when  the  critical 
tompuratuie  is  reached  ;  u  Hsu  in  the  siiecific  heat  of 
irou  and  steel  thei«foru  occurs  at  the  critiad  t«mp<.'Tatnr«. 
4.  A  curious  crepitating  soimd  occurs  at  the  crilKal  tern- 
[Nintture,  similar  to  that  hoard  in  the  mavnetuuition  of 
iron,  or  in  the  prtxluction  of  the  scalea  of  oxide  on  the  wire, 
o.  Prof.  Tail's  remarkalile  thermo-electric  change  in  iron 
occurs  at  this  suue  temiKiiulAiiu     6.  Hard   irou  wire  and 

*  Kn*l  hjr  iter.  Banvtt  at  tfao  tiirHiug  uf  tin  Brili^li  Assuoistiou 
a  I  Ti«insitl«. 


Fsteol  wire  exhibit  recalescence,  but  certain  apecimeiis  of  good 
Soft  iion  failed  to  show  it,  and  even  ii)  the  wire  tlwt  cxhil)it 
it  the  phenomenon  grows  less  m«rki3(l  after  repeated  heating 
nnd  cooling." 

To  these  olMervntions  may  be  abided  that  a  recent  itives- 
ti;;iition  by  the  Hecrat&ry  ol  tbeeomiuitteeon  tlieprupeniei* 
of  1-1  per  cent.  nia.ngAiiese  steel  wtre  (Prucrj^lhig^i,  ICuyu) 
Duhliti  Society,  December,  1886)  shows  that  this  body, 
which  is  almost  a  non-magnetic    metal,  does  iiol  exhibit  tho 

lanomaloiiH  depoitnjent  onserveil  in  ordinary  8teel  wire. 
I'his  fact  is  of  coniiidcnbblu  interottt,  lu  Unking  thoforep^oin^ 
phononiona  more  closely  with  thct  maj^notic  etato  of  iron 

rBtld  stool. 

Katimatiiigthe  tcm|)er.itiire  of  the  cnticiil  point  npiiroxi- 
'  tifttoly  from  the  expansion  of  pUtimtm  brought  to  the 
same  (legroo  of  rodiiese,  it  was  fouiid,  aame  years  ago,  to  bo 
not  ahnve  .SOOden-  C  The  rei^jnt  admirable  investigation 
of  this  point  by  \h:  J,  !]opkin«on  hu8  shown  it  U>  be 
fiROdug.  C,  risiiiji  to  ri2itciT.  ('.  during  rcculeaironco.  Dr. 
Ilopkinsnn  bu  aUn  shown  tnat  tha  tnmiieratnr?  at  which 
steel  eoiutea  to  be  maj^etiu  i»  ftOOdr'g.  C.,  ho  that  he  hrui 
do6riitcly  cstabliuhod  the  imiwrtEint  fact  «jf  the  identity  uf 
(the  two  temperatures. 

When  wc  remember  that  the  mechanical,  electrica.!,  and 
thermal  properties  of  iron  and  steel  are  of  the  utmost 


oxiets,  which  is  intimately  coiinecUid  with  the  hardening  or 
annealing  of  etoel.  They  aUo  draw  attention  to  the 
iiunieroii»  phenomena  observed  to  occur  at  this  temperature. 
Numerous  other  ox]M)rinieni.eis  have  worked  at  recaletKeooe, 
noubly  Mr.  TornHnsoii,  of  King's  College,  and  Mr  Nawall, 
at  Cjimbridgo,  but  the  bibliogniphy  and  diaciuaion  of  tbe 
whole  subject  M'ill  be  reaervetl  to  the  rcjiorb  next  year. 


BIRMINGHAM   EXHIBITION. 


We  illuslrato  heivwitli  a  com[iact  arrangement  of  engine 
and  dynamo  exhibited  by  Meixrn.  IjiUiranco,  PariH,  and 
Scott,  Limitod,  of  Norwich. 

This  aiaall  pkrit  hae  attracted  cousidcmbic  attention  from 
visitors,  as  it  i«  shown  running  full  Hjiccd  without  steam 
ronnections.  This  cuiisod  one  k'i^titor  to  i-emark  that  ho 
was  "  not  awui'o  that  oloctricity  could  be  made  to  act 
directly  on  a  piston."  The  engine  ba»  a  etvol  crBtikfthuft 
with  baliuiccil  cr.mk,  ami  the  bearing  surfaces  are  made 
amply  largo  for  the  maximttm  pressure  which  they  have  to 
bear,  whilst  the  lubricating  anraiigemuntB  are  ilitsij^ned  for 
coiilinuous  niniiinj;.  The  j»overnor  is  ut  the  Pickering 
ty|ie,  with  faeilities  for  adjiiRting  the  speed  to  which  it  is 
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practical  imiKprtancc,  and  that  all  these  properties  appear 
to  undergo  a  remarkable  change  at  the  critical  tempera.- 
turo,  the  need  of  a  .searching  in Vf.i ligation  on  the  question 
IB  obvious.  Moreover,  the  interest  is  no  less,  from  a 
theoretical  point  of  view,  in  connection  with  theories  as  to 
the  molecular  structure  of  raagnetiKed  iron  and  Hteel. 

Kocalescence  beitig  feeble  in  soft  iron,  but  marked  in 
hard  iron  and  in  steel.  It  was  conjectured  that  the  pheno- 
menon might  l)e  due  loan  action  deuertdingon  the  pre:<eiice 
of  carbon  in  iron,  croating  an  etTect  analogous  to  that 
observed  when  w»ter  or  supor«ituratcd  AoiutionH  are  cooled 
buluw  the  iu>litlifying  point;  a  alight  diHurbanco  of  the 
liuuid  thareuijon  [jrodncing  a  sort  of  explosive  afition, 
salidilicatiori  occurring  with  a  sudden  rise  of  tomjwraturo. 
Prof.  l£oborta  Anstcn  hM  diawn  attention  to  the  fact  that 
lately  M.  Osnntnd,  in  France,  has  made  racalesconce  the 
starting  |>oint  of  a  now  cn»iuiry,  tracing  the  effect*  of  Carbon, 
Mn,Cr,S,  P.nml  Si.ontfaepointiiHt  which recalcsnonco  occurs 
or  is  domtroycd  by  the  alloy.  That  whilst  pure  iron  does 
undergo  a  molBcular  chaKge  at  a  red  heat,  carbon  retains 
it«  {>08ition  as  an  important  factor  in  dvtermining  the  point 
of  recaleeoeDce  in  har<l  iron  and  etocl.  MosHn>.  Barus  and 
Strouhal  have  recently  published  in  America  a  Beries  of 
imjiortant  pB|)erB  on  the  t6m|>enng  of  steel,  and  shown  that 
a  crttic^d  tcmpui-aturc  of  between  /rOOdog.  and  l.OOOdeR.  C. 


sot  without  stopping  the  engine.  The  normal  spc«'l  of  tha 
engine  is  slightly  under  100  revolutions  per  minute;  but  it 
runs  remarkably  well  at  the  Utter,  and  even  at  higher 
s]>oeds.  The  dimensions  of  the  cylinder  uro  4iin.  borOt 
and  4|iri.  strukv. 

The  dynamo  is  comiviund-wound  and  runs  at  1,400  reviV 
lutions  per  minute.  Its  normal  output  is  35  amperes  at 
.10  volts,  or  li  kilowatts,  it  is  driven  by  means  oi  a  very 
thin  and  lluxihli)  bolt,  4.Un.  wide,  the  dynamo  pulley  being 
'lin.  in  diameter,  with  deep  Hanges.  It  is  found  that  ibis 
arrangement  works  well  in  sptte  of  the  short  distJince  be- 
tween the  engine-shaft  tmd  dynamo-spindle,  whilst  a  sliding 
hedtilate  for  the  dynamo  enables  the  belt  to  be  tighteiMd 
whilst  running. 

The  same  firm  shows  a  number  of  motors  driving  tba 
various  machinery  exhibit*  in  all  [larts  of  the  exhibition. 
These  motors  are  shunt-wound  and  have  also  a  special 
series  winding  of  comiwirativcly  fine  wire  for  temporary 
use  in  starting.  This  series  winding  serves  the  double  pur> 
pose  of  strengthening  the  magnetic  held  and  intro<lucing 
retistiinct;  iiitu  the  armature  circuit  until  the  starting  is 
cflcctod.  When  th<j  armature  ia  revolving  at  nearly  full 
speed,  a.  smiill  detent  is  drawn  .'uida  by  hand.  This  allows 
a  starting  iwitoh,  mounted  on  the  polc-pioeea  and  attraettd 
by  the  field  magnets,  to  short^ircuit  the  series  winding  by 
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ntoaiM  of  A  iDflrcmy  contact.  The  motor  in  thdn  Mlf-rogu- 
UtiiiK,  ninning  at  [iractioaUy  constant  sp«od  with  iny  toail 
within  iu  i<ft|»icity. 

When  tho  current  ia  switched  ofT,  th«  starting  switch, 
being  no  longer  attracted  hv  the  fie! il-iu:^  nuts,  is  raisod  by 
a  hGlical  Bpring,  and  locked  hy  the  dett'rit  ready  for  start- 
iog  a^iri.  Thus,  the  difficulty  iu  stiurtiiig  a  ehunt  motor 
on  a  constant  K.M.F.  circuit  is  coniplot«ly  overcome  with- 
out  iin  external  resistance  frame  with  reducing  switch,  uiid 
the  danger  of  switching  on  current  to  the  motor  without 
the  starting  reBistancs  in  tho  lumature  circuit  ia  obviated 
by  the  autonmiic  rising  of  the  starting  switch  wlien  the 
current  \r  interrupted. 

One  of  thuHu  motors  is  shown  coupled  direct  to  tho 
spindle  of  un  18in.  circular  saw,  uml  ciirriiMl  on  it  bracket 
fitt«d  to  the  aaw  bench.  This  makes  a  coni|)act  and  port- 
able tool  likely  to  be  much  used  where  current  can  bo 
obtained  to  drive  it. 

Amon<^t  this  tiim's  other  exh:bit8  ire  may  mention  a 
centrifugal  fan,  driven  by  a  ^mall  motor  on  tno  same  bed- 
plate, the  combination  corii^titutin^  a  conveniont  bellows  for 
a  forge  fir».  We  also  notice  over  the  doorway  of  one  of 
tho  refreshment-rooms  one  of  thsJr  small  motors  carrying 
a  ventilating  fan,  and  in  the  machinery  hall  a  larger  motor 
driving  a  large  Blachman  air-propeller.  Also  in  the 
machioery  hall  a  nine  kilowatt  dynamo  driven  by  one  of 
Messrs.  Crossley's  new  typo  9  h.p.  pas-ongincs  with  tiibc- 
ignition,  and  a  12  kilowatt  cnm|iound- wound  dynamo 
driven  by  one  of  Messrs,  Robey'«  new  10  h.p.  compound 
bigh-speo'l  steam  engines.  Those  dynamox  appeur  to  be 
very  comjiact,  conaiaering  their  output  and  speed,  the  13 
kilowatt  running  at  only  T2ft  revolutions  per  mlnutu.  Wo 
hop«  ."ihortly  to  lioMcrilw  Ibis  firm's  electricity  meter,  which 
is  said  tg  record  accurately  through  a  very  wide  range. 


THE  MANUFACTURE  OF  THE  ALLOYS  OF  ALUMI- 
NIUM IN  THE  ELECTRIC  FURNACE.* 

BY  .TdltN  H.  J.  DAiiOER,  K.I.C,  F.CS. 

Although  a.luminium  is  one  of  the  most  widely  dis- 
tribntwl  af  the  element*,  entering  into  the  compositinn  of 
nearly  two  hundred  minerals,  ite  oxide,  alumioa,  was  rc- 
gardnl  as  identical  with  lime  until,  in  1 7S4,  MargrufT  proved 
it  to  be  a  distinct  substance. 

In  1S07,  Davy,  eo  eucccceful  with  the  oxides  of  the 
mouils  of  ihc  ulkalitta  and  alkaline  eartbs,  attempted  to 
decomiuse  uhimina  by  the  battery,  but  failed  ;  ana  It  vaa 
not  until  iha  year  1828  that  Wohler,  by  beating  the  chio 
ride  with  niutatlic  [lOtMsium,  fnnt  obtained  aluoiiniuni 
as  n  grey  lu^trmia  metallic  jHiwdcr,  and,  eighteen  ycaift 
later,  in  globules  nut  Isirgur  tlian  pinheada.  Prom  these, 
with  extreme  ingenuity,  he  determined  the  principal  irro- 

F:rtte»  of  the  metid.  In  IB.")!,  I>evillo,  at  that  time 
rofeMor  of  ChemiHtry  in  tho  Ecola  Normalc,  Parts,  iu 
course  of  some  researches  on  the  chloride,  obtained  a 
button  of  pure  aluminium  by  the  decomiiosition  of  tho 
chloride  with  sodium  ;  and  on  the  -Ith  Febnury  in  that 
year  read  a  paper,  describing  bts  discovery,  before  thn 
Academy  of  Science.  As  a  result,  a  committco  wa«  formed 
to  carry  on  experimenta,  2,000f.  beins  granted  to  meet 
oxpemes.  On  August  Uth,  he  read  a  second  |Ki[>er  )>oforo 
the  Academy,  oxbinting  sevonU  ban  of  uluminium,  and 
cauAod  a  medal  of  the  motal  to  bo  struck  and  presented  to 
the  Emperor. 

In  March  of  tho  next  year  oxporimonts  oil  n  lai'go  »ca]c, 
at  the  ImjiLn-iul  cost,  were  inatitutod  ut  Javol ;  and  nn 
June  IM  iJevillc  proscnl«<l  to  the  Atademy,  through  M 
Dumas,  lurge  bars  of  pura  aluminium.  These  experiments 
are  said  to  have  cost  the  Emperor  35,00yf.  (iil,458). 

Duville's  method,  modiKcil  in  details,  is  still  the  chief  of 
the  chemical  methmU  of  preparing  aluminium  on  a  com- 
mercial scale,  and  is  deimmlcnt  on  the  coat  of  the  metallic 
fiotlium  and  the  double  chloride  of  aluminium  and  sodium, 
which  is  the  conijKiund  lued  in  the  most  tm|wrtant  of  the 
present  day  processes. 

INire  aluminium  is  a  highly  luntrous  mutat,  white  with 
a  faint  tin^e  of  blue  in  colour.      It  nMi<stH  the  action  uf  air 

•   P>)«r  ttxl  Uhm  tti«  UrilMi  AMuoMlion   ut  M«vt*Ml«-«a-iyut. 


and  moisture,  even  at  high  tempei'aturds ;  is  not  blackened 
by  exposure  to  the  action  of  sulphui-otted  hydro^^en  or  the 
alkidine  Hulphides  ;  and  is  not  attacked  by  fused  nitre  nitrie, 
or  dilute  sulphuric  acid.  It  disaolvea  readily  in  hydro- 
chloric  acid,  or  in  aolutions  of  the  alkalies. 

Its  density  is  but  two  and  onu-hulf  times  that  of  water. 
Compared  with  other  metals,  iu  density  is  as  follows : 

CcRi pored  with 
Urtsl.  DcDiit]'.  AluDiIalura. 

CUiiniita  21-6    8'6 

floM  19-5     7-7 

Lead  ,..v....     11-4     fl'fl 

Silwr 10-5    4-2 

Coppor e-9    ,, 4 36 

Iroa 7-8    2^ 

Tin 7'J    a-B 

7.me  71    8-8 

Alnminiiini   2"6 1"0 

Id  b  paper  read  by  Mr.  W.  U.  Barlow  before  the 
British  A»sociation,  1882,  its  tenacity  is  given  at  12  tons 
to  the  square  inch  ;  but  weight  for  weight,  it  would  equal 
highcllius»  ateel,  or  36  tons  per  square  inch.  Its  elasticity 
is  almost  equal  to  that  of  silver.  Is  ductile,  can  be  drawn 
into  very  fine  wire,  and  is  almost  as  malleable  as  gold.  Its 
thermal  conductivity  is  about  twothirds  that  of  coppor. 
Its  electrical  is  i^iven  by  Derille  as  eight  times  that  of 
iron.  Its  specific  heat  Is  -22 ;  it  melts  at  l,300deg.  F., 
hut  exhibits  no  tendency  to  volatilise,  even  though  heated 
in  a  carbon  crucible  iu  a  lita.ib  furnace  to  high  temperatures. 
The  extreme  lightness  of  aluminium,  its  power  of  resiat- 
iug  the  action  uf  air  moisture  and  sulpburettal  hydrogen, 
give  it  an  advantage  over  tilver,  which  it  equals  to  tenacity 
and  eliutticity  as  a  material  for  jeweUory,  and  for  scientific 
and  atitruriomical  instruments. 

The  greatest  value  of  aluminium  is  as  yet  in  ite  alloys, 
and  it  ia  with  their  nroduction  in  the  electric  fiu-nace 
I  proixjse  to  deal  to-aay  ;  and  I  may  remark  that  the 
succeaeful  application  ol  the  intense  beat  of  the  electric 
arc  to  the  production  of  metals  on  a  commercial  scale, 
marks  a  new  departure  in  electro-metallurgy  of  which  we 
cannot  over  estimate  the  importunce,  rendering  it  possible 
to  produce  rich  alloys  of  aluminium  at  half  the  cost  of  any 
other  process,  and  ao  widening  the  field  of  their  application 
to  an  extent  hitherto  unknown. 

Messrs.  Cowles'e  first  experiment  was  with  a  very  refrac- 
tory zinc  ore,  containing  silver,  which  they  had  failed  Eo 
rolucG  in  an  oi'dinary  furnace.  A  fireclay  tube  waa  taken 
filled  with  a  mixture  of  the  cnishod  ore  and  charcoal 
powder,  a  bundle  of  electric  light  carbons  inserted  in  each 
end,  and  a  current  from  a  small  dynamo  sent  through 
the  mBNH.  In  a  short  time  the  ore  wa«  reduced,  but  the 
fireclay  tube  wan  partly  nielt«d,  showing  the  neoeesity  for 
a  lining  that  would  protect  the  furnace  walls  from  the 
intense  heat.  Powdered  charcoal,  a  very  feeble  C3nductor 
of  heat  and  electricity,  tnat  tried,  hut  tt  was  found  that 
after  ii  time  it  became  converted  into  graphite,  thus 
becoming  a  conductor;  ils  the  smelting  proceeded  chang- 
ing gradually  from  the  in.iido  to  the  outMtdo,  and 
ae  the  hot  tone  expanded  causing  loss  of  enorj^ 
and  eventually  dcalioying  the  furnace.  Mr.  Alfre[l  H. 
Cowlea  then  suggeetad  soaking  the  charcoal  jiowder  iu 
milk  of  lime  and  drying  before  use.  lliis  proved  success- 
ful, each  particle  of  charcoal  bciu}:  cuutod  with  a  film  of 
lime,  which  insulates  it,  and  prevents  electrical  conduction 
between  neighbotunng  particles,  even  after  the  charcoal 
is  coDvefted  into  graphite.  Meear».  Cowlus  now  found 
that  they  had  a  furnace  that  would  enable  them  to  con- 
rluct  metal lurgicid  opm'atiuns  at  a  tem]>Qrat»re  hitherto 
tmknown  outeido  the  Iab<ir.itory,  and  after  some  expcri- 
monta  with  corundum  they,  acting  in  conjunction  with 
Prof.  Mabery,  set  uu  the  tli-st  plant  for  the  production  of 
aluminium  Iwonzo,  ferro^luminium,  and  silicon  bronze,  at 
the  works  of  the  Itrush  Electric  Company,  Cleveland, 
Ohio,  l.l.y.A.  On  January  20,  1886,  Mr.  E.  H.  Cowlea 
read  a  pa|)or  before  the  Fiunklin  Institute,  dewribing  the 
electric  fm-nace  and  a  process  of  making  aluminium  brouze. 
The  institute  thought  so  highly  of  the  importance  o(  the 
discovery  that  thev  awartled  to  Messrs.  Cowles  tho 
"  Kliiott "  gold  niedsl,  tho  hrdiest  honour  in  the  gift  of  Iho 
iastituto.  The  city  of  Phiiadcljihia  awurded  them  the 
"John  Seott  I.egacy  "  medid,  thin  being  the  only  inatajice 
of  the  two  awattts  falling  to  the  same  inventors. 


III  I88T,  Mr.  E.  H.  CovrleG  was  clectetl  a  Feltovr  of  the 
Itoyal  Society. 

The  rcHults  otiUiiidd  iil  C'love1»iid  were  so  stiBfactorVi 
thou)(li  using  onlv  h  (lyn:iiiio  of  :tOO  iiTii[>urv:<  with  RM.F. 
of  (>[)  volu,  thut  in  ll<86  thti  Cowleo  Cnm|inny  commonceU 
the  wurlcB  at  Lucl<;iDrl,  N.V..  U.S.A.  The  works  ai  Lock- 
pott  cotnmetKMxl  u]>erutjuii.t  wjih  :j.  Bnmh  •Ivntmio  giving  » 
ciirnsnt  of  I,COO  amiioi'us  with  mi  K.M.l'".  o\  4.V'iO  viilcs,  to 
this  h.-is  been  added  twodynamoe,  cichcaiiabloof  eiipiilying 
a  current  of  3.000  to  3,200  am|ierea,  with  an  V..U.V.  i)f  .W 
to  60  volu.  A  fourth  dyrmmo  is  now  building  of  3,000 
ureiieros.  Oiio  Btritctng  fwttiro  of  the  Lock|K)rt  works  is 
the  iiso  nf  water  )iower,  the  djnamoa  hoing  uctimtod  by 
two  (inwerfiil  tiirliitieB,  30in.  di.Linet«r  =  500  h-jt. 

Tho  miniber  of  ftim«ces  in  oijeralion  are  H,  [jrodHciiig 
almut  3001b.  of  aluminum  containcO  in  alloys  )>ei-  24  hoiirv. 
Four  additional  fnrnaces  are  now  hiiildinjj.  1  will  now 
deioriba  the  t'njjligli  works  of  the  company  at  Milton, 
StrtfTordthini. 

ThoBO,  tho  first  olcctro-metalhii'giciil  wnilcfi  csbtblishci] 
ill  Eumi>e,  are  situated  near  Milton  Ktution,  on  the  North 
St'ifforiiBhire  Kailway,  with  whioh  jtyiWm  liifiV  are  con- 
iioctud  by  u  siding,  and  also  abut  un  a  bninch  of  the  Trmit 
and  Mersey  catial — thus  rif^onliii;;  factlitiua  for  cheap  traniit 
of  raw  material,  co»l,  and  ti[ii§b<.<d  |vro(liicts. 

The  oxpericnco  at  the  Lockj>ot-t  work«  allowed  coii- 
cluaivcly  that  ^ruut  ccononiica  were  to  ho  cx|>uclod  from 
increasing  the  size  of  the  furiiacos  and  the  stren-ith  of  the 
electric  citrrenta :  but  no  ctirront  of  more  than  3,000 
am|>ertKt  had  been  lutod  U[i  to  the  lime  thv  Miltoii  works 
were  jilanRftd. 

Mr.  Cowles  then  [nBjMireil  ii  sitocifii^tion  for  a  <)ynamo 
to  irive  a  uiirrenl  of  5,000  amperes  at  60  roll*,  and 
evfiiiiiiully  MeHrs.  Crarapton's  designs  were  accepter]. 
Th)»  dyiiomu  ie  uf  SOO  b.^).,  and  fundshos  a  (.-urront  of 
:i.OiJiJ  to  6,000  .-.mi>ere«,  with  ati  E.M  F.  of  50  lo  tJO  volu. 
1  i«  a;kid  to  be  the  largeet  machine  (at  least  in  regard  to 
i|iiaiitity  of  current)  in  England,  and  probably  in  the  world. 
I  will  not  dooeribe  tbia  magniHecnt  machine  more  fully, 
Ob  it  wta  the  aubjoct  of  a  very  intci'csling  pa|>er  read 
by  r.  Croni(iton  before  the  G  lectioti  nf  tho  AaAociation 
laat  year. 

'I'be  boilers  Bupplyiiig  ctuuni  to  the  wvrkc  are  of  tho 
Bftlici'ck-Wilcos  type,  ro|trc3cntiiig  600  h.p.,  and  aio  Bttcd 
wiUi  mechanical  blokers ;  by  this  means  one  man  can 
eiLHily  attend  to  the  j^ereration  of  stenm  for  the  whole 
wurk^.  The  main  engine,  used  furdrivin^thti  dynamo  only,  is 
a  ci>m(»oHnd  coiiden«in^'  horizontal  tandoui  Biigine,  made 
by  -Messra,  Follitt  and  Wiyiell,  of  Sowi-rliy  Uridgc,  and 
\H  well  worth  notiiij;  foi'  iu  bcitutifiii  wurkiiutiiahip.  It<i 
motion  i«,  indeed,  »o  silent,  that,  with  your  buck  to  it  at 
the  iiinniont  of  Dtarting,  yuu  cannot  t^II  vcholher  it  in  in 
motinn  (ir  not.  It  is  of  600  h.p.,  and  is  provided  with 
Hiitxniatic  cxp^mstion  cei't' ',  and  the  centrifnpil  ^vcnior 
m;iiriuiiis  the  siieed  nl  Tt3  revtiliilioiis,  It  is  rmedlms  to 
say  th:it  work  of  this  kind  iin-ulvcii  rapid  tluctiuiions  of 
lojd,  •itirl  as  an  additional  precaution  against  raciii;:,  the 
oiifTiic  is  fitted  wiih  Tate's  cloctrical  stop-vnlvo,  which 
iitit|is  the  engine  aiiiomatically  if  the  Hpectl  oxceads  u 
cortAiii  limit,  It  can  also  bo  ntoppod  from  vuiioue  points 
in  the  en^^iuo  and  fninucc  ruoniit  by  moiuiH  of  puiih  ImtUias 
conno(.ted  iu  parallel  with  the  main  cirtiiit  leading  u>  the 
I'ate  valve. 

The  engine  bas  a  33in.  high  pre»6iire  and  a  tSici.  low- 
pressure  cyliiidor,  the  stroke  i«  5ft.,  the  average  steam 
pi'easiire  being  8Jlb.  The  llywhotd  is  'iCJft  in  di.imetor 
and  weighs  20  tona,  it  ia  gearcul  to  tho  dynamo  by  18 
diiviiij;  rojit^s,  s)0  that  the  dynuRiu  iiuikm  live  revolutions 
for  each  revulutiun  uf  the  uiigiiiu 

Kiom  tbe  dynamo  the  current  is  led  by  copper  ban  to 
an  enoiDiona  "ciit-oilt,"  calculated  lo  fuse  at  {t,000am[wruK. 
This  is  prolKibly  tJie  largest  ever  deaigncd,  and  consists  uf 
a  fi'»mework  earrving  1'2  l«ad  iilataa,  each  3^itL.  biuiid 
by  ,'„in.  thick,  (rom  thiii  it  {laaeoB  into  the  furnuce-rooins  ; 
a  current  indicatov  in  imietiei]  in  rhc  circuit  consiating 
uf  a  solenoid  of  nine  turns  (thi»  was  cut  out  of  a 
cylinder  of  cast  coppor  by  moans  of  a  parting  t-?ol,  in  a 
screw  cuUing  lathe).  In  the  G>>leiioid  is  an  iron  core 
git-/je/)d»ti  by  a  spnnj^ ;  tbe  movement  of  tbis  is  comniuni- 
CMf  to  two poititers,  oite  dial  bcitig  placed  in  the  engine- 


room,  the  other  in  tbe  fnrnace-iw>ni.  The  rauge  (A  the 
indicator  is  such  thfit  the  cntiri>  circle  uf  360deg.  -  8,000 
amperea. 

There  ai^  two  furnace-ronms,  eacii  containing  nx  for- 
n-wes.  Tlio  Sret  nxira  eontains  the  bronze  funiaces,  in 
which  is  carried  on  the  maiiiifiu-tui'o  of  abimininm  copjMr 
and  silicon  iropiier.  'I'he  second  ia  dovotod  to  ^e  produc- 
tion of  fernj^liimininm. 

The  fnnuices  are  rcvlanjpilar  in  form,  built  of  firebrick, 
the  Intcnial  dimcnaions  being  60in.  x  20in,  xSfiin.  liito 
each  end  is  built  a  cnat-iron  tnlte,  through  which  the  carbon 
electrodes  enter  tho  furnace.  Kach  elecU-ode  consist*  of  » 
Litndlo  of  nine  carbons,  oacb  21in.  diameter,  attached  to  »t,4 
head  of  cast  iron,  for  ferm-amminium,  or  caat  oo|)per|f 
when  cupro-altiminiiim  ia  made.  Each  carbon  rod  weig1i~ 
201b. 

(jiiitc  recently  it  has  been  possible  to  obtain  carbons  Sin. 
diameter,  weighing  361b. ;  these  are  employed  in  Vnindloa 
of  five, 

Tho  "  head  "  of  the  oWtixxle  is  secured  to  the  coppvr 
rcJs  or  "  leads,"  which  can  be  readily  cminccted  with  or 
distiiHinectod  from  tbe  flexible  cables  aupplyiii;^  tlio  current. 

Kacb  cable  is  secured  to  slides  iiiiniing  on  omnibus  bars 
of  copper  overhead,  so  that  it  can  bo  brought  into  ixwition 
opnniiite  the  funtace  to  be  nswl. 

The  electrodee  are  amuiged  eo  thai  it  is  iK'nai'ilo,  by 
meiiii4  of  n  handle  and  screw,  to  advance  or  witndraw  Lheni 
fi-om  each  other  in  tbe  fiii-nace. 

Lining  the  furnace  ia  the  firat  operation  propamtory  to 
smelting.  Thit  is  done  by  covering  tho  bottom  uf  tbe 
trough  with  a  layer  of  pre[wirod  charcoal. 

Oiik  charcoal  is  used.  Thia  is  ground  under  sdgfl 
runners,  ti-eatcd  with  milk  of  lime  and  dried,  first  in  a: 
ateam-jac kettd.]  revolving  drum,  and  afierwards  on  a  ht 
iron  plate,  t^tch  juLrticlo  of  charcoal  is  thus  eoated  witb 
aa  insulating  &lm  of  lime. 

The  electrodes  are  now  arranged  in  tho  furnace,  and  a 
"  former,"  consinting  of  two  pieces  of  slieet  iron  connected 
by  stirrups,  arched  «>  ns  to  fit  over  tho  electrodes,  forming 
a  box  vnthout  lop  or  lM>ttom  (ihe  eim  being  depondont  on 
the  charge  nsedj,  is  dropjied  over  the  ctectrodes.  Pro- 
|)ared  charcoal  is  then  mnimed  into  the  sjace  between  th« 
iron  sheet  and  the  firabrick  walla  of  tho  furnace.  This 
done,  the  charge  of  ore,  niixotl  with  coano  charcoal  and 
tbe  metal  to  bo  alloyed  with  thn  aluminium,  in  form  of 
turnings  or  ginnules,  is  pl.icc4  inside  the  iron  box,  aflai* 
which  this  is  carefully  withdrawn  Somu  broken  pieces  of 
carlitm  are  arranged  so  as  to  connect  the  eluctrwlts  and 
stjirt  the  Piirronl.  The  charge  i*  then  coverod  with  Ciwrse 
cbarcual,  and  the  caat-iruii  cover,  having  a  hole  in  tbeceiitrfl 
fur  the  osciipc  of  gaaus,  is  lifted  int«  place,  and  luted  su  as] 
to  nrcvunt  the  etitnuice  of  air. 

The  commencing  ciincnt  U  about  3,000  amporo><, 
gratlunlly  iirci-ea^-ing  to  r»,000  amperes  in  tho  fii«t  baif-hmir. 
The  time  vccupivij  by  a  "  run  "  if  about  one  and  ;fhBlf 
hours.  Soon  after  storting,  tho  guses  escaping  from  the 
oritiie  in  the  cover  take  lire  an<l  burn  with  a  white  Dtme  ; 
thill  giM  coii<«ist»  mainly  of  carbonic  oxide,  with  small 
<|nanlities  uf  tho  hydrvtcirbtms  and  niirogoti.  On  tbe 
oiiMchisioii  uf  ibu  run  the  furoui-c  is  allowed  to  c -oL,  tho 
nii'ltcd  ulkiy  collorting  in  the  botlnni  of  tjic  furnace ;  tlio 
next  funi.ire  ivady  char^o'l  is  eon  nuclei  I,  *ii  ihul  the  pn - 
ces»  i«  a  i-ontiniiuus  one,  llio  furn-ictw  being  succe*i«ively 
cbai-gc<l  and  connoctotl.  A  f.tnn  of  furnace  in  which  tliv 
metal  ia  ta[ipcd  frx>m  the  liotlom,  haa  given  very  satiafacury 
results. 

Tbu  energy  iMtjuirvd  lo  pioduuo  lib.  of  conUiiued  aIuuI' 
ntum  ilcpciids,  nj  cnurse,  i'pi)ii  the  grade  of  alloy;  tbu 
average  lH3ing  Lk  h.p.  piT  hour. 

The  cnidu  iiicUl  fioni  the  inrnace  is  then  refined  aiid 
rL-niettutl  in  a  rcvcrlforatuiy  furnacu ;  each  "run"  la 
Bjinpiod,  and  the  poicviit;i'.;e  of  aluminium  ascerUiineil  hy 
iinulyriis. 

The  nature  of  iho  ■■j.iclion  that  t>>kes  place  in  the  ele^" 
trie  furndcc  is  not  very  c;ut,N  to  ascerlain.  The  naluctioii 
uf  the  oi'L'  takes  place  ia  an  ;iir-ttgbl  box,  and  iti  presuiicu 
of  an  oiioiinoas  oxcess  of  cii  bun,  II  may  be  asauniud  ihjt 
at  the  intennc  heat  of  the  oL-itrii:  arc  the  we  molts  iiiid  givtu 
up  ita  oxygun  to  Ihocjrb'ti, 

A1,0, +  3C«3gO-(-  .\l. 


Tlio  pn^&once  of  cojiper  or  iron  is  imniatarial,  im  tbe  itiRction 
Ukeaj>tace  with  01*0  atono;  but  in  iib«ODce  of  the  ulloying 
meUil  the  lilieratwd  aliiminima  absorbe  carbon,  »ad  ia  con- 
verted into  «  carbide. 

Prof.  Hatii(>e,  however,  contendi*  that  the  reaction  is  i» 
two  stMfiea,  the  firnt  boiiiK  electrothermit;.  in  whicb  tlie  or« 
melte  ;  the  aecond  electrolytic,  in  which  cloclrolytiia  of  the 
molten  oxido  tukoB  place,  aluminiitm  heing  liherated. 
8ii]j|>0Hin};  an  alternating  current  is  iLiod  in  the  fiirniico 
instead  of  the  ciintiiiiion«,  and  that  wc  hAVo  a  high 
number  of  iilternations  from  recent  cxjwrimcnta  with  altcr- 
Tutiiig  currtints.  we  know  that  very  ili^ht^  ov  no  eloi; 
trolvtif  aution  ocjciira  ;  if,  then,  wo  get  ef\\iA\  result*,  it. 
would  no  to  prove  thut  the  action  is  thormic  atid  iwt  oloc 
trolytic. 

An  ex[>eriineut  waa  made  by  the  Cowles  Comtjany  ating 
an  altcriiatinj*  current. 

The  fnniatc  uhcU  wils  48in.  hy  l^in.  by  '2iin.  with 
ciirrentof  900  kinpores  with  E.M.F.  of  50  volts.  Alternations 
perminHto,  ll.OUU. 

Ai  the  end  of  I  ^  houn  we  obtaitiod  43l)x  of  4  per  cent, 
aliimininni  Ijroiizo. 

This  invastigation  was  purely  of  an  experimeiita]  charat^ 
t«r,  itnd  it  cannot  be  doubUxl  that  on  the  larger  couiinvroi'il 
scale  bhe  resnlt  would  be  inoro  tuiliafactory. 

The  i'osuIt«  obtaiiiod  wore  identical  with  thuHO  ^iven  liv 
the  continuoua  cuiTeot  in  eveiy  way,  the  resultant  sla^ 
similnr  in  rnmimi^itinn. 

The  h1.i^  from  the  elffctriu  furnace  is  really  only  melteil 
iiiire(3ncofl  ore,  and  not  a.  slag  in  the  proper  sense  of  tht 
word.  Its  a(ii>roximat«  composition  is  ALOo  -  90  SiOj - 
200  -  F  O,  -  +  00  -  CaO  -  39  -  P  -  O'lO. 

The  cnarcnnt  from  the  oM  liniuKfi  which  hft*  boon  [lar- 
lially  converted  into  ^4.pbito,  is  rccnishral  ani3  licalvri 
with  milk  of  limr,  drtod  as  befoTc,  and  thtin  used  miiny 
times  over.  The  crude  nieLil  from  ihp  "  niiiM  "  in  roincllcd 
withffnor  spar  M  a  llnx,  ^n<]  tapiMjd  from  the  rcvorbora 
tory  furrnicu  into  inj^ots  or  {ilutuo.  Tho  refinery  a!a^  is  put 
into  s  revolving  drum  for  breaking  into  nieceft,  and  thuti 
waabed  to  remove  carbon.  The  enttn^Iod  particW  <il 
alloy  urv  ibiiK  lecovcroJ  >ind  ai'o  worked  ii|i  with  t>tht;i' 
charges.  These  oiMimtiuns  ai'o  carried  out  iti  a  sepamte 
building— the  "  reclaiming-hongo." 

These     workfl     produce    about     20011>.     of     contained 
aliiminiiim  i>ur  24   huui'a ;  ihu  moat  >'nluit,l>le  alluy    buin^ 
alumiiiidm  brunzu,  which  is  supplied  in   giatles  conbiintii^ 
1 J  to  11  percent  aluminium.     To  obtain  these  the  rich 
'  furnace  product,  containing  U>  to  30  per  cent,  Hluriiiniuni. 

is  remelted  and  reduced  to  th»  desired   iKjrcenta^e  with 
^K  metallic  copper,  and  cast  in  I'Jlb.  ingots. 

H       Tl 
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(Tv  be  amtiifiiril. ) 


THE  OLD  STUDENTS   DINNER. 
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The  fifth  annual  Jirinwi-  of  the  City  and  Guilds  of  Lonilon 
Institute  Old  Students'  Association  took  plnce  on  Saturday 
at  the  Manchester  Hotel,  Aldcri{;alc,  Mr.  Thomas  .'\daui^. 
presidunt,  in  the  chair-  The  nieetin)(,  owing  to  the  short- 
ness of  the  notice,  was  not  |Kirh«|)s  iiiiito  m  well  attendtd 
aM  lost  year,  hut  nevertheleas  a  very  ^ood  miistvr  was  mailc, 
among  whom  were  the  wellknown  faces  of  many  of  LhnH<- 
who  ftre  Active  in  cloctrieal  orit«r]iri>te  in  London.  >fr. 
Sebastian  was  the  jjucst  of  the  cvf>ninj{  on  bchiilf 
of  the  City  enm|ianies,  and  Profs.  Silvunus  lliomnntxi, 
W.  C  Unwin,  .lohn  I'errv,  R.  Meldola,  of  the  Finsliury 
and  Kdnsi iiL;lon  locbnical  colleges,  mot  onoo  moi'O  U> 
pa&s  a  Kociiu  cvoniny  with  Lhoir  old  pupils.  Ur,  \V.  H 
Snnipner  (who  lias  litely  received  the  degree  of  D.Rf.  at 
the  l^mlon  tTnivonity)  w.-u  president  elect  for  the  ensiiin;; 
ycai'. 

The  Cfauirman  (lilr.  Adams)  first  |iroposod  the  usad 
toast  of  "The  Queen." 

Ur.  U.  Nowmftti  Lawrence  prcpoeod  "The  Collides  of 
ibo  City  and  (iiiilds  of  Loedon  Institute."  couplea  with 
the  n.im«a  of  Profs.  W.  C.  Unwin  and  Silvanus  P. 
Thom|)aon.  Mr.  Lawrence  alluded  to  tho  constantly  grow- 
ing importance  of  the  \i^t  students  of  the  collegce. 
Many,  lie  luuationod,  were  nov  holding  impoilant  and  rc- 


sponqible  positions  in  all  riitarler*  of  the  globs;  some  wore 
managui*  of  works,  uheinictd  and  eloctl'ical,  in  London  or 
mrts  of  Eneldnc! ;  one  was  now  professor  in  the  Technical 
CoIloffB  of  Madras  ;  some  wore  en^god  in  continental  or 
colonial  work  ;  and  others  wen  just  alwut  to  depart  to 
imderUiko  im|)ortaat  woik  in  lii-nzil  and  in  Mexicu,  so  that 
il  would  be  scon  the  inllucrit-c  of  the  aillof^ea  wus  aproa<linj 
over  the  whole  world,  lie  would  liko  10  my  with  rt-fercncc 
to  the  recent  Art^t  and  Craftji  Rxhibilion  that  it  appeai*wl 
that  in  niich  a  direction  njt  thiH  tho  technical  colle^M  ou^ht 
to  take  |>art. 

Prof.  L'nwin,  respDriding  for  the  Central  InsLitution, 
.South  K<?nj.irigtoii,  said  it  had  been  a  little  thought  in  some 
•juurlera  that  the  students  at  the  (-'uutral  wore  like  the 
iiihabitunts  in  a  story  he  had  heard  of  a  fence  and  graveyard : 
"Tho  fellows  outside  didn't  want  to  come  in,  and  the 
fellows  inside  couldn't  get  out."  But  be  thought  if  they 
htul  seen  the  trouble  thoy  have  had  to  arrange  thoir  timo- 
tdbia,  to  take  in  all  the  studeiit^  applying,  they  would 
perceive  the  activity  of  tho  Central  Institution.  As  to 
ihore  being  not  »ulficicnt  outlet  fur  lhe:<«  highlyfimshod 
men  when  trained,  lie  would  remind  them  that  the  samu 
thought  bad  liuon  niuotud  wheu  muchauical  eugioearing 
students  were  raided,  but  the  COD  public  apiniintmeiitti  of 
the  Indian  [)o|KirLn)ent  wiu«  only  one  of  many  ontleu 
for  tnunoti  men  which  wwre  tilloii  from  these  sourcut.  To 
illustruto  the  tiscfuincseof  I  he  Central  training,  I'rof.Unwiu 
uibuled  to  one  student  who,  after  bix  months  in  a  lar^e 
factory,  h;u)  hin  i|ualitieN  ho aiipraciatetl  that  be  lint  liuun 
ap[>oiri(c<l  msiskiut  manager  of  wocki!,  Another  ca^e  of  tho 
advantage  of  rea.1  technical  training  was  tbatof  one  student 
who  had  received  an  appointment  at  the  Itnish  C<ini]i.tny, 
where  he  hail  to  design  shafting,  and  arrange  and  au{)enii- 
lend  tho  laving  out  of  infltallalioiis.  Itecoiitly  bo  had  boen 
sottl  to  Holland,  and,  with  uuly  two  visile  from  his  chief, 
had  designed,  su[)erintendu>:I  the  Intilding,  laid  out  fnuoda- 
lions,  and  got  the  ma^'hinery  into  position  succeiufully, 
will]  only  Lhcii.-Mi&UiiKc  vi  Duti;b  ivurkniun.  (Jnc  way  in 
which  the  training  had  eumi;  in  mo«l  useful  had  Wen  when 
lie  had  to  dosign  a  I'Oofl.  roof  of  a  new  type,  and  marked 
out  thu  joints  (ei  the  wurkmeu  to  work  to. 

Prof.  HilvariU4  P.    Thomiffliin,  1  espt^mdiiu;  for  Flnsbury 
College,  mitd    the    diiv    fur    a|iologi«ing    fur    the    useful- 
noes  uf  tbtso  tC'hiiiL'.tl  <"otlego4   had,  ho  was  glad  to  say, 
now   gone  by.      The  members  of    the    (^ity    guilds    had 
begun  Ui  feel  that  thoy  had   l>Beii  doing  a  ro;»lly  profitable 
and  useful  tMsk,  ono  whii^h  put  a  crowning  point  on  tho 
works  of  tho  City  giiihlj'.     The  u&ofulnass  of  the  college 
w.L»  still   rciitrictoil   fur   want  ui  sutlicicnt  act^ommndation 
and  reioi)]*ces  1.0  meet    with  the  increase  of  iitudont^  but 
prospects   were  cortainly  more   ho[ioful   than   they  were  « 
year  ago.     The    timber  ynni   site,  next  the  tollogo.   was 
their    ambition    to    a<ld    to    the    accoramodntinn.      Thoy 
had,  it  woubl   he  remembered,  ho|ksd  to  nhtJiin  thi«   site, 
but  <n>  tho  point  of  «ettlcmvul  theae  hopes  had  been  cruelly 
dashed.     Well,  the  site  was  still  v.u:a[it,  and  not  oidy  so, 
but  he  had  jniil  luarnt  that  the  whole  row  of  cotuge^a,  with 
the  Migat  faelory  beyond,  and  the  shop  and  a  shixi  bi.'hind 
thill     these   are   all    to    be  had    on  a  1)9  yeurs  loasu  for 
XI:;,OOU.     What.  a>ikod  Dr.  Thompson,  is  il2,000,  if  wu 
consider  the  future  of  t^nglish  youth,  wheu  we  see  X^U.MOO 
or  oven  £100,OtlO  given  lor  intititutos  iiiall  |iarta  of  London. 
With    logatd    to    oxiKtnditnrit     it    was   understoTHl    th:il 
tbei^c  would  have  )HMtn  £^00  lesn  t-o  spend  last  year,  and  it 
wiis  fewred  tbut  sonic  ono  of  tho  deportmenlA  would  h'tvc 
to  bo  sacrificed.     They  could  not  ».icrifice  the  olectriad,  the 
chemical,    ur    the    mcchaaical   ."fitiona  — they    might   tho 
trader  or  tho  ait«  eeelioti.     Itut  jiwt  as  thoy  had  .ilnuMt 
I'osolvod  u|H)n    the  loss  of  the  :irts  tie   bad  thought  of  a 
sehemo  to  Kivu  it     He  i«menil<uied  that   the  Cor)>ot .ttiun, 
on  taking  over  the  jiremiscs,  hutl  imposed  tho  c-irrj'ing  on 
of  the  art  cUisee,  vocttiug  some  X'^fiw  a  year.  He  resolved, 
tlierefurc,  to  represent  lliir  nmtter  in  the  right  quarter,  and 
Le  had  received  help  lu  thu  extent  of  £1,000.      Not  only 
so,  but  the  MercliaKt  Taylurs'  Company,  who  had  hitherto 
bold    aloof    (except  (or  a    £bO  nut*:  at  the  oummvncv- 
ment),  suddenly  subscribed  £2,000   to  Fin^bury,  so   that 
thuy   wore  now  really  in  a  much  better  jiuiition.     They 
ban    extended    tJie  electric  lighting,  improve>l   the  heat- 
ing and  veutilatioii,  and  made  other  ink^-vi-^taaKiv^^.    'V«^ 


I 
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wera  still,  however,  ereatly  cramped  for  room,  and  the 
nisli  at  tho  opening  of  this  fossion  was  terriAc,  and  thoy 
were  eeriausly  thinKing  of  oponing  tbe  laboratorios  on  other 
nighL<i,  nlchotigli  the  profosann  uikI  asuiaUinU  were  already 
overworked.  It  ww  a  );n»at  ploacure  to  him  Ui  see  that  one  of 
tbopuiJiKtho  prMidont-olect,had  ukon  the  hij^hcst  honour 
the  iJnivorHity  of  London  could  accord,  and  another, 
Dr.  Moody,  had  aha  done  the  same  last  year,  fur  althoujjh 
the  bulk  of  the  work  of  the  college  was  in  training 
for  other  work  thitu  cziimitiutians  or  du^reoe,  tbo«o 
wore  certainly  advantagooits  when  they  could  be  taken 
aa  a  side  iuue.  Prof.  Thompson  ahui  mentioned  that  whnn 
in  I'ari«  h«  hi'l  hiid  the  pleasure  of  meeting  Mr.  Edisuci, 
who.  altbouith  ho  was  not,  perhapB,  the  Kroatcst  electrician 
in  the  world,  waa  by  a  great  many  persons  usually  supposed 
to  be  to.  He  hiid  given  some  paRicnIarB  of  the  great 
laboratory  at  Ontnt^o,  whein  he,  Mr.  h^isDn,  had  a  library 
of  more  books  than  liolh  thu  cuJle^^es,  a  steam-engine  of 
equal  power  to  both  their  owd  rolled  into  one,  and  more 
electrii:  tight  tlian  Froin.  Ayrtoti  and  Perry  couUI  inustor. 
Now  over  this  fine  lxbor.itory  Mr.  Etllson  »  chief  uf  works 
is  an  old  City  Guilds  suholar,  Mr.  Keniielty — one  who  was 
under  Prof.  Ayrton  at  Finabury — tuid  Edison  said,  "  When- 
ever I  watit  to  know  anything  about  electricity,  I  just 
ask  Kennelly.  1  eunid  do  with  another  of  the  samo  sort.'' 
And  Prof.  Thompson  said  he  had  promisod  to  send  him 
another. 

Tbe  medal  of  tbe  association  was  then  announced  as  to 
be  given  tu  Mr.  Hollar  foi*  his  [taper,  that  of  Mr.  Applcton 
having  run  it  almost  a  tie.  Mr.  Albion  T.  Snells  paper 
had  been  withdrawn  from  competition. 

The  names  of  the  officers  wore  announced  :  President, 
Dr.  W.  E.  Sumpner ;  hon,  isccrotarie*,  Mcssra.  F,  Maunco 
Smith  and  l^e  TatI :  vice-president  a,  MeEsm.  Kance  and 
Slater;  committee,  Mewirn.  Bourne,  Lamb,  K.  J.  Jones, 
Hume,  Miss  WalMr,  Me-ssrs.  itock,  Hacs,  and  Crompton. 

Prof.  PeiTy,  [iruposing  the  toaJtt  of  "The  Old  .Snnlorits' 
Association,"  allude<l  to  the  usefulneas  of  the  asaociation 
an  a  ctui>.  holding  togetJier  the  niewbem,  keeping  the 
profesAoi-K  always  in  touch  with  their  pa»l  pupils.  He  hod 
not,  he  WHS  sorry  to  Hny,  attended  many  of  thoir  meetings 
for  I'auers,  but  dq  ha<i  attended  all  tbe  smoking  parties 
and  ttic  river  parties,  and  hailed  »\»ih  rueetings  aa  very 
useful  in  fusiuji;  the  members  of  a  |<roFo>sion  together. 
The  i>apers,though  he  bad  not  board  thoni.bc  had  rend  them, 
and  tie  could  say  aincorely  that  such  jiapera  aathat  of  Mr. 
Alliiort  Snell  would  do  credit  to  the  members  of  the  oldest 
en^ine<;nng  associHtions. 

Dr.  Sumpnor,  in  re|>lyin|;,  bore  witness  to  tho  successful 
efforts  of  Mr.  Pettigreiv  and  Mr.  Adama,  who  had  rendered 
the  it-'Uinriation  now  practically  lui  nsaured  nuecRAi).  ile 
said  it  hud  bcon  felt  that  more  mcotin^a  of  a  social  riatiirc 
best  promoted  tho  objects  of  the  associauon,  imd  during 
fais  presidmt^hip  he  would  do  all  he  could  to  secure  its 
coiilinnc<l  and  extended  succors.  It  would  be  easier,  he 
BJiid,  if  more  would  join,  fur  with  400  mombunt  the  i:x[>etuiea 
would  not  be  often  much  mor«  than  fur  '200,  and  the  margin 
would  be  much  greater.  He  mentioneil  that  arrangemeii ts 
had  been  made  to  continue  the  Jutirnai  as  efficiently  as 
iKMsible,  and  to  supply  it  itt  half  [tf-ice  to  tuembera.  He 
looked  fur  help  in  bis  year's  work  to  the  whole  of  the 
members, 

Mr.  Eseun  then  proposed  "Tbe  Visitors,"  coupling  with 
it  the  name  of  Mr.  Hetnistian,  and  «iid,  with  some  humour, 
that  he  had  little  duubt  but  that  the  visitois  cooAidorctl 
them  a  vory  jolly  set  of  fellows,  but  ho  could  asHurc  thorn 
that  if  they  would  look  in  when  a  heavy  jwiior  was  on 
thaso  viaitorri  would  find  ihoy  were  aUo  very  loiirnetl. 

Ma-,  Sebastian,  replying,  *aid  he  ctinie  «*  a  re  preventative 
of  the  City  guilds,  and  was  cxiremoly  nlcasod  to  roc  tho 
inlluence  thoRe  colleges  seemed  to  be  hiving  in  far-reachinj: 
ways.  His  own  knowleilge  of  electricity  was  coiiline«i 
to  an  ex[jcnmcnt,  many  years  a^o,  with  little  grey 
globules  known,  ho  thought,  as  "  pith  balls  " — he  was  gkd 
to  see  the  allusion  was  appreciated  by  the  technical  audience 
— tomething  to  do  with  attractioti  und  repulsion,  and  repul- 
sioD  bad,  with  him,  got  the  upper  hand.  Uonevcr,  it 
wanted  no  scieoce  to  see  the  influence  of  the  colleges  was 
Ix^nning  to  be  apparent,  and  it  was  very  gratifying  to  tee 
ihe great  euccaaauf  tbe  Old  •StudenUt.    He  likened  Dimself, 


.as  a  member  of  the  Guilds  Institute  Committee,  to  a 
common  force  pump^tho  supplier  of  crude  mn.torial  to  be 
turned  into  power,  and  ho  would  promise  to  uso  his  pumt>- 
ing  powere  ob  far  as  possible  in  such  a  nationally  useful 
work. 

The  meeting  t«rminated  with  «poochcs  in  honour  of  and 
by  Mr.  T.  Adams  ( iMSt-prcsidout),  who  is  going  on  a  pro- 
specting tour  to  Mexico,  and  Mr.  Crombie,  who  is  going  to 
ftnid]  lis  ]iresidenl  of  a  technical  college. 


ADDRESS   TO  THE  MECHANICAL  SCIENCE   SEC- 
TION OF  THE   BRITISH  ASSOCIATION. 

BV  WILUAH  AKnKKHoM,  M.l.i.K,,  l-lstwrilBrn- np  TUB  ULCTtOH. 

(CvfUiiiMtd  frvm  puye  594). 

Odo  of  tho  moat  romurkablc  fcutaros  of  tho  lost  thirty  years  is 
tho  introduction  of  pctrnlauni,  and  the  wonderful  development 
to  which  thu  triwli:  in  it  lias  attaiiiud. 

Viiilvr  lUe  Ki^uviv  ituui-e  uf  putroleuiii  nre  ciabraopd  a  vs«t 
varioty  Iff  combianMons  of  oarbou  unil  hydrngeo,  <mc1i  of  which 
is  (Itsciii^uishGd  by  some  Kpecial  property.  At  urdinnry  tempem- 
turcs  And  prcesuros  somo  nre  gusouae,  some  nm  Ii<)uid,  and  some 
solid,  nnd  most  ar«  cupnblc  vf  being  modidod  by  suitable  mnt- 
m«nt  under  variuus  tempemturct)  iiud  prwMuren.  The  caiploy- 
itieiit  irf  petrolvuiii  in  tliu  nrtw  in  •till  extending  riijnillj.  Uted 
urig^iially  fur  iUuaiinatitiji  purposes,  itianuw  wtiployed  aa  fuul 
for  heitting  funtscos  and  steam-boilers  ;  as  a  working  agent  in 
heat'Ongincs,  vnluiiblo  modicinal  properties  have  been  dts- 
covered  ;  ami  u  n  lubricAnt  it  stands  uiirivullcd. 

As  nti  illuininAnt,  won  in  thin  cuiunbi7,  it  iit,  t<i  \  Inrgo  oxteotv 
lujwnieditii!  Kvvry  otlitir  ici  |>riviiLu  houmu,  ami  evvii  in  public 
lnru|ja,  lit-uauati  il  Kives  a  cheaper  and  iiiuie  brilliant  lijclit  tliaii 
ortliiiftiy  K^ft.  and  Wvos  the  curisuiaer  froa  from  the  tymniiy  of 
graat  snd  pririls-^od  cumimiiics. 

As  fuel  it  is  ■spt.-cinlly  cnnrcnicnt.  cleanly,  aitd  oconomioal. 
iitorod  ill  l^tnks  «(  nuiUibk-  cminCniutinn,  it  in  spnycd  into  the 
furnace  withimt  lulxjur  and  nrithr)til  uroatinK  diutt  and  dirt ;  and 
It  is  tujiociallj'  cciiivenieiit  iu  LiKxiuiotive  aiul  marine  worV  on 
awtiunt  of  the  rapidity,  easo,  and  clcanlinasa  with  which  it  can 
be  run  int'>  the  Urndor  or  Into  the  oil*baiikors  of  a  aliip,  Aa  a 
working  Agent  in  hcnt>- engines  it  is  employird  iu  two  ways. 
First  as  avnponr,  gcnornU^  from  the  li<)uid  ]i«(n>1eum  ciintAined 
in  a  bnilrr.  very  hhicIi  iii  tliu  oititie  way  as  tho  vBjiour 'tf  water 
is  unci  ill  nn  engiciH  wiUi  aurtaeu  cinuliMiHur,  the  futil  for  |>r(i- 
duciiiK  thu  vapuur  being  also  [jettuleuiii.  Very  signal  auvoeaa 
has  been  ubtained  by  Mr.  Vsrruw  and  others  in  this  innde  uf 
using  niincml  nil.  espi^cinlly  for  marine  piirpuacsand  for  enginea 
of  small  power  :  there  nccinft  to  be  nu  duubt  that  by  using  a 
Higlily  viiUtilt  n|iirit  in  the  bnilcr  a  given  amount  of 
fuel  will  nrixlurc  diiuble  tho  (Kiwrr  obtjiinable  by  other 
ititKtiiH,  and  at  the  same  tijige  the  iiiacliiiiery  will  bv  lighter 
and  will  nccupy  lesa  space  than  if  steam  were  tlie  UKsnt  used. 
The  other  method  in  to  inject  a  very  fin'j  spray  of  hot  oil, 
AssoeiMt'ed  with  the  proper  quantity  r>r  air.  into  tho  cylinder  of 
ail  onliiiaiy  gan-cngine,  and  tgiiile  it  there  liy  means  of  an 
decLric  *iKiTk  or  oLher  auitaMe  ini-nns.  Atlempita  to  me  (h1  in 
tliia  way  date  back  many  years,  but  it  was  not  till  1888  that 
Messn.  Priostamn  Briithern  rxhibit«d  at  the  Notlingham  Show 
of  the  lUiynl  Agriciilr.ural  Sodety  an  engine  which  worked  sue- 
eeanfully  with  oil,  the  ttnuliing  point  of  which  wn»  higher  than 
TSdog.  F.,  and  was  therefore  williin  the  category  of 
aaft!  oils.  Tho  engine  exhiliiied  was  very  like  an  ordinary 
Otto  gas-cngino,  and  worked  in  exactly  tho  same  cycle. 
A  pump  al<  the  side  of  the  engine  foix'ad  air  into  a  small 
roccivcr  at  a  few  pounds'  pressure  to  the  inuaro  iD<^. 
Tho  co«ntreaitod  air  actinn  liy  means  of  a  uniall  injector, 
csrrieil  wiLli  it  the  oil  in  ihu  (onii  uf  1in«  spray,  which  imumI 
iiitti  a  jacketed  chamber  heal«d  by  tlie  exhaust,  in  which  the 
oil  was  TtipoiiTtscd.  The  mingled  air  and  oil  was  thua  raised  to 
a  temperalnro  of  nb»uir  300deg..  and  was  then  dmwn,  wiili 
more  air.  into  thu  cylinder,  wboro,  after  being  cuniprBaMd  by 
the  ri-ttirn  Ntniku  of  the  piston,  it  was  exploded  tiy  an  vluctrie 
fjiark,  and  at  the  end  of  the  eyck-  the  products  of  ombvatiun 
were  discJiarged  int<i  the  air  after  eiicircliuy  the  spray  chamber 
and  iiarting  with  most  of  their  heat  to  the  injected  oil.  The 
resnlla  of  ctircful  exncriincnta  mndo  by  8ir  Williatii  Thomson 
am)  hy  myHttIf  on  dilTcreiit  occaaioiis  were  that  1  ''ilSlb.  of  ]>etn>- 
Iviiin  were  vonftuined  i>et  licaku  honte.jiowcr  per  hour;  but  tlie 
uouibustinn  was  by  no  means  perfect,  for  a  alieet  of  )«per 
hold  over  the  oihaiist-pi|)o  was  soon  thickly  bespattered  with 
spota  of  oil. 

.\t  the  Wiiidaor  Show  of  thu  Roya]  .\gricu1tunJ  Surietr  this 
yearMeaars.  rri4>siman  again  exhibileil  {mpnived  fonnaoilheir 
ongtnc  i  the  consumption  of  uil  fell  to  I'SSlb.  t>er  brake  horse* 
power  per  hour,  and  a  sheet  of  paper  held  over  tbe  eahausC 
remained  perfectly  cimti:  They  also  shoaed  a  pirCable  eilgUM) 
of  wry  coniimct  naisl ruction,  and  i|uiU'  adapted  tit  agricultuml 
use  ;  the  tirniruity  wat«r-cart,  which  liaa,  in  any  csue.  tn  attend 
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•  portaUe  ateam-eng^iifr,  being  adxpted  to  supply  the  water 
n«cmmry  to  k«ep  the  wrorking  cyliniler  of  the  engine  onn]. 

It  it  hftrdly  necounn'  tn  auto  thut  thu  iiw  of  patrnlouiti  for 
fumftco  piirixiHiHt  iif  nil  kitidN  in  iimmiuiiiig  vurv  niiiidly,  «iiil  IIlu 
deniftnil  liiw  imttintly  rcuuilutl  nit  tho  sufijily  in  prunintinif 
improved  mcaua  nf  tTMnflport ;  niid  NL'wcnaue.  Kgnln.  tma  led 
th9  van  in  ihia  niAlter,  for  Sir  WiliiAni  Armitr^ng,  Mitchell, 
^ivl  Vt>.  hftve  sent  out  a  fleet  of  ttcmmon  «>iiutrtivteil  U>  cnrry 
t  lin  nil  ill  bn!l(  with  i«'rfort  »frty,  Iwtli  «*  r«gitnl)i  tliu  Htirwnjfti 
ill  a  cHfgii  Hii  rtninuiitly  t(liiftin|j[,  Jiml  with  rt«[imit  to  risk  rmiii 
Hrennil  from  ox|>l<>Kiiiii. 

The  onornii'ua  coniiinniilioii  of  petriileiiiu  nnd  of  nairural  }fuea 
trv[n«inly  raiBOdllic  'inootion  u  to  the  probnbility  of  theproxi- 
ninio  cihAiintion  >^>f  I  lii_-  Auiiply  :  nnd,  without  doubt,  nuny  foarta 
vl'Hit  tho  UM'  of  oil  fnini  n  foaling  tlint  if  inch  utin  nnco 
becum'iH  ^t)i*rul,  th>.i  iloiiiuitil  will  oxctiwl  tho  iir(]du(.-ti<iii,  thu 
priot.*  will  riau  iiidulinituly,  aiut  uld  niathods  of  Utumiiuitiuti  ami 
"Id  funuB  of  fuel  will  have  to  be  reverted  to.  From  this  (toint 
vf  view  it  is  ino«t  iiit«restiiig  to  enqittre  what  Are  the  prot^bili- 
tiea  uf  ■wintinuniiR  Hiiiiiiiy,  nnd  such  tui  itivcwlxgiilioii  liinds  at 
tincu  Ui  tlLixitiuKtinri,  "  n  hut  ia  Ilia  origin  <if  {wtrulviini  I"  In 
tha  yenr  1877  Prtit.  Munduluuff  undurtouk  tti  ariawur  thia  qixm- 
tion.  And  as  hi*  thonry  ap;>eftra  Uj  bt-  very  Utile  linowu,  ami  hwa 
nwer  het'ii  fully  aut  forln  in  tho  English  hkn){iiA(fG,  I  trust  ynit 
wilt  fi'rjg'ive  m«  fur  laying  a  inalCar  in  iuterwi iiig  before  you. 
Dr.  MvndeleefT  ontnmenoM  hisesMjr  by  tho  atatompnt  tlintini«t 
penmiii  uauine,  viLliout  any  ■{Uicml  naauii,  esc«|tting,  |iorhnpB, 
ita  cheniio&l  oontjKiiition,  tliat  naphtha,  like  mail,  hna  w 
x-ogetufale  origin.  Ho  coiubnta  ttiiahypotlieaia.  and  ]viint«  nut, 
in  tim  tirrt  plji«o,  that  naphtha  ntuat  hare  been  formed  in  the 
iluplhaiif  tho  BarUi.  It  cciutd  not  hnve  heeii  prr^Uioe^l  on  the 
Huniwe.  b«>uH.itai>  it  would  have  evnpitmtwl  ;  nor  over  a  sea 
bottom,  buoauau  il  would  hitvo  tlontul  iiii  and  l)vi<n  diaaiiiHtol  by 
tho  aanio  mcaiia.  Tn  thu  nuxt  placu  ha  ahi>w>  that  naphtlia  muat 
liavo  be«n  formed  buneatli  the  very  ait«  on  which  it  ia  found 
that  it  oaiiTi'it  hav«  (.-nme  fntni  a  dislonuu.  libe  >••  many  other 
geological  dupiwita,  and  for  the  ruiaoiia  given  abi>ve— naiiioly, 
that  It  could  not  hv  wAtur-lmniu,  and  could  nut  have  Hovred 
nhmg  the  surface,  while  in  tlio  HU]>Gr4ciuI  aanda  in  which  it  t* 
gonpnilly  found  no  •.<nfi  has  ever  iliaccwer»'l  the  preaenco  of 
ur^fiiniHiid  umtler  ill  RUltic'iontly  laTve  nia«)PR  In  hnto  tii>rved  aa 
a  aoiinx'  fur  tho  on^rmoim  (juanti'y  of  oil  anil  gnit  yieU\ei\  in 
•ome  diHtriula :  and  hcncii  it  la  moat  jirulwltle  that  it  hiia  rin^ri 
fmin  much  tfruaUir  dej>Lhit  undur  the  inthiunvo  of  ita  onrii  jjuh-mis 
tireMure,  or  tl(Mii.j(l  iiji  up.)n  the  aurfaoe  of  water,  wiUi  which  it 
u  «u  fru(|n«intly  asaucuitMl. 

Thu  oil-lHuinngHtratA  in  Kuroi>e  bvJong  diiully  to  the  Tertiary 
or  later  ifoologtciil  o])iiclia;  *<•  that  it  ia  vonucivablu  tliat  in  theie 
atratA,  or  in  lli'im'  iituDmliiituly  bvlnw  them,  cnr)MiniFi>riiitB 
depoaitaniay  oxiat  nnd  mivy  bo  the  aoureiia  of  thv  oil  ;  but  in 
America  and  in  Canada  the  oilbearing  aanda  are  found  in  lli« 
Devonian  and  Silurian  fonnationa,  which  are  cither  destitute  of 
uif^nic  rpiiiJiinH  or  contain  them  in  inRtgnilicnnt  i|iinntitieB. 
Vol  if  thv  inininnni'  ninaaca  of  hydrncarlHina  liavi^  brvii  produced 
by  L'lioniicfil  chiin^'a  in  viirhoniroriiua  buda,  iii|Uiil)y  hirgn 
uuuuuM  uf  aolid  carbon ifor» mi  ivniiiintt  mutt  HtiU  oxiat  ;  but  of 
this  thi>iv  ia  abaoUituly  no  e^'tdoiici.'.  white  caavs  ooour  in  Pvnu- 
aylvaniuirhert)  oi1iniibl.«tntvlfr->m  iU<< Devonian  rocka underlyinii 
o>ni[uict  day  lii>d«.oii  which  rtwt  i:»nl  luiariiiu  atmta.  Had  Ihooil 
been  derivod  from  the  cml,  it  cortainty  would  not  hnvo  iiiiult>  ila 
WAydownwarda;  much  IciM  would  it  hnvo  pt'nftntuil  nn  imiinr- 
niiable  mmtuui  of  elay.  Tho  ooticluaion  arrived  at  ia,  that  it  ii 
impoiaible  to  iw^ribc  tho  foiiiuiti«n  of  naphtha  tu  chcmicj 
rlmngea  produced  by  heat  and  prMturo  in  ancient  or^puiiaed 
rental  na. 

Oni*  of  tho  first  indici'gi  to  Iho  aulution  iif  Ihi.'  •jUvation  liiu  in 
the  lituittion  of  lliu  oil-lu.virinK  re|[i<mti.  They  rJwitya  ot-nir  in 
tho  neiglib.iorhoi'H.I  of.  ivnd  ruu  pAmtlvl  to,  mountain  raiiitoi,  lu, 
for  oxample.  in  Ponm^lvania,  along  the  .^lloghaitiita  :  in  ItuaaiH, 
aluiig  the  ('au>-jiKUR.  The  rrctrta  of  tliv  tnngea,  fonnod  orij;iii 
ally  of  horuu'iitnl  atrAtn  which  had  heuu  fuecod  up  by  inloriiid 
preMitro,  muat  luiio  boeti  iraukod  and  dialocntvd,  thu  liaiuriia 
widening  outwarda,  while  aimilar  cmcka  muat  hara  l>een  formud 
at  the  baoea  of  the  ranffCH  ;  but  the  fiisurea  would  widen  down- 
wards, and  vrnuld  form  dinnnela  and  cavttieainio  whiirh  iiaphthii, 
formed  in  the  de|ilha  to  which  tho  tiaauro*  doacendiHl,  would 
riM  and  ntanifi'at  itaclf.  uaixicially  in  tocniitiita  whoixt  tho 
aurfacvliad  boc>n  Hullicirntly  Kiwurud  by  duiiuiUttii'iiorutlicrwiae. 

It  ia  in  tho  loweat  deptha  of  theae  fiaaurca  thai  w«  muat  aeck 
the  labi<mtoH«B  in  whien  theoU  is  formed;  and,  onoe  pKNluood, 
it  muat  inevitably  riae  to  the  aurfaoe,  wheitlior  foreed  ii]i  by  ita 
own  p«nt-up  Kaaaa  or  vapaura,  orfloittad  up  by  asaociatud  water. 
In  aome  inataticc*  the  oU,  penetrating  or  aoaking  tliMUgli  tho 
aurf it«v  loyen,  lM«a  ita  mora  vulalilu  c>-natitu4:i>t«byevApon4lii(m, 
and,  in  cotkaoquaneo,  depoalta  «f  pitch,  of  carboniferous  ahalee. 
Mid  aaphalto  take  plakco.  In  other  oaaea  tlio  od,  imprv)-iiatinf{ 
•atida  at  •  lower  level,  in  often  fonnd  under  gn.vit  itt-eaaure,  and 
Ma»«iAtod  with  forms  of  itaolf  in  a  pernmnontly  gHa«>iua  atAto. 
Tbie  oil  may  be  distributotl  widely,  aocui-diti^  to  the  nature  of 
the  foimatiuns  er  tJio  diaturbiuicos  to  which  they  have  beenaub- 
jecittd  ;  but  the  prceence  of  petroleum  ie  not  in  any  way  cua- 
•»eot«<l  with  thu  |{<*"l"t!''^  "NC^  "'  ^^  oil-bearing  etnta.     It  ie 


ainiply  tbe  result  of  ^hytioal  condition  and  of  nirfaee  itrueture. 
Aoooralng  to  the  newa  of  Laplaoe,  the  planetAry  system  haa 
been  formed  from  inoandeaoent  matter  torn  from  the  BoUre<)ua- 
torial  regions.  In  the  (irat  inatanoo  thia  mattor  formed  a  rin^ 
analo^ua  to  those  which  wc  now  sm  surrounding  Satui-n,  and 
oonaisted  uf  all  kinds  of  aubstanoea  at  a  high  t^niiwniturtt,  >uul 
from  this  niaaa  a  sphere  of  rapoura,  of  Urgirr  dinin«ter  than  the 
earth  now  hat,  was  gndually  aotximtvd.  The  nrioua  vnpount 
and  gaaes  which,  dimised  tlirougu  each  other,  foiTOod  at  first  an 
stmcisphore  round  an  inupnaty  eentro,  gnkduAllyaaeumed  the 
fonn  of  a  liquid  globe  and  exerted  pniasurot  incojiijMnihly  hii^her 
than  thoao  which  we  experionce  now  at  the  baao  of  our  iireawnt 
atmosphere.  Aooerding  to  Dnlton's  laws,  gWM,  when  oifluaud 
through  each  other,  belmvo  aa  if  tlioy  were  eoparatoi  henoo  the 
lighter  gases  would  prepDuderat«  in  tbe  vutcr  regions  of  the 
vaporous  globe,  while  tlie  heavier  ones  wuuld  aoeuuiulalw  to  a 
larger  oxt«iit  at  the  central  portion,  and  at  the  samu  time  the 
gaaua  circulating  from  tho  centre  to  the  circumfcroaco  would 
oxpKnd,  perfomi  work,  would  eool  in  oonsoquonco,  and  at  tvme 
period  would  aaaumu  tho  liauid  vr  even  tho  solid  state,  just  ns 
we  tiud  the  vapour  of  wntvr  uitTused  throu|ch  our  ptuai'tit  almos- 
pher«  does  now.  That  which  is  true  of  ubauK*-'*  "t  physiwl  c-m- 
aition,  Uenri  Hi,  Claire  Uerillc,  in  his  brilliant  theory  of  diuo- 
ointioii,  has  ahowii  to  be  equally  true  with  rcepoct  to  chemical 
chnngcB  ;  and  tho  coolins  of  the  vapour*  fonuijig  tliv  earth  while 
in  its  gaaciius  cuuditiou  was  iivocBKirily  occumpaiiicd  by  chemical 
combuuttious,  which  tvok  place  uhidly  on  the  outvr  aurfacu, 
where  ivxidus  of  the  mettUs  were  formed  ;  nnd  aa  these  arc 
gonorally  Joss  volatile  than  the  metaU  theiiisolvce,  they  were 
prooipitated  on  to  what  thcra  tJion  was  of  lii|Uid  or  solid  '.'f  tho 
uatth,  in  the  form  of  motAthc  rain  or  ntiow,  and  were  n^ain 
probably  deovmpoaod,  in  pari  nt  \v*ai,  to  their  vapoivuH  con- 
dition. The  ueoosnsty  couseiiuenvo  of  Uiie  notion  is  that  the 
iiiaur  rvtfi'-'iu  "f  ^he  earth  mual  ouuaist  uf  aabstttiicea  the  vapours 
of  which  hnro  high  spooifio  dentitiea  and  high  uiolovular  weiglita 
— that  ia  to  any,  composed  of  vlommte  having  high  ntomiowoiichta 
— and  iJiat  the  heavier  vlvmcntary  substances  would  ovScct 
iittarer  tho  cent»,  while  the  lighter  oaee  wuuld  be  found  auunrr 
tho  surface.  Our  knowledge  of  tho  earth's  crust  extends  but  to 
an  inaignifioant  distance  ;  yet,  as  far  ae  we  do  know  it,  wo  hnd 
that  tho  arnngctnont  Hbove  indioatad  prenils.  Hydrogen* 
carbon,  nitrogen,  oxygen,  sodium,  magticetura,  aluminiumi 
silicon,  phoephoruB,  sulphur,  oUIoi'ine,  iiotiistiuu,  valoiuni,  sub- 
■tancoB  whose  aUritiic  wot|{htB  n%tigu  from  1  U<  40,  htHiamo  ion- 
densod,  entered  into  every  oonceirable  oombiiuitiun  with  uach 
other,  and  produced  subetanoos  tho  spociiic  grniity  uf  which 
avunqces  about  2^,  neror  oxooeda  4,  and  are  founid  near  tho 
iinnuKliate  surfaoi:  of  the  globe. 

{To  In  ocnifm-iMri.J 


COMPANIES*  MEETINGS. 


ANGLO-AMERICAN  BRUSH  COMPANY. 

.1  Uiu»titJ^  of  jh^fiilioldtnt  in  thtr  Aiif-l<)-AniiM*iuui  ttmsh  Kl^ctrii! 
Light  Curiiorstiuu.  Limitvd  (in  liiiimlaiion),  wu  held  on  Ihu  lOth 
lliptt.  at  tht"  oIliMs^  IlelvmUtwtoail,  A  K  ,  Mt.  K.  Garcko,  ime  of  th<i 
lii|iiUlilur».  [wraiditix, 

Thu  C^alnaaB  .ii«ti.-i]  thst  ihr-  butiaow  of  the  nicetini:  waa  putvly 
l»(iua),  it  haviuK  been  called  U>  tettle  Che  list  ol  shar«h«ldetj<  wlin 
AciccontributoricH,  and  to  aiiablii  tho  oortiKcatei  of  tile  now  coriifADj 
-  thu  BtukIi  JCItc^tricat  Kof^iinctiag  (>>ninany.  Liiaile  1  ^to  b«  pra- 
|(iml  siiil  Uiu<ht.  Ho  might  take  that  (ip[Hirtiiiiily  of  stating 
I  liat  the  buiinen  of  thn  iipw  (-niiiiuiny  wa*  nror<«*iting  very  sstia 
(■u  to  lily.  TTkj  wvrc  extremely  l-iiv  with  ■ifr^nt  onlers, 
.-iiiil  tau  sirangrinenta  had  ht!«ii  cniitplcced  fur  taking  over 
111*  new  Mork*  at  ijculgliboioaffli  at  thi-  Katitiii  Uotnpaay, 
ivliich  were  fully  nonnpieil  at  pmiHiit  u-ilh  onion  tiiiiii  ilin  intw  mm- 
lutiy.  He  sbauld  be  Iiappv  la  snswxr  uuy  'invetions,  hui  uuK'si  any 
el'jeotionswtn)  mised  by  the  shareholders  the  lint  of  rnnlribnUirie* 
which  he  had  ptvparnd  wonld  b«  setlleJ,  aud  the  ccctiflcalos  of  thu 
iiuw  coni]Miiy  would  be  insde  out  at-cotiliugly.  TItv  shaiehoMen  had 
hII  had  notice  of  (li«r  holding*  ■>  *«ttl«il  in  tint  lint  r«r<rr«d  to.  In 
T«|>ly  to  Ur.  William  A>h,  th"  chaimian  «talml  that  thi>  nominsl 
viliieof  the  old  shares  was  tiS.  Ooe  preferenee  slure  of  £2  and  one 
onliuary  share  of  £3  in  the  new  i^oni|iany  wonld  be  given  in  exchange 
lor  sverr  old  sharv.  Tbere  beini;  no  other  iiUMtlima,  the  Chairmie 
Hiatod  that  the  list  would  bo  aettMd  as  he  liasl  prepaniil  ft. 


CITY    NOTBS. 


BrasHlaa  Submarine  Talacr^plt  Canpaiij.— Tito  raociiita  o4 
ihu  Li>iripai>y  inj  tliii  wi'Tk  ciiiltnl  Octoboc  11  ainmmuH  to  i!5,793 

XlsotnoUr  Sopply  Ceupttny-— The  allotinent  letten  U>  sppli- 
oanti  lur  aharca  in  the  ICIactric  t1up|ily  f^npanf  tnt  Sjiaia,  [jitiiiioil, 
have  besB  posted. 

WoMera  and  BrsMlUAn  Tetagrapb  Companj,  Umlte4. — The 
r«*ipts  for  the  »wk  euilid  Oacilwr  11.  afur  ibNinrUH);  thr  &Ah  of 
the  i^nMi  reo<ijrt«  uayablc  'm  the  Londaii  I' latino 'llra;;iliati  Tcl«(rsvk 
Ooniiiany,  Umitcvl.  werv  £8,749. 


I>lr*«t  Uslt«d  Stntw  Onblo  OompMijr,  Uaalt*d. --Thit   Com- 

IMiiy  IiilVi.-  >1>>clai.:il  nil  iiitciirit  iliviili'ii'l  i>f  5i.  tfl.  I'lT  ihkrv,  tAX  fivo. 
■eiiif;  i<  iliL-  nU'  ur  3j  jmi  i^uiit.  |ii«r  aiiuuni,  f^r  lit"  '(|tiltrtcr  eii'tltiK 
Sr|iiitti1iiT  30,  ]<»y*W»  nil  iliP  2A\h  in*'. 

WMtvsn  Dalon  Telosrapb  Compvoy.  — Thi  Eiuli^Ii  ^vtuciilioTi 

of    .^iiifriiAfi    l(uii>l   Jiiiii  Sliut>.1iMl>Ur>.  Liliiili^l,  notify    t)lat    tliCJ'  UI>' 

trv>)  [■>  fity,  iiD  ati'I  ikltar  itit-  I6tli  Tiint,.  i^ii|i«ii  N^..  5  nn  lhi>ir 
[<1tofttii'  (i^iiJAl  Uie  «)ui«s  ur  thi-  Wc^tprn  Union  Ti!lr;,;r«iili  Cmii< 

''piny  fill'  \h'  '|ii(iflcrlj  iliviili'iiilnf  Ij  ym-  rt-nt. 

Anglo- Am orlonu    TolvR'Apb   C»upiv»y,  Llnltvd.  -Tlii>  C-vui- 

|ikny  )iav<'  iIitIiukI  mi  iii(i>riiii  ili;'i<|ri>fl  for  Eli>'<  >|iu(il<ir  •'D-liti^  Hry- 
tniiilii't  30  oT  12».  6.1.  [ml-  i-tini,  oil  tlii-  '.ctlin.iiy,  .iiii!  2S*.  |"T  fiiiit,  <,n 
ttip  iiti'forrfjl  ".liifk'.  li'wfc  iiii'oiiii.  lan,  imvuiiln  on  Kovi-liitiM  1  tn  tUo 
■Inchh'iMi'ii  iryi'li-'f"!  nil  llir  lunWk  dii  Oi'Iulinc  7. 

■oMtara  ■xt*Balon.  *a.,  CompaBj.  Umltod. —TIi"  Irallir  t*- 
MJpU  ut  rhli  Uuiii]iin^  liii-  111-'  tiiitf  year  riiiksl  JiiJii' SO  .ilM«.H  tliat 
Oil?  gnuM  rHwijitH,  iiivliiilitiu  <;iivi-niiii<'iii  iiilioidtuE,  •iiiimiii'il  I" 
£2.16, 767.  .iifiiiKt  £239,9%.  lit"  nnikiiij:  aii>l  otiinr  pv|iviimti,  iurlixl' 
iii>;  £22,6'<^b  fwr  cvit  of  ri-i>iijn<  tn  rublm  ami  rx|ii:iTi*t>>  i-if  iliiiui, 
■l"ort>ing  £7i,775.  ugatnil  £66.297.  Tlie  lift  fmlit  va.-*  £l3e.7o6, 
•>;«in*t  L'12{i,8(H.  A^ili*t  lliftt  •tiiianiit  Ihv  IHroctor*  hm^v 
ehkrgi»l  £&0,OOD  oii  aii^iiuiil  uF  tin*  Wr.liTti  Atixt raliati  labii-. 
U.i«  >|ii*iiurlj  iiiiri-iiit  .liviikiiil  '>!  11  JUT  OHiii..,  miK.iiuiiii^ 
to  £31,250.  w«x  jiaiil  iliitiu;;  thv  hnlr'Viiar.  ami  itlintliKi'  o\ 
Blw  liiiiniiiit  will  III'  <lLMiiUil«>l  ail  the  I61I1  itul. .  lii«viiij;  £itt.Zib 
[•f«  hp  titrnml  titrnuKl.  Dil'iiitj  Lliv  lia\f-yru  lliu  Sni^oii  rinl 
Iff  t'lu  if  ii)<v><-II'.iit{huu^  i-jil>ti'  U'UK  I'lriiiilly  iui)ovri:<l,  au-l  tliv  L'vit  ol' 
till!  <n«fi»li-.ii,  »Mii">(i[i"i^  111  £8  092,  ■■lufi;  il  *Kiiiiivl  lii.-  nwrvnfltw.!. 
Sinfv  .liiiK  30  X  fdiili.T  loi^ili  "I  1^  riaiiticul  iniliu  hx  k«i>ii 
irntwol.  Nuriiii;  only  .iliiiiii  14  xilli-i  to  >>i>iii|>lr'li-  ilii>  n-jii^irtil  nt  tlio 
shallow  wntrr  |Miilinii  '<tl  SKigim.  T<ii*.  Ii<)^-l)i'r  tiilli  lln.i  n-iii*wtil  id 
iho  slialluw  (MLi'r  lurlrin  »r  titc  KnitKkuriK  •  ixl  ••T  tlir  caUU\  ntll 
bIiittiI)  Ih'  .-jirriviL  out 

M«Bt«  Video  Tetepli«Be  CompJiBjr.  — Tlic   r>[i-i'i    iiT  ilic  Diivi- 
'  lora.  III  (1.-  jiii-Hi'iil'"!  Ti>  llir  ^|lA■l■)|l•ll|.'r•  Bl  llir  miitiiaj   iipiiiTiiI    ni""l- 
jii|[    111     l.i'     l«>l'l    to-.liiy.    -I-tlry   I  liiH     lliv  llr*t    Allliiiul     Hi.ilriiii'iil    ui 

Mvnuiirn.  tniuh  i9|>  l«  July  31  lui.  ilioiv^  kci.-'Ii  <>t'i'lO,4&'J.  ia>.  I(<i. 
Off  thi  Him  tUiT«  hii!.  l-rii  wiin^ii  £114.  Itn.  5<l.  I'm  |>i«liiniiiiiry 
Vafimwii,  anil  i;22.  ^*,  &1,  fiii  ■li'i'rfi'inliiiii  of  fitniitiii'n,  l"j»vii.u  a 
'•alaiivvnr  £10,302.  18»  8>l.  Thy  l>iii.v:i>t-  KKroiiiuicii.t  tlintt  ol  MiU 
alunliiil  tlm  rull'liviili'ti.i  ol  b  |<ar  ('VUl.  Ui  |nlil  uti  tlio  (iiv Ct-ii'iiio 
■Itarm,  uhk'h  ulwiU  £7, 1290.  Ivnv-jig  a  IuUiiim  ul  i:3.012.  IDh.  (■!.. 
wbiL'lt  in  ojiplivalilL-  lu  J  lUviilvj'l  uti  itii  'ii>liiiaiy  ^Imrrs.  Tlii') 
lurtlivr  rctuiiiuiL-ii'l  lIidi  a  ilivUli'iiit  uf  21  |>rr  cent.  \ie  jiaiil  mi 
tliu  "tiliuaiy  aliaiicB,  ihnl  £1,000  lie  t>l»-pil  l»  mivikl  liiinl,  ami 
thdt  tilt)  ImlaBLV  .>r  i!325.  G»,  5i(.  li«  CitrTt'il  li'irnaril  Aii 
iiiUi'liii  ilivitlMiil  111!  Ilic  jirtiri  mil  T  tliii'ui  W4.1  |<Ai<l  111  ItLiLrcli 
kiir.  \*  alnwly  unlifimt  tn  Ihi.-  .tliar«li<il<lvn>,  it.  wi»  tli-uitn-.l 
vxiHvlkiil  to  inucliMA  ill  Diri'iiiU'r  laul  llir  bitiiiiL-!i«  or  tlir  Mtmin 
Yitiri)  himicli  ol  tlii-  Ftiim  rla(>>  Trtci.liniiu  «ti>]  KIit'i  ii-  Ltxiil  t'»iit 
|>diiy,  Liiiiititl,  a»<i  iliii«  t.'.)ii..ioliLliiu- iCir  tclcifLiallc  i-ilafvit*  iu  tlial 
eity,  Diiiiug  llie  vi-ur  tlif  mia  i.t  tS.Mti.  IB*,  ftl.  Iiii>  litifii  >*x|itkiiU-.l 
oil  I'MiltKJ  iiH'i.iuiit  ill  i-or.ii.'.jiii;ii<-i'  .i9  tin;  «iii;iiij*tiiati<>ii  ttf  tlii'  tclr- 
]>llulili.' iilli-tnslH  liivK  iiliili-r  tlii>  iMlitriil  III' tlii>  l>i<ii|uliy.  tad  Lli  {Mii 
Yi<liii](  llii;  mi|in>itu  ]>laii[  (ur  tlui  liiosl  iilHrii'tit  tHl>i|iiiiiiiii'  mTfic-r 
(■tmihW.  (UCliM  tlir  tiibllliliir^ull'.-liliiwtil.  .rfi*l  P4l>lp»,  '-(r.  I  onlri 

to  mtot  tlii^  CAtxpli'mBl  ('\|ii.'iii]i[uro,  tliv  Itltvt^ton  liuve  *ii«ti;;<:il  r->i 
tlio  LMUv  uf  n  {Kirtioii  ul'  tlio  tiiiallultu'l  ua|>iLil  •>>  tliu  L'>ini|>itiiy  utiilcr 
til?  |Kiwi.n.  ™tifi.rii»l  iij.i.i.  lU.it.. 


I 


NEW  COMPANIES  REGISTE^RFD. 


BlooUic  Arms  and  Aaiiniuatloti  ayadlcatti.  Limited. 
Hrfrtotcml  by  Ailiiiriit.  M'nii,  Criii|>,  itml  I'",,  b.  OH  -luvtij,  K.C  . 
n-i'Ii  a  rafiiul  of  jMO.OOO  ill  CIOO  >Ii<iffi.  Ul>|.<.'t ;  I»  iritld  itili.  .»■ 
ai[ivvniri]i  vitb  llic  Aini<iii'Mii  KUvirU*  .\na*  ami  Ainiiiiiiiili'm  t.'oiii 
|«ny  III  I  111  roll  »*•  ivrljlii  lulint^  tinl  iiivniiriti>i«  ;  !.>  llii'.  .ii-v<i|ii[i, 
l^nt  lieviiH-71  III  n-!<|irct  g|,  nr  uini  to  arratiiit  tli«  wiiiii>.  «iiil  lo  Mm 
OB  auj  liiiiiii  w  ivliifh  tii«]r  lir  iltviii<'.|  ilirirllr  ur  imliifi-Uy  to  lii'iiclll 
lliv  0>iii|>Miy,     Tlu'  lirat  auii«>rilMm  tK  ; 

Sfi 


lUllW 

1 
I 
1 
I 
I 
1 
I 


a^M  C.  It.  U'sl|.r,  ClaniKW  liOiLgu,  tJlapUam  Pdik  .  . 

C.  A.  I'Smpi'.  27.  TliiMjnuarton utmti,  K  U 

Colxui-I  R.  Villivrs.  fi,  Rn-cliin-nUcB.  itlauowt«r-toai|,  8.W 

J.  rcutlnf,  Tliiriiliy  Hall.  Noithftiiiplotiiliiiv  

Cai^Uiii  J.    l!aIlour.  liiiiKOt    IluiiMi,  Oxoii „ 

^M<yot  .1.  J.  W.i^Iii,  16,  U«rliilcnnii»hii>,  S.W.     
r.  G»i oil,  15,  t;ioiii;wlDr-8(ro«i,  Warwink-H|iiar>-,  S.VV 
Ttierc   itinll  nut  l>r  I'tb   thnii   ilirea   nur  iiii)nt  than  mrm  Dinvtor*. 
'Flit  lint  to  Iw  a|i)miiiin]  liy  tin-  aiilncriltrni  to  t.lin  nutiiinr»a<lnip  ar 
awocMtioM.     itviiiiiUDiati.iii,  £100  wkiIi. 
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PROVISIONAL  PATENTS,  1889. 


* 


Ottobcr  7. 
1$70(X  bnprovonMBts  In  dysuno  moAhUiM  for  «l«a(ra  pUltBB. 

•■'»;"•'■,    24.    C!ly,.-,.:i»  ,1,1.1,      Liri-iiijiT     IlilT, 


llr 


WlUmiit 
Liinitnn. 

lifia.  ImproroaiMita  bi  electric  motvn      Mcfiiry  Giotvilli,  70, 

\VrliiEif{f.ni-.ttii-t,  K!tv^r«i.      i;OoiH[.I.iH;  i|x.-L-ilicatiul)  > 

ti)733.  IiDprorenvnts    In    eUctrlcal    »tgnftlllBK     ftppKmtua. 


Ot  iODKR  8. 

167Ci9.  Appanttna  fbr  maamrliig  «ad  rocordlas  alanrlfl 
evmsM.    fiir   WillUin   TI1  mi  11011,    1&4.  St.    ViiKsnt-fllnnt, 

167T&  UnpiVMaieDU  in  el«oir»-dyaainia  nnd  dynnvifetefltrto 
—"■*'-"  ClittrW  F.  ^ViiiKIl-i-,  70.  MiLi'ka-BiKxt.  U*n~ 
uhwter.     ('."iinnilofr  .■■pwiticaliuu.) 

IfifilO.  latpntvunenta  Ut  dcrlou  for  cminactInK  tbe  plntM  of 
Qoo  oliMtrlo  tmtUirr  with  Mietbcr  b«tt«ry  or  tmtterta*, 
•nd  with  a  awltch-board  or  trnnamlttlDK  d»vloe.  Walwr 
Kiii.fi"  Siiiiili.  5X5.  Iliijli  l|..ll,..[i.,  i.riiiiltiii.  tCoini>lete 
KfK'iiHi'aliiiii.  i 

1S&20.  Imprmtemoats  in  nwmea  for  sapponinc  tta  plntM  m* 
«lein«t>t«  ef  &  soeondnrr  or  alorage  battery.  VTaltvt 
Kntifk  S-Tiirli,  5Z3,  IIikIi  llfili"iT-ii.  Uiinlnii.  vCompIoW 
«[u'''iliiMriiiii  ' 

lfi>12].  ImproTemonla  In  eb«  method  of  elMtro-lrtloUly  re- 
dticlnn  platca  of  molnllln  aolt*  to  n  motal  alato  t«  *'  lOrBi'* 
tttc  clootrode*  ttt  fcooaaary  or  storage  batterloo,  ,'^taDlcy 
Uluitii-*  Gmhluft  I'liniii,  iiSA.  Ilixli  Hi'Hi  .ii,  I.'in.loii.  (Com- 
jituht  •|ied1iratieii- > 

Ol  r.'iRpit  9, 

Ib&iC  A  Bfiw  Bad  ImpTovod  meter  ler  eteotrio  aad  oth.«r 
purpoaea,  and  for  the  dltfisrentlal  actontlng  tnorouaBt 
theraot.  h'litiida  llmiry  NuM«.  Ilr-i).''rt  XalcUr,  Ckarla* 
WilimTii    X.'iilf  CrawL'y,  .tml   Alltt"!  S..vi(iii.h.  152,  HoriHewy- 

ni.Jil,    W.i.ll'lllll'lrl, 

16848.  improTMncBta  ocM»iee4Mi  with  kerbings  of  pavemeau 
aa  naana  or  npparnttia  ror  eontalnlag  eleatrlc  and  Ulce 
wlree,   Ran,    irntor,   or  other   pipe*   or   the    like.     JitiK- 

Allml  -Sli.  Il4>ii,  160.   l'"lt'>.l'sLl..»L.  Ixu.loti. 

Oi-TfinitR  10. 

l£i&36.  Hetboda   and  appamtmi  for  elaantac  dntrte   Inatpa. 

Jjiin-i   It-ibvjii,    i'i    i;iii;ei.-li.'.t.l-l:ii.i.,    Hii<i'l.i«iprtl>,    ^Ullerd- 


l&O.iD.  A  tnotbod  ot  and  aiipllanrea  for  prorestlng  one— lye 
haatiag  or  undnc  cxpaoaioa  of  oleotrlo  malna  or  aervlBa 
oondvotors  throuKh  cxceaa  ot  olectrtolty.  aad.  U  oon- 
Tealeot,   uLUlalng   anch   eaeoaa.     Kiniicia    Willuiu   Kiif^rl- 

Itu'li  iiii'l  K.lm.ii.l  lU-.ill-fiiiil   llri^lil,  •!,  .\.I.;I(ii.U-!lrvi;l,  Slraii-l. 

169<j3.  iBprorenentaiii  themoniifacturtiofaloctrodasarplntaii 
(or  eleotrteal    purpoac*.     IVtil   ikliuuit.  4b,    Liiittfln'a  inti- 

licfil-,  I<oii>ii.|i, 

lS9fi7.  baprorementa  la  Insulntlng  Hpporta  fov  ovttrh—d 
cloDlrteat  eondaotora.     Wnh.ir  f.  Uiiiii-  .luli.iiaoii  ii»<l    Sainiicl 

>iiuiiiii.|  I'tiilli}..,  '.^l";,  KiiiiiliJm.j.i.iii  l.tiilJiu_i«i,  [million. 

L&966.  ImprovoiDonts  la  tnaulatlag  aupiMMta  for  undersround 
•laetrlcal  eondnetora.  WlIIit  t'lsitilt'  Jolxinoii  attil  rUmual 
Ktlmiiiul  I'liilli|M,  3S.  Si.niJi4ni|itoii.lnilMin(!a,  Loiidoa. 

Oi  niiiitii  11. 
liiMfi.  Impr«venienu  la  xalvanle   battarlaa.      VVilliaiti    l£>lwlti 
Irintij    11,    Km  kiii|[li.iiii  n1i'«'l_    l/iii.litii,       [OiiijiUCc  Njieciica- 
tioii.) 

IbO&2.  A  new  or  tnproved  electrle  safety  dertee.     i.^i  rial  u idler 

Cillliitii"K'i,  S|   Wc^tliUnl-rii.i.l,  Itiilillll. 

IbOM.  Itnprevenenia  la  eleetriclty  metera.    Kroot  itc  faia,  68. 

rUilnlfLtl,  i/iiiilnii,      I  Klii-iinf  .M4rt'-v  TtBlwO 


SPBCIli'lOATIONS  PUBUSIIED, 

7AU.  Xloetrtaal  tratuBrermort.    Hiuiior.    (Roprlnta,  with  sttent- 
ilotii.)    :r.tiiii.li't.'  -[ii'i'iHi'iitl'm.)    8"l. 

itm. 

13022.  Eleotno  mi>t«rs.     IV  KviTaini.     lil, 
lb257.   Arc  laraiia.     Itumi..     111. 
I6(A&.  KlcelriG  arc  lampa.     .^itiU-rnnu.     iU. 
1&664.  doetro-plated  good*.    Oi.'Uii>i«nu.     4>l, 

1H83. 
ISa37.  Ueetrle  drlnkins  vossola.     Kiiist.    frl. 
127&3.   Seoondary  battery  plate*.     Motiit  anJ  Salon.     84. 
13l3S.  Col  a  .controlled  tolephoao,    XmVv  [Rray  auJ  S»ry!.     6d. 
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Con  T.'kiifioiii^  ft  Haln 
Indii  Eubbcr,  Q.  P.  ft  Tel. 

House- lu-HulLlU      ,,.. 

Metrojilu  BWlfic  Suwly 
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NOTES. 


h 


»  Victor  Turbiiio.— Tlie  A«d6niie  Nationalo  of  Franco 
hure  j»8l  aM-anlod  Mr.  Frederic  Nell  their  gold  medal  of 
Itiic  first  clasji  for  the  "  Victor"  tiirMne. 
Newry,— Hm  any  electric  finn  or  company  given 
all«iilion  to  Newry  7  It  might  I>e  worth  while,  ae  Imid 
conij>lai[it«  u'c  bciii^'  made  of  the  Wd  (|tiality  of  the  gas. 
Patents. — A  noat  little  instruction  book  on  i>atent«, 
registration,  copyright,  etc.,  hu  been  aont  to  us  by  Mr. 
Wilh'am  Jordan,  Central  Patent  Ofticea,  120,  Chancory- 
tane. 

Overhead  Wires.— Th«  PostOffico  soanis  to  have  been 
dropped  upon  thi»  time  wiLh  lufuruuce  to  overhead  wirce, 
fcbe  Wntidsworl-h  Histrict  Boan!  declining  iinanimmiBly  to 
Buiction  the  erection  of  prO]iosed  overhead  wires  for 
udditioriiil  fire  iilarnis. 

Overhead  and  Storage  Competing.— Tho  tram- 
way line  at  Savannah,  C^lvestori,  is  conttsmpUtiiig  ninmog 
)t«  cars  by  oloctricity,  either  on  ihe  overhead  wire  or  the 
storage  battery  systtim.  Tbo  Daft  and  Spragiie  companies 
have  submitted  propaaitione. 

BonmemoDtb. ^The  Lighting  CotuTuitlce  has  been 
called  to^utbor  for  the  purpose  of  meeting  the  mannger  of 
the  Electric  Light  ComjKiny  and  paying  a  visit  to  the 
works  at  Bourne  Valley,  in  order  to  sec  the  arrangomcnta 
for  the  lighting;  of  tho  town. 

Indian  Telegraph  Department. — It  seems  now 
pretty  certain,  says  the  IndiuH  Engiiua,  that  Mr.  W.  It. 
Brooke,  Officiating  Deputy  Dircctor-Goneral  of  Telogiaphu 
in  India,  will  Ritccood  Ootoiiet  Malluck  whan  the  Utter 
retireii  from  the  Director-Generakhip. 

Personal. — Mr.  A.  A.  Cam])bell  Swintoii  is  now  Messrs. 
C.  A.  Parsons  and  Co.'s  London  repreaentative  for  the 
iupply  of  all  their  manufactures.  Meftsre.  Parsons  will 
remove  into  their  extensive  new  works  at  Ueaton,  New- 
cusLle-on-Tyiie,  on  the  10th  November. 

Sale  by  Auction. — -Meafirs.  Boal,  Son,  and  Chartrex 
will  offer  lor  sale  on  Friday,  the  ]st  November,  the  whole 
of  the  elocLrical  and  mechanical  plant  which  bclongcl  to 
the  late  Sir  Cbartea  Bright,  deeeascd.  Full  partioulora 
will  bo  found  in  our  advertisement  columns. 

Leamington  Pump  Room.— At  the  monthly  mooting 

of  the  liuuiiiiiigtou  Town  <."ijuricil  it  was  decided  that  the 
new  swimming-bath  at  the  pump-room  nhould  bu  lighted 
with  electricity,  and  the  oommittee  were  inatructod  to  at 
once  accept  a  bender  for  carrying  out  the  work. 

Rochester. — The  Rochester  Town  Council  have  ilocided 
to  adopt  eloctric  lighting  for  the  municipal  buildioga.  The 
Vinoa  Congregational  Church  will,  in  future,  be  illuminated 
with  the  electric  light.  This  is  state  I  to  be  tbo  firet  placo 
of  public  worship  in  the  county  to  atlopt  the  light. 

Olatgow. — At  tho  mooting  of  tho  UUtegow  Town 
Council  on  iitX.  17,  tlie  town  clork  reported  that  it  would 
be  necenary  to  apply  tu  Parliament  during  next  session 
for  additional  powers  ( 1 )  to  j>rot«ct  tho  biiuka  ol  the  Clyde  ; 
(3)  to  extuud  the  boundai'iea  of  the  city  :  luid  (3)  tu  sttjfply 
eloctric  lighu 

Bamet. — It  is  a  long  lano  that  has  no  turning.  Wo 
uuderstatid  that  the  Heialer  plant,  of  350  light  caiucity, 
\\aii  reached  Himiol  and  ie  roady  for  fixing.  It  ia  huptul 
that  the  introducliun  of  this  system  will  put  an  etid  tu  the 


lengthy  discussions  which  are  taking  place  at  Barnet  over 
the  electric  light. 

Sleetric  Train  Controller. — We  have  received  a 
leaflet  from  Mr.  Hunry  James  Poddie,  of  Tynecastle  Iron 
Works,  Oorgte-road,  Edinburgh,  who  wishes  to  make 
orrangemonta  to  introduce  practically  the  ingenious  railway 
electric  controller  and  electric  detector  system  noticed  by  ua 
on.Iuly  19.  I«S9. 

Uohterfeld  Eleotrlo  Railway. — The  Municipality 
of  T^ichterield,  near  Berlin,  have  granted  to  Messrs,  Siemeui 
and  Hulsko  permission  to  extend  the  electric  railway  which 
now  runs  from  the  Anhult  railway  fitation  at  Berlin  to  the 
military  school  at  Lichterfeld.  The  line  will  be  oontinuod 
to  the  railway  Htatiuii  at  Potedam. 

Telephoning. — The  longest  distance  over  which  coa- 
vcfAation  by  telephone  is  daily  made  is  between  Portland, 
Me.,  and  EufTnlo,  N.Y.,  about  ".W  miles.  There  are  moro 
than  170.CM}0  miles  of  telephone  wire  In  operation  in  tho 
United  Stales,  over  which  1,05^,000  musKiges  uie  aunt 
daily.  About  .100,000  telephones  are  in  uso  in  the  United 
States. 

Elootrlc  Boatt — An  electric  boat  hu  been  running 
thin  month  in  America  on  tho  Iloitwttomo  river.  It  in 
1 4ft.  in  length  and  4ft.  ividc  There  are  fiO  storage  celhi 
for  supply  of  power.  Tho  Iioat  is  furnialjcd  with  a  Porret 
motor  of  1  b.p.  at  100  volta,  especially  constructed  that  on 
starting  th»  power  is  applied  gradually,  tliua  obviating  the 
danger  of  burning  out  the  armature.  Tho  boat  has  proved 
a  grci'it  Huccess. 

Bamsley. — A  meeting  of  the  Council  is  to  be  held  on 
Friday,  Xov.  32,  to  consider  the  cxjiediency  of  ado|iting 
the  following  resolution:  "That  application  he  madu  to 
the  Bourd  of  Tnule  for  a  provisional  urdcr  authorising  the 
Mayor,  aldermen,  and  burgesses  of  the  borough  of 
Barnaley,  in  the  county  of  York,  to  erect  and  maintain 
etiictric  worku  and  line«  for  supplying  elecUicity  wtthtn 
the  said  borough. 

Electric  Traction. — Wc  uiidomtand  that  at  length 
one  uf  the  finua  which  h:u  been  so  Kucoessful  in  Amoiica, 
is  about  to  push  its  business  in  Englattd.  We  refer  to  the 
Thomson- Houston  Co,,  and  we  have  no  doubt  that  when 
this  comjnny  has  shown  us  that  there  is  plenty  of  work  to 
he  done  in  England,  seme  of  the  English  companies  will 
awaken  to  tbo  fact  that  the  market  which  has  been  ao  long 
in  their  hands  is  tost  to  them. 

Telephones  In  CSermany.— According  to  tho  Central- 
hlali  j"f  E\'':itoiec)u\\k,  the  telephone  lines  in  Germany,  at 
the  end  of  XvlsX.  ye^ir,  amounted  to  10,607  kilometres.  The 
longest  lino  is  that  botwean  Berlin  and  Brestan,  of  which 
the  Iisiigth  15  3-J8  kilumutrcs.  The  line  most  largoly  used 
is  thitt  between  Hambuijf  and  Lubcck,  which  shows  a  daily 
average  of  39U  measag<B :  it  is  followed  by  the  lino  botwoon 
Bremen  and  Bremorhavon  with  :!T6  messages  daily.  The 
avoruge  daily  nunibor  of  messaguK  un  the  whole  system  Is 
28,00?. 

Dundee.— At  a  joint  meeting  of  the  Dundee  Electric 
Lighting  C^immittcea  uf  the  Town  Council  and  Police  Com- 
Buesion  which  has  been  held,  the  opinion  wa«  expressed 
that  tbo  representative  basis  of  tbo  Gas  Commisaion,  which 
oonsifiU  at  prvsmit  tu  a  large  extent  of  members  from  the 
tiuildry  and  tho  Chamber  of  (^mmerce,  should  be  greatly 
enlarged,  and  that  they  shouUl  apply  bo  Parliament  for 
pwwor  to aeeoiuplish  this  object,  along  with  jjowor  to  manu- 
facture electric  light.  It  was  agreed  to  meet  the  Gm 
Commissioners  on  the  subject,  and  tu  repoit. 


IncandeBoent  Xtampbolders. — Wn  hear  on  the  bent 
tttitliurity  lliub  tho  ckims  of  tho  early  patents  for  incun- 
dcAcetit  lumpholdors  for  tho  attacbmoal  of  an  incuudeaccnt 
lamp  to  a  holder  by  contacts  or  upring^,  nre  intendiKi  to  be 
enforced.  W«  ar«  informed  that  one  of  the  largust  firms 
of  electrical  manufacturers  and  mippliers  hare  inresligated 
tboec  claims  and  acltiiowl edged  them,  and  are  now  paying 
rojttlty  upon  (til  inca-ndeecont  lampholdors.  This,  it  can 
be  seen,  is  a  vary  far-nuching  movo.  It  is  ramonrod  that 
tho  Vitrite  Company  in  conseqaence  of  thU  action  intend 
to  rcmovfl  thotr  muniifactory  to  the  continent. 

WUl  tbe  Oas  Companies  Move? — Our  contem- 
poiBry  who  dovotos  itaolf  to  both  gas  and  oloctricity  asks  : 
"  Instead  of  deprocialing  tho  electric  light,  why  docs  not 
Air.  George  LiveRey  use  hJa  influence  amongst  dJroctors  of 
gu  comjnnioB  and  others  to  frame  a  scheme  to  lay  b«[ore 
Parliament,  by  which  powers  to  generate  electricity  aud 
supply  current  for  light  and  power,  may  bo  secured  to  gaa 
suppliers  ? "  Some  of  tbe  securities  in  gas  eharcs,  according 
tu  the  JSullifinisf,  are  falling.  Something  will  havo  to  be 
done  by  the  gas  companies.  The  c]uestion  is,  are  we  to 
have  gas-elcutrica,  gas,  and  electricity  supplied  from  the 
same  central  station,  or  will  tbo  giis  companies  refufte  or  be 
unable  to  movel 

Visooant  Torringtoa. — We  regret  to  hare  to  record 
the  death  of  Viscount  Torriogton,  which  took  place  on 
Sunday,  October  20th,  at  Dinn-n,  whether  he  had  gone  for 
the  beneRt  of  bis  health.  Yiflcount  Torrington  vas  the 
cbairman  of  Crompton  and  Co.,  Limited,  also  of  tbo 
Crompton  Electric  Light  Comjuiiy  of  AuslraliiL  From 
this  it  may  be  taken  for  granted  that  LonI  Torrington  took 
a  groat  interest  in  electrical  enginooring  mattei's,  »nd  bis 
early  death  is  attributed  in  a  great  meaaiirc  to  overwork. 
Unfortunately,  nowadays  tbe  great  danger  is  from  work- 
ing at  a  high  pressure—bonce  we  have  to  deplore  tbo  Ioks 
of  one  whoM  itfropathies  were  in  the  right  direction,  and 
whose  helE*  was  valuable  in  the  development  of  the  new 
industry. 

Clkill.- — The  iDfonnatioQ  department  of  tbe  London 
Chamber  of  Commerce  has  issued  tho  following  circular 
relating  to  Chili :  "The  Consul  in  London  for  Cbili  baa 
courteously  replied  as  below  (for  tbe  information  of  the 
Electrical  and  Allied  Trades  Section)  to  an  enquiry  made 
by  tbe  secretary  of  the  London  Chamber  of  Commerce  : 
'  I  should  say  that  electrical  machinery  and  eiectric  light- 
ing apparatus  imported  into  Chili  would  come  uudor  the 
general  head  of  machinery,  and  bo  subject  to  an  <uf  mlt/rfia 
duty  of  l^  per  cent.  Motors  of  any  class  and  such  like 
have  a  lixed  valuation  of  35  cents  per  kilo.  The  exchange 
is  adjusted  periodically.  The  latost  tarilT  I  hare  is  dated 
1888,  but  should  tbe  interested  parties  to  whom  you  refer 
wish  to  consult  it,  I  shall  be  happy  to  allow  them  to  do  so 
at  this  office,  Chilian  Consulate,  dO,  CM  Broad-street,  E.C.'' 

Messrs.  OatU  and  fche  Vestry.— Tho  Works  Com- 
mittee vi  tho  St.  M:ittiiis-in- the- Fields  Vestry  meeting  on 
October  17,  repoiled  that  they  had  considered  the  action 
of  Messrs.  A.  and  f^.  Oattl,  in  taking  up  tbe  roadway  in  the 
Stond,  and  having  couumI's  opiiiiuti,  thoy  recomuiondod 
that  Me^i-H.  Gatti  be  informed  that  if  at  aoy  future  time 
they  proceoiled  to  take  up  any  [wrtioti  of  tho  i-oadway,  the 
Vestry  would  sue  for  the  recovery  of  the  statutory  peiiultic«. 
Captain  I'robyn  said  he  ho[>od  the  Vestry  would  not  put 
amy  im|)odtroGnt  in  the  way  of  Mcmih.  (iatti,  as  they  wore 
lai'go  nite|aycre,  and  they  intended  to  supply  their  iitigli 


boura  with  the  electric  light.  Mr.  Laing  said  Messrs.  Gatti 
ought  to  ho  informed  that  if  tbcy  did  any  work,  such  as 
opening  trenches,  they  must  first  ^ve  notice  to  the  surveyor, 
and  any  auoh  work  undertaken  without  due  and  proper 
notice  would  be  carried  out  at  their  own  risk.  It  was 
agreed  to  infoitn  them  upon  the  point. 

Inoreaslng  Railway  Traotioo.— The  fallowing 
details  aie  forthcoming  of  tbe  experiments  with  the  eteotrie 
traction  incrooser  by  means  of  a  dynamo  current  passed 
through  the  reaj  driving-wheels  to  tho  rails.  The  experi- 
ments were  carried  out  on  the  Trackville  grade  of  the 
Pennsylvania  and  Reading  Kailruad,  which  averages  185ft.to 
the  mile.  With  the  dynamoninning  anda  train  of  4!^  can 
attached  to  the  locomotive,  the  ascent  was  made  in  28 
minutes.  Without  tbe  aid  of  the  electric  agent,  it  is  stated 
that  tbe  same  locomotive  train  would  occupy  55  minutes 
in  coveiing  the  &ame  gi'outid.  A  low-tension  current  is 
used,  and  tho  increased  friction,  it  is  claimed,  ta  under  tbe 
complcto  control  of  tho  engine-driver.  If  the  invention 
turns  out  to  be  of  practical  use,  it  will  be  of  great  advan- 
tage to  railway  companies,  as  it  would  obviate,  in  many 
cases,  the  uae  of  an  accessory  engine  to  assist  a  ttuiii  up  a 
heavy  incline.  We  shall  need  some  better  grounds  than 
tbsie  to  be  cotiviuced  of  the  utility  of  this  scheme. 

Jobbery  in  Bleotrio  Lightiag. — The  following 
serious  lettor  from  Dr.  SiUaiius  P.  Thonipaon  appeared  in 
tbo  Timts  of  Oct.  21 :  "Sir, — This  morning  I  received  &o 
enquiry  from  a  gentleman  of  my  acquaintance,  whom  I  am 
not  at  liberty  to  name,  infomiirig  me  that  a  cert^iin  pro- 
vincial town,  which  t  would  not  mention  for  worlds,  was 
about  to  provide  itself  with  oloctric  lighting,  and  euggefiting 
to  mo  that  if  1  wore  to  apply  t«  become  cousulting  electrical 
engineer  to  the  tnuncipality  in  qHestion  I  should  in  all 
probability,  if  not  certainty,  be  selected  for  that  post.  Bat 
my  corrcsixindent,  who  undoubtedly  is  in  command  of 
great  local  influence,  was  good  enough  to  couple  U>is 
suggestion  with  the  information  for  my  private  ear  that 
it  was  to  be  an  understood  thing  that  in  laying  down  the 
future  lighting  station   the  boilers  of  a  certain  firm   of 

Messrs. were  to  he  employed.     I  need  not  detail  my 

reply  to  a  proposition  of  such  a  naburo,  which  I  bad  more 
than  one  reason  for  declining.  Only  those  who  have 
investigated  tbe  matter  know  how  deeply  jobbery  has 
seamed  itself  into  municipal  matters  in  relation  te  lighting 
by  gas;  as,  indeed,  tho  Kalford  and  Halifax  gaa  acandab 
have  imrtially  shown,  it  would  be  indeed  deplorable  if 
the  same  spirit  of  jobbery  should  enter  into  the  newer 
industry  of  lighting  by  electricity." 

Electric  Tramoar. — An  Glectric  car  was  tried  on  the 
Bristol  ruad  tramway  route  at  Birmingham  on  Wcdnoeday 
with  entire  success.  Tbo  car  is  of  tbo  same  size  as  tbe  can 
en  tbe  Birmingham  cable  tramway.  It  is  lighted  with 
electricity.  The  moter  is  in  tbe  front  bogie,  and  the 
accumulators  in  which  tbe  electrical  energy  is  carried  are 
under  the  seate  on  both  sides.  It  is  expected  that  one  of 
these  cars  wilt  bo  able  to  run  70  miles  with  a  single  ebarge. 
This  is  a  full  day's  work  of  tho  |>re«ent  ears.  They  are, 
however,  only  reckoned  as  half-day  service  cars,  but  the 
whole  of  tho  receptacle  containing  tho  {>owot  driving  a  oar 
can  bo  taken  out  at  the  dep6t  and  rochaTged  in  the  R[>ace 
of  five  miniiten,  The  present  car  is  the  outeome  of  a  recent 
union  of  interestH  between  the  Julien,  the  Sprague,  and  the 
Electrical  Tower  Stoiagc  Hy»ttinis.  It  has  eiabled  the 
C-vntiid  Cumiuny  to  meet  the  hopes  recently  expressed 
that  (he  ultimatD  form  in  which  electricity  mighlbea[^«d 
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M  tbc  mobivo  power  of  trftmwuyB  in  Birmingham  should 
lie  the  self-contained  car  and  not  a  BepwMta  enpino.  Until 
recently  n  difliciiit^  in  tlio  umiiloymcnt  of  largo  wu"9  with 
sali-conlaincd  |Kiwer  han  been  the  »ss  of  the  driving  chain, 
which  has  been  found  in  practico  tobv  noiay  iind  liable  to 
broiik.  But  this  difficulty  has  been  'juit«  overcome  by  an 
irtj^iitous  arrangament  which  absolutely  diaimnBos  with  the 
chain,  snd  which  h  prnctically  noiaelcM. 

Dnndee. — The  preliminary  trials  of  the  electric  lighting 
lu  the  Albert  Institute,  I>iiudeo,  have  boon  v«ry  buccoss- 
fully  tested  in  the  pronence  of  Mr.  Bryaon,  conBidting  engi- 
tieor  :  Mr.  Al«rander,  city  architect ;  Mr.  Orchar,  convener  ; 
ex-Provwt  Ballingall,  Mr.  W.  B.  Thomson,  Mr.  Maclauch- 
lan,  eecreUry  ;  Mr.  W.  C.  Martin,  of  Patcnwui  and  Cooper, 
the  contracting;  en^inoure,  utc.  After  darkness  set  in  the 
lighting  proved  a  magnificent  aucccsa,  both  in  the  art 
galleries  and  the  libraries,  every  part  of  the  machinery 
working  with  [wrfoct  ref^ulaiity  ajid  smoothness,  The 
arc  lanifis,  which  are  of  the  Phn-nix  tyite,  of  2.000 
cp.  nominal  each,  gave  a  brilliant  light,  without 
tlie  slightest  hissing  or  jumping,  which  is  rather 
prominent  sometimes  in  some  ly|)e«  of  arc  lamiw.  The 
consulting  engineer  ex|xeflsed  hia  Mtisfaction  with  every- 
thing,  and  complimented  the  contractors  on  their  Buporior 
vorkunnship,  which  waa  aUo  confirmed  by  the  other 
gentlemen  prae«nt.  The  engine  and  dynamos  were  under 
the  charge  of  Mr.  Eico'irdnoM,  juti.,  ropre^ieiitative  of 
Messrs.  Robey  and  Co.,  who  have  supplied  the  engine, 
which  is  an  80  b.p.  compound  Robey  engine,  with  sejiarate 
locomotive  boiler  of  MoMre.  Hobcyand  Uo-'s  standard  type 
for  electric  light  inatallationi;.  We  may  mention,  also,  that 
Meesrs.  Bobey  have  supplied  theengine^  for  the  Newcastlo- 
on-Tyne  lighting,  the  central  station  for  which  is  in  a 
forward  state.  Mr.  John  Hudson  has  charge  of  the  eloc- 
K  trical  do|)attmeiit  at  Dundee. 

New  Tape  Maohine. — A  very  ingenious  and  uaeful 
telegraphic  rocorder  is  being  worked  at  the  ITaymarket 
Bninch  Ofltcc  of  the  Telegraph  Exchange  Company.  It  is 
perttcuLirly  descn-ing  of  attention  in  respect  to  ncw8[Kiper 
offices,  cUiba,  and  other  plncca  whoio  the  ordinary  t/ipc 
fnstn:menta  are  in  vogue.  With  the  csiatint;  inatrumenta 
sections  of  the  tape  when  printed  have  to  Iw  cut  ur  torn 
oiTnnd  fastened  down  an  rondablo  linea  on  shcotn  of  |ia|Hjr 

•  for  the  sub^itora  and  compositors,  or  for  pinning  on  the 
news  iKtards  in  clnbrooma.  The  now  instrument,  which  id 
the  invention  of  Mr.  Higgins,  the  engineer  of  the  comjiany 
referred  to,  prints  its  me^Age-<i  in  lines  upon  the  surface  of 
B  roll  of  (lajKir  Gin.  liroad,  so  that  the  ty|)o-nTitton  slips,  as 
eut  off  by  the  guillotino,  nppe^ir  much  in  tbc  form  of  ]>i'cofB 
of  printing  tyjwa  set  in  galley.  The  ordinary  tape  inaehinus 
|irint  vertically.  The  new  machine  ((Tints  horizontally,  w 
that  a  cominsitoi'  could  sot  direct  from  the  mucbino,  having 
the  mettages  like  a  handbill  on  the  waU  before  him.  The 
cylinders  of  paper  are  of  very  convenient  size,  3in,  in 
dinmctei',  including  the  wood  cofe,  and  Gin.  in  length, 
conreaiKHiding  to  the  breadth  of  the  pajier  aa  it  is  unrolled. 
Kich  roll  wdl  lake  tbo  impre-saioris  of  2K,000  words,  the 
rate  of  printing  being  2C  to  28  words  per  minute,  and  one 
winding  of  the  clockwork  gives  olTcct  for  A.OOO  words,  The 
motive  power  for  the  paper  cylinder  ta  derived  from  the 
gravitation  uf  a  heavy  weight  ;  the  actual  printing  is 
done  by  the  electric  current. 

I  Bradford! — A  special  meeting  of  the  Bradford  Town 
Council  is  to  be  heki  to-morrow  morning  for  the  purjwso  of 
considering  resolutions  relatJag  to  the  [>ro]Rieed  new  tram- 


wAys.  The  Gas  atid  Electrieity  Supply  Coinmiltoo  will 
also  ask  for  the  ap|>roi*a1  of  the  Coimcil  to  a  resolution  to 
borrow  an  additional  sum  of  iSri.OOO  "  for  extensions  of  the 
cloutricity  works  required  to  moot  the  growing  demands  for 
electric  lighting."  In  explanation  of  thia  proposal,  it  miy  be 
stated  that  the  sum  originally  authurisi>d  to  be  boiTowud 
has  already  been  expentlcd,  and  that  the  area  of  viipply, 
which  is  restricted,  cannot  be  extended  without  some 
further  expenditure  for  mains.  Applications  are  coming 
in  almost  daily  for  the  light,  and  strong  representations  arc 
being  made  to  indoco  the  conmutlee  to  extend  the  mains. 
The  Bradford  Club  and  the  new  School  Board  offices  are 
wiahful  to  have  the  olocti'ic  lights  and  the  ofhcials  at  the 
Town  Hall,  the  rooms  of  which  are  badly  ventiLktcd, 
ure  said  to  contemplate  merooralisiug  the  cumniitt««  Ut 
the  same  cfFect.  lb  ia  anticipated  that  Irafore  (Christmas  the 
capacity  uf  tbu  plant  at  present  in  use  will  bu  well-nigh 
exhausted,  and  that  for  the  economical  working  of  the  instab 
Intion  it  will  be  advisable  to  lay  down  a  number  of  accumu- 
lators, and  {losaibly  ta  add  to  the  number  of  engines  and 
dynamoH.  But  it  is  nut  intended  to  expend  any  large  pro- 
]>ortion  uf  the  sum  for  which  it  it  suggeeted  that  borrow- 
ing powers  should  be  obtained.  The  succesa  of  tha 
installattons  ao  far  effected  haa  more  than  equalled  the  most 
sanguine  antici|Kttiuns,  and,  of  course,  the  committee  are 
bound  totrc.it  with  toiiaideration  all  reasonable  applications. 

Blectxfcol  AppUoations, — Mr.  Foies  Bain  gives  an 
amoaing  account,  in  (he  Ekcirvai  fVortd,  of  the  various  odd 
ideas  he  is  called  upon  in  tbc  course  of  his  profession  to 
carry  out.  One  man  waitta  "an  inatcar  meant  that  i  ca,n 
find  gold  or  silver  three  feat  undoar  ground,"  Anothor 
fjentleman,  intelligent  enough  on  other  subjects,  furnished 
a  design  to  pump  electricity  out  of  the  ground;  still 
anothei',  a  machine  to  vitalise  gooae  egga,  to  improve 
the  bread  of  gcuso.  Notwithstanding  tlie«c  oddities,  there 
does  seem  to  be  a  large  field  likely  soon  to  lie  o|toncd  for 
ol<xtrical  enginecn^to  consti'uct  electrically-worked  machines 
fur  many  special  purj>o3«s.  Mr.  Bain  says  ;  "  I  am  frcqiiuntly 
called  upon  to  invent  and  devise  all  kinds  of  machines  with 
which  tbo  myatarioiu  power  of  ek-ctricity  ie  lu  'revolu- 
tionise' something  or  other.  tjiiiUia  number  of  the  ideas 
mid  suggestions  oDercU  are  novel,  and  a  number  of  tho 
machines  which  are  matle  to  carry  out  the  *  ideas  '  |}rove  to 
1)0  very  practical  and  valuable.  In  a  gr<at  many  cmos  a 
'vague  idea'  is  the  only  basis  they  give  upon  which  to  devise 
and  conatnict  a  niachinv  or  ap|karatua  that  will  when  com- 
plutcd  contain  a  doson  or  moru  iuiporlant  inventions.  It  is 
remarkable  how  ull  the  brunches  ol  induslj-y  arc  looking  to 
electricity  as  a  mcana  to  more  cheaply  or  rapidly  perform 
the  various  ojjemtiuns  incidental  to  manufactures  ol  all 
kinils.  A  moj'u  genei'al  uduuition  in  the  art  of  electricity 
will  no  doubt  incronsu  its  use  in  the  various  shopa  and 
faotorioe  throughout  the  world.  There  arc  now  a  number 
of  aiticles  manufactured  which  cuuld  be  greatly  chetipenod 
and  the  process  tjuickoiied  by  using  cleetrically  ojicrated 
mechanism." 

IaeedB.^At  a  meeting  uf  the  Leeds  County  Council  in 
July,  the  Electric  Lighting  Committee  wore  aiitlioriaed  to 
light  by  electricity  [larta  of  the  Town  Hall  and  Municipal 
Hnildings,  a,a  sot  forth  in  the  report  then  presented  to  the 
Council,  at  an  estimated  expenditure  of  .£3,000.  Portions 
of  tha  work  have  been  already  carried  out,  and  at  a  meet* 
iiig  of  the  committee  just  hekl  it  was  decidoti  lo  |>rocoed 
furtjier  with  the  Institllation  to  the  extent  of  lighting  the 
rate  offices  in  the  Munici[Kil  Buildings  awl  the  police 
olGcos  in  the  Town  Hall.     This  is,  of  course,  antu-cl<j  \vw 
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dopeiKlont  of  tbo  larger  Hctieme  for  lightin:;  ,  orU'oiiH  of  the 
borough,  which  tbo  Council  sbolvoJ  at  its  lut  meeting. 
Some  dtiieuBiion  took  pUco  lu  to  tho  ov«ct  mejiniiiK  ■)(  the 
Oouucil's  resolution  po8t])onin^  the  scbemo  for  12  niontb)^- 
Ib  was  contended  that  the  Council  implied  l>y  thBir  reso- 
lutioD  thut  the  commttttio  should  cca&c  to  do  an^-thing  I'u 
the  tt-ay  of  public  Ut^bting  for  six  raoritbB.  Ultimatoly  ib 
WHS  agreed  nob  to  put  too  lit«rnl  it  tneitniiig  on  tlie 
CoiincirB  decision,  but  to  cnntimie  making  enqiiiriea  as  to 
eltictnc  lighting  iniprovoinciit«.  The  Town  Clerk  stated, 
as  a.  curious  coincidence,  thikt  the  Kotbingbain  Corpora- 
tion, having,  at  their  own  exp«ns«  and  tnth  eunction, 
obtained  copies  of  the  LcdiU  otectric  ligbting  t'e|>ort, 
had,  after  carefully  considering  the  tiigumenU  lined  there- 
in, actually  ticcidcil  to  apply  to  Parliament  for  a  pro- 
visional order.  Tho  Leeds  Corporation,  on  thin  same 
report,  refused  to  apply  for  an  order.  A  letter  was  read 
from  the  Vorksbire  HouBe-to-Housc  Eleotnc  Lighting 
OompiTay,  in  which  it  was  stated  that  the  company  in- 
tended to  apply  for  a  proviaiunat  uixlcr  for  Leeds,  and 
aeking  the  asaiatance  of  Che  committee  in  their  applicatioti. 
On  the  proposal  of  Alderman  Spark,  seconded  by  C'Oun- 
cillor  Willcj,  tho  letter  was  referred  to  the  Council.  This 
being  the  last  meeting  of  the  committve  for  the  present 
municipal  year,  a  vole  of  thanks  to  the  chairman  (Mr.  W. 
IL  L,  llaxdwick)  for  his  services  during  the  jiast  year  was 
adopted. 

Telegraphs  in  China. — The  latest  official  list  of  tbc 
Chinese  Tuivgi-apb  Adminiiitrabion  onabloa  us,  says  tb« 
7V»iiv«,  to  estimnte  the  m^rvellous  cxtoniiion  of  telegraphs 
in  Cbina  during  the  jiaRt  fnw  years.  There  were  136 
stations  opened  when  tbo  T»nok  was  compjlod,  from  PcltJn 
in  the  north  lo  Chung-fab,  in  Hainan  Island,  in  the  south. 
There  are  now,  roughly  speaking,  three  main  lines ;  the 
first,  8t»rtin<;  from  tho  foreign  cuiice»aion  in  Tientsin,  goes 
ill  a  gigantic  cuive  thinjugh  Chining,  Chinldaug  on  the 
Yangtaiio,  Soochow,  Hangchow,  and  thence  along  tho 
coa»t  through  Foochow,  Araoy,  Swatow,  and  Canton,  up 
tho  W'cst  River  to  the  frontier  of  Tonqiiin.  The  second 
Rtdrts  nt  Chiiikiaiig  and,  goinji;  up  tho  Vangtare  valley  to 
Luchow,  in  the  extreme  wast  of  China,  turns  southward 
bhruugh  tho  uipitil  of  tbc  Kwciehow  iHOvince.  through 
Vuiinaii,  and  ab  Momcin  on  the  Burmese  frontier  turns 
westward  tcwai^t  Tomfmn,  and  stops  at  a  distance  of  60 
milosfi'oni  tbe  termitiuii  of  the  hrstlino.  But  since  the  list 
was  isHUed  ihe  gap  has  been  crossed,  and  tbe  enormona 
circle,  which,  starting  from  Chinkiang,  embraces  all  China 
south  of  tbo  Vangtasc,  is  now  comiilote.  The  third  main 
lino  runs  from  Pckin,  through  Ticr.t*Hn,  to  Kirin  in  Man- 
churia ;  thence  tbroe  lines  branch  off,  one  to  Aigun  on  the 
Amour  :  one  to  Hun-cbun,  where  the  Chinese,  UuHsian,  and 
Covean  frontiers  moot  ;  and  tho  third  to  Seoul,  tbc  capital 
of  Corca.  There  are  eOYera)  branch  lines  from  tbeae 
main  rotitea.  Tientsin  is  connected  with  Vaoting,  tho 
provincial  capita]  of  Cbihii  pruviiico;  Newchwang  and 
the  urseiinl  ab  Port  Arthur  are  joiiie«I ;  at  Huii-chun  and 
Aignn  tbe  Chinese  lines  join  tliose  of  \he  Russian  Siberian 
system  :  the  line  to  Seoul  is  extended  to  Fusan  and  joins 
the  Japanoee  cable ;  a  second  line  to  Canton,  through 
Kinlnang  on  the  V'angt^KO,  hsu  lately  boon  conttnicted.  In 
fitct,  it  is  easier  lo  aay  where  the  telegraph  is  not  than 
where  it  is.  The  remote  provinces  of  Shansi,  Shenvi,  and 
I\»iiHU  are  (intoucbed  ;  so  is  Htman,  while  Honun  is  <jon- 
nacto^l  only  at  ita  capital,  on  it*  north-ea»t  border.  Unly 
mie  treaty  {lort,  Wuncbow,  is  nnthout  tbe  telegi-aph  The 
J/fji-n  :inf  Jividin]  into  official  and  conimorcial.     The  foitntir 


incbide  the  extension  along  lite  Tonquin  frontier,  and 
thonco  northward  to  Luchow,  near  Chunking,  in  Sxechuan, 
'he  Corenn  snd  Mivncbnrian  linos,  and  tho  Formosa  cable. 

Hnrrosat«.^A  epocial  mecbiiig  of  the  Harrogate  Town 
Council  was  held  last  week  to  take  into  considcralion 
no'liceafrom  tho  following  comiianies  of  their  intention  to 
apply  to  the  Board  uf  Trade  for  provisional  orders  to  supply 
electricity  for  any  public  or  private  purpoiea  within  tbe 
borough  of  Harrogate— viz.,  the  laing,  Wharton,  and 
Liown  Cunstnictton  Company,  Limitwl  ;  the  Electric 
Construction  and  Maintenance  Comiiany,  Limited ;  and 
the  National  Electric  Supply  Company.  Mr.  Crichton 
(on  IjohaU  of  Mr.  A.  M.  Bat«80u,  solicitor  for  Use 
Corporation)  road  a  report  on  tho  qtiesdon.  Alder- 
man Simpson  proposed.  "That  in  pumuance  of 
section  I  of  the  Electric  Lighting  Act,  1S88,  tbe  con- 
sent of  the  Council  be  not  given  to  the  obtaining  of 
such  provisional  orders  by  any  of  the  said  comjumiea." 
Mr.  Oxley  seconded.  Alderman  Ellis  said  that  tbe  lighting 
by  electricity  wan  yet  in  its  infancy,  and  that  at  preseut  it 
would  ho  more  oxpondivc  than  gas.  He  did  not  think  that 
it  was  prudent  to  run  the  risk  of  handing  over  any  powers 
they  poa£es9od  to  any  of  the  com|uinies.  Tbey  were  not  at 
pcesent  prepai-od  to  say  what  they  would  do,  but  they  oii^ht 
to  decline  to  grant  anything  of  tbe  kind  at  present.  Alder- 
man Taylorsaid  ho  believed  itwould  botbelightof  the  fat»iro. 
Already  at  several  watering-jilaccs  it  had  been  introduced, 
and  although  it  was  much  more  costly  it  assisted  in  keep- 
ing up  the  prestige  and  popularity  of  tliose  places.  It  was 
a  r|ue.°ition  that  should  bo  kept  well  before  the  Corjioratioii, 
aa  they  did  not  know  how  soon  it  would  become  general 
Mr.  I),  S,  W'ard  thought  they  should  do  something  more 
thin  merely  dissent  from  the  proposal.  It  had  already  been 
demonstrated  that  electricity  was  greatly  superior  to  gas,  and 
flovernmont  institutions  and  various  bodies  had  been  testing 
it  for  some  time.  It  bad  been  utilised  at  tho  Oeceral  Post 
Office  with  great  success ;  and  in  one  department  since 
the  installation  of  ibe  light  X(jOO  had  been  saved  from  fee* 
paid  for  sickness  of  the  openttivest,  which  otherwise  arose 
from  gas.  Ho  conaiderod  it  was  essentia]  not  only  to  opjKiSO, 
but  to  have  no  further  monopolies  whatever,  as  they  already 
h;*d  KUrtlcicnt  in  the  town.  Ho  projioaed  that  a  mib-committee 
bo  appointed  to  thoroughly  consider  the  matter,  and  watch 
tho  system  as  it  developed,  and  report  to  the  Couneil,in  onler 
that  thoy  might  be  proparoil  for  any  emergency.  After 
further  discuwion  tbe  resolution  wna  carried  unanimously, 
and  a  sub-cemmibtee  was  formed  from  the  members  of  Lho 
Council. 

Constant  Speed  Tramway  Motors. — The  worst 
defect  in  the  existing  method  of  electric  cars,  says  Mr. 
(Ico-go  Wcstinghouso,  is  tbo  necessity  for  stopping  aiwl 
starting  the  motor  each  lime  the  car  is  started.  When  »it 
electric  motor  is  started  ita  efficiency  is  at  the  zero  point 
and  the  consumpLion  of  electricity  in  excessive,  often  result- 
ing in  tho  destruction  of  an  "  arnmmre  "  or  "  Held."  Every 
[>ei-sou  has  noticed  the  terrific  elTort  horses  havo  to  maico 
in  alorting  a  loaded  car,  which  is  alterward  moTod  along 
eo  easily.  In  like  manner  the  olociric  motor  baa  to  4xerL 
its  groateet  force  in  starting  a  oir,  and,  like  its  predecessor, 
is  often  seriously  injured  in  its  elTorL  To  obviate  this 
greatest  diificulLy  faa^  led  to  the  lue  ol  large  motun,  being 
in  otToct  the  same  ax  if  two  teams  wore  put  to  each  car.  The 
horsoA  would  not  bo  injured  by  the  strain,  but  they  would 
eat  twice  as  much,  and  coiisuciueutlv  increase  the  cost  of 
OjjeraLin}^     Tbo  use  ttf  lai'gu  motors  that  are  stoi*pcd  and 
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started  with  tho  cat,  and  the  consotjiHint  low  averugo  oloc- 
trical  efficiency,  ncccasitfttos  largo  cloctric  gtjiioralin^  aiipa- 
ratiia  with  corrosiiondingly  large  enfiiiies  anil  Imilern,  Not 
only  doea  tho  prcacnb  ajstcra  reciiiiro  this  larger  nijncity  nt 
dcctrit;  generatinfE  npjMtratns,  but  it  r«<{iiirosu  grciitcr  i»nd 
more  ilangeroiie  current  tn  he  carried  nverhead.  It  is 
etititDated  that  Iom  thuii  20  |ier  cent,  of  the  pawer  in 
cx|iOTidod  hy  the  ongities  (loiiig  ufTcttivu  work  whun  curs 
tro  etopfMxl  and  atailcd  frcijiiertUy,  Lhoii^li  when  ;t  nioUir 
»  jiwt  the  size  reqnirod,  and  is  nin  at  its  ri^hl  miftod,  an 
efficiency  o(  l^O  [tor  ecnt  iti  jwiuihlo,  Tn  nvoid  loaa  of  jinwci' 
doiuaTt(l»  the  use  of  a  motor  constantly  run  at  its  critiral 
■liufii],  or  that  s|iocd  at  which  the  highe»t  electric  eHifiency 
is  ohtuincd  ;  with  it  motor  in  conatant  motion,  the  niomem 
turn  of  the  arniaturo  bccomoe  a  poeitivc  adi'antage,  unlike 
its  inertia,  which  is  n  scrioilH  diuudvantagc  when  Htarted 
from  rest.  If  the  motor  iiins  at  a  constant  R|ieftd,  then 
there  ii*  i-eqiiii'cd  only  a  auitalilo  device  to  ha  inter[>oaod 
between  the  motor  and  cur  luclu,  whorahy  uny  tnte  of 
rotntion  of  the  car  axle  can  he  had  at  the  will  nf  the  atten- 
dant. The  Weslinghonsa  Electric  Company  haa  porfoetcd 
Olio  form  of  device  having  the  customary  }jearB,  whereby 
tlic  iibovo  'liacrihod  feature  is  accoiaiilishcd  in  n  simple 
and  eflectire  manner,  thus  ontil>Ung  tho  use  of  piopoilj' 
|)ro]tortioncd  nintors  of  nio<lerat«  ca-iuicity,  requiring  loss 
than  half  of  the  electricity  heretofore  thongbl  nccosBJiry. 
A  second  form,  that  will  disfioiise  with  the  objuctionalilo 
gearing,  and  thiit  wilt  (terniit  of  a  wide  vai-Jution  of  tho 
relative  B|iood»  of  tho  motor  and  car  axle,  is  approaching 
completion,  and  when  all  the  debiik  are  properly  pro[Kir 
tionud  will  he  the  ide.il  device. 

London  Connty  ConnoU,— At  tho  last  meeting  of  tho 
Conncit  the  reimrt  of  the  Highway^)  Committee  Wii^  moved 
and  adopted  to  the  ell'ect :  "  That,  subjcL-t  to  the  recom- 
mendation of  the  Finance  Committee  thut  the  necesjsury 
ooBt«  be  incnn-oil,  it  bo  referred  to  tho  I'arliamontary 
Committee  to  pregiare  and  inlrcdnco  into  Parliament 
in  t^c  ensiling  Beaaiori  a  Dill  conferring  the  following 
powers,  amonj^t  others,  upon  the  Conncil — vIk.  (a) 
As  to  overhead  wires. — (l)  To  compel  owners  of 
existing  wires  to  register  same,  tvith  route  pUin 
Bud  other  [larticiikrs,  iit  the  oflice  of  the  Council  within 
12  muiithH  of  the  Bill  hccoming  law,  such  register  to 
!>e  corrected  annually  i  (2)  to  require  in  tho  case  of 
new  wires  plana  to  be  submitted  for  approval  of 
Coiincil  before  erection  ;  (S)  to  remove  ownortoaR 
wireii ;  (4)  to  call  upon  owners  to  make  altprations, 
repair  defects,  or  renew;  (5)  to  malte  by-lawa  and 
regulations  aa  to  length  of  8iia.n  aci-oss  roads  and 
Btreeta,  height,  mode  of  support,  material,  and  gauge 
of  wires ;  (6)  to  authoriae  tn  special  cases  attacb- 
tnente  to  private  property,  aubjocE  to  tho  question  of 
compensation  or  i^iyuiunt  by  the  wire  owners  for  such 
privilege,  and  to  the  attachments  not  interfering  with 
the  free  uso  of  the  projierty ;  (7)  to  employ  inttpec- 
toTB  ;  (8)  to  proscribe  thut  wires  bo  carried  under- 
ground ;  (0)  l:>  charge  a  fee  for  annua]  rogislrution. 
(b)  Aa  to  subways. — To  consti-uct  subways  of  ttnch 
form  and  bieo  in  such  thoroughfares  or  etreete,  and 
at  such  convenient  times  as  tho  Council  may  deem 
desiiable  ;  (2)  to  compel  ownera  of  gas  and  water  or 
other  pipes  and  wires  to  use  subways  whore  ni.tde, 
and  to  remove  cxistiiig  pipes  and  wires  into  subways; 
(3)  to  charge  rent  for  use  of   subways,  and   grant  use 

subways    fi'ee  for  a  given  jieriod  as  compensation  in  easos 
of  compulsory  removal  to  {i)  to  aoquira  by  asi-eoment  the 


whole  or  portions  of  %'aiiltB  or  cellars  under  public  streets 
when  rcwjuiped  to  enable  fiiibwaya  to  ho  conatmcted;  (5)  to 
alter,  ffir  the  purpose  of  coiistmctinn  of  aiihwayii,  the 
[lOflition  of  Howcrs,  pipes,  wires,  iind  other  works  in  atrocta 
on  [lajTuent  of  actual  cost*  only  of  structural  alterations  ; 
(6)  tn  call  ii]K)ii  gas  and  water  and  other  cnmpiinieB  to 
sup|dy  pUns  and  full  {larticuUrs  of  any  pi]>es,  wires,  or 
other  works  belonging  to  ihcm  in  any  streets  along  whieh 
it  may  be  suggested  that  »iibways  should  l>e  laid  ;  (7)  to 
call  H]<on  gas  and  water  and  other  compnnioa  to  deposit 
(ilans  and  obtain  the  approval  of  the  (VmncJl  for  any  pro- 
ponerl  alteration,  renewal,  extentrioii,  or  addition  l^  oxiating 
|iil>e8,  wires,  or  works  in  any  thoroughfare  or  street ;  (8)  to 
removed  all  disused  pipixi  or  works  in  |>uhlic  streets ;  {9)  to 
m-iko  regulations  for  the  use  of  subways." 

Oraat Tonnouth. — Mr.C<H:kriil,tIio  Itoroughtnu'voyor, 
hatt  submittci]  a  rc[K)rt  to  the  Town  Council  relating  to  the 
electric  lighting  of  the  borough.  Among  other  things,  he 
says :  "  I  (eel  that  1  am  very  much  haini)ere<l  by  your 
instniction«,  a!*  lighting  the  public  atroeU  ainl  roads  of  a 
town  ivithout  providing  for  giving  a  supply  to  private  imii- 
vidualn  has  never  Keen  attempted.  At  Bradford,  the  lirat 
(j'orporatinn  to  complete  an  installation  for  jMiblic  lighting, 
they  have  found  that  private  imlividiiuls  have  taken 
up  the  whole  of  the  lights  (1,000)  which  the  plant  put  in 
WHS  capable  of  supplying,  although  the  ga«  under- 
talking  ia  tho  pro[iorty  of  the  ('or|>onition,  and  ix  sxip- 
pliod  at  2g.  id  |ier  1,000  cubic  feol,  with  liberal  dis;- 
counts,  while  the  Corporation  are  supplying  electricity  ut 
.">d.  per  Boai-d  of  Trade  unit,  which  the  public  were  told 
was  equal  to  gas  at  An.  por  1,000.  As  to  the  actual  cost 
nf  electricity  nomjKired  with  gaa,  exjwrta  very  much 
difTer.  In  my  last  report  I  gave  the  cost  of  electricity,  as 
compared  with  gus.  at  3s.  Ud.  \kv  ',000.  1  have  had, 
since  making  that  re[iort,  an  offer  from  eminent  elec- 
tricians to  put  in  an  installation  am)  supply  electricity 
at  3{d.  {>er  BoanI  of  Trade  unit,  which  they  claim  as 
equal  to  gaa  at  Aa.  Sd.,  this  price  to  include  all  interest, 
capital  charges,  and  allowances  for  depreciation.  .  .  . 
Some  very  imjwrtflM  installations  arc  now  <Imwing  near 
completion,  and  within  12  months  the  result  of  their 
working  will  be  known,  and  the  estimate  now  given  will 
he  proved.  I  would  urge  upon  the  Council  that  it  is 
aclvisahlc  that  they  should  seek  to  obtain  powers  them- 
selves, and  that  such  powers  should  extend  to  tho  whole  of 
the  borough,  including  the  jiortion  which  will  be  added 
by  the  recommendation  of  the  Boundary  Commiastoii, 
ne  it  may  be  Eucjioctod  that  railway  companies  will  be  good 
customers.  1  would  further  nsk  that  the  instructions  to 
me  should  be  amended  an  that  they  include  the  question  of 
providing  lighting  to  private  consumeni,  and  for  this 
purpose  cnquirice  should  bo  made,  cither  by  advertisement 
or  by  canvass,  to  ascert^iiu  the  ruquii'ementd  of  the  public. 
My  opinion  is  that  a  small  installation  could  be  com- 
menced, providing  for  lighting  the  busiest  jiortiou  of  the 
town,  as  Kogetit  and  King  streets,  and  such  open  8{Ki«e8 
as  the  Market  Halt  Quay  and  Marine  Parade,  phices  in 
which  the  increaao  of  light  would  be  a  great  benefit,  and 
ill  which  more  light  is  needed.  Tho  loads  to  those  positions 
would  be  ill  close  proximity  to  |)roporty,  which  I  am  certain 
would  be  good  customors  for  the  light,  while  the  Council 
might  provido  it  to  tlie  Town  Hall,  and  thus  save  a  largo 
sum  in  ventilating  Iho  iVsscmbly-room,  which  it  is  deter- 
mined is  necessary.  If  properly  dosigned  such  an  inatalla 
tlOD  as  1  have  sketche.*!  out  could  gradually  be  extended, 
and  would  -■ay  its  way." 
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LAHMEYER-S  SYSTEM  OF   DYNAMO  REGULATION 
AND  ELECTRICAL  DISTRIBUTION. 

IIV  LMSARD  PAOFrr.  ni.o. 

Among  the  several  mothod*  o{  rondoriog  dynamo  re^uU- 
Uon  sutomatic  that  have  lioen  rocontly  introdncml,  it  la 
•omeirttfet  unumial  to  find  one  embodying  bo  entirely  novel 
featurea  u  that  dflngnod  by  M.  Lfthmeyer,  nor  one  hnvinf; 
■uch  general  Application.  Instcud  of  prodiiciti«  tinifnmiity 
of  work  by  nlteraiion  of  reristance,  M.  LahmftjRr 
etib«tiUit«8  for  the  vivrinble  r&ristutce  a  variable  E.M.K., 
foreign  to  the  RM.F.  of  the  generator.  For  example, 
let  U9  cnneidcj*  the  case  of  a,  series  motor  making  a 
eoRstaiit  number  of  revolutiona  under  variable  louls,  aikI 
Bupplied  with  a  cnn»tant  current.  The  product  of  the 
effort  of  traction  exerted  by  the  motor,  multiplied   by  ita 
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velocity  of  rotation,  is  nmnifiMtc*!  externally  by  ite  work 
evaUiatcit  iu  horac  ixjucr.  Thu  condition  imiiosed  being 
that  the  mimber  of  reroliitions  ta  conetant,  jl  is  iiBce^uiry 
that  the  effort  «f  traction  bo  made  to  vary  [)roportionately 
to  the  extt-'mal  load.  Fur  each  motor  in  iicriej  thin  etTnrt 
Is  etjual  to  the  product  of  a  cunittant  by  the  anioitiit  of 
catrent  in  the  aimiture  and  by  the  number  o(  linos  of 
force  cut  by  the  arniaturc.  It  is  then  required  to  vary  the 
nnmbor  of  ii*c(td  tines  of  force,  and  coitseqiiently,  the 
E.M.F.  at  the  termtnttlfl  of  the  molor  in  poirospondoncn 
I  with  the  variwttons  of  th«  exlernul  loud,     lliis  i«  n.tuincd 

^m      hy  varying  the  am[)eic  turns  cm[iIoycd  In  excitation. 
^M  We  ciiti  arive  at  tbit  re)>ull  by  the  air  of  a  centrifiig:tl 

ngol&tor  connected  to  an  Adjustable  rc«i»t4rico  inurcalilcd 
in  parallel  with  the  winding  of  the  cleciromngncle,  in  such 
a  way  that  when  the  number  of  revolutions  incrsMaa  the 
rettatunce  in  the  shunt  diminiith«!i,  and  inversely. 

Another  arrnnKomcut  would  consist  in  dividing  into  a 
certain  number  of  aectiotti  the  soriea  winding  of  the  olectro- 
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lnu;^ieta  AVe  connect  the  leadinj;  wiros  to  those  lectiona 
00  aa  to  make  a  diminution  of  the  numtwr  of  revolutions 
corres[)ond  to  a  ;;re:tter  number  uf  turn*  of  tlie  electro- 
mauiietcuilB  travi^roe'l  by  the  current,  and  inveniely. 

The»6  airaiigeuieiilA  have  w  cummon  inoODvenieiice  that 
limits  their  iim.  Tlie  niMreasary  variation  of  the  ainjtcre- 
Uinia  of  excicaliuri,  from  full  to  un  loid,  ia  extremely 
liniiu<<I,  lliis  ropiiras  a  multiplicity  ol  contacts  to  bo 
Ira  versed  by  the  lever  arm  of  the  regulator,  and  givoe  to 
tbia  arm  too  great  amplitude  of  oecilktion  from  ita  meaa 
poeltien 

M.  I^iihnivKr  rtaolvoa  this  dilficQlty  by  inU-oduciuK  the 
contrary  F..M,F.  of  a  freely-revolvinx  unDnLuro  ^that  is  to 
■ly,  havitt);  no  load).  The  motor  has  two  armatures,  one 
of  which  doOM  work,  the  other  re^aUlen. 

The  ananitementadmita  of  much  modification,  acconling 
tu  the  nyxeui  uf  circuiu.    Uiie  coiisiats  in  puUJoR  the  arma- 


ture in  scrica  with  the  winding  of  the  etoctrowiaffWli. 
Parallel  to  this  circuit  is  a  serond,  compri«ng  the  ran* 
lating  armature  put  in  eeriee,  with  a  second  winding  of  the 
oleelromagneta  acting  opponltely  to  the  first.  The  aacand 
windinj;  hat,  therefore,  a  differential  action.  M.lahia^w 
terms  the  first,  the  oxcitinf;  winding,  and  tio  eeeotid,  t^ 
o[i|>oi>e(l  winding. 

Fiji-  I  reprc-ientJi  the  arraoKemcnl  diajtramaticalljr.  A 
is  the  workins  amuitHre.  e  ia  the  cxcitinfi  winding,  L  is  thi 
regulating  armature,  y  is  tlio  opimtcd  winding. 

I'ho  current  enters  at  1,  and  divide"  betweoo  tbe  two 
blanches,  f  A  f  and  «r  L  ?.  issuing  at  II,  The  two  anatMani 
revolving;  free  from  loud,  the  currents  will  be  respee*ie«*^ 
I  '  and  fg.  In  this  case  the  numlier  of  amperO'tnma  wii 
be  m  '  I  '  and  mgl  if,  designating  by  m  e  and  m  ;,  the 
number  of  turns  of  r  and  of  3. 

The  windings,  e  and  g.  are  naturally  so  calcnilatod,  tfaik 
the  number  of  ampere  turns  of  the  firet  may  pcapooteale 


Fio.  3. 

anil  the  diflference  bo  positivet  If,  however,  the  vnaUan, 
A,  becnmea  loiuled  with  work,  iu  contrary  E.M.R 
ia  lowered  and  the  bra.nch  f  A  t  will  immediately  take 
more  current.  Supposing  that  the  new  quantities  are  I  « 
and  I  g,  it  is  eridmit  that  the  nfieful  number  of  amper*- 
turns,  melt  and  m  ?  1  y,  wjil  be  j;T«it«T  than  the  preceding 
because  1  g  has  become  floater  and  oonsequentiy  I  t  has 
diminished.  When  the  load  on  A  ie  reduced,  the  converM 
ocvure. 

A  proper  calculation  of  the  windings  o[  the  two  braikdlW 
wotdd  admit  of  "  comiiounding"  the  molor  in  a  measure, 
BO  that  the  arbitrarv  lu^d  on  A,  by  modifying  the  subdivi- 
siun  of  the  currvDl  X  produces  under  the  differential  acUoB 
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of  the  two  windinip  the  exact  number  of  am|Nn4iirM 
re<tuirod  for  the  motor  to  make  lutdor  that  load  the  gi^Vh 
numlwr  of  revolutions.  The  rc^ilation  ia  aiiled  hy  the  hi-t 
thai  as  a  wbul(!  the  displacement  uf  current  has  the  elTcvt 
of  aligbtly  increasing  the  intensity  in  the  working annatitra 
ohcn  the  load  increaaes. 

The  arrangement  of  the  two  armUuree  in  series  in  tlw 
magnetic  circuit  requiree  that  theee  sheuld  be  of  oeariy 
ideatical  dimensioiia,  but,  on  the  other  haiMt,  that  Ihs  regit- 
Uling  armature  may  be  very  small  relatively  to  the  otoer. 
it  it  preferaUe  to  urann  the  anuaturee  |nnul«l,  as  tegaH* 
their  magnetic  fieUe  (fig.  2). 

The  two  amuturee  may,  of  course,  be  eadi  in  a  sepanto 
motor.  Neither  is  it  necessary  to  produce  the  mapietit 
field  of  the  regulating  motor  in  the  same  manner  as  Uiat<4 
the  working  motor,  that  is,  by  roeana  of  two  winding 
having  dilTeroiitial  aetion.     The  volocity  of  rotation  of  this 
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anaature  baine  deUrmined,  it  ie  always  ^oasibte  to  olitain 
tbfl  contrary  E.M.F.  necMsary  to  rc^tilatioii  by  modifving 
this  velocity,  so  that  its  magnetic  field  varies  with  that  oT 
the  worldug  motor  in  the  manner  previously  indicated,  or 
ao  tliuL  the  tiold  remains  invsniLble.  The  exciting  current 
may  therefore  be  obuinod  fruin  a.  third  eource,  or  by 
eaaploying  permanent  nagnets. 

Pie.  S  shows  another  urrangement,  whicli  conaists  in 
re^uiHting  the  [nagneti«m  of  a  dynamo  by  varying  the 
ampere-ttirns  of  excttation  by  a  magnetic  derivation.  C  is 
the  branch  of  the  electromagnet  proper,  ina£iieii»ert  by  the 
wiiiditig,  S,  intvrraUted  in  tiie  circuit.  The  branch,  D,  con- 
stitutes, when  fuebly  magnetisud,  h  magnetic  det'Jvnttoii 
(ahuiitkecper)  that  weakcnft  the  field  in  which  the  armature 
revolves.  From  the  winding,  S,  the  circiiitsiibdivides  at  I, 
one  part  running  to  tho  working  arniaturo,  A,  and  the 
exciting  coils,  <■,  and  the  other  part  tothe  regulating  armature, 
h,  and  tbe  contrary  winding,  jr,  The  two  iFindinea  are 
taken  round  D.  The  one,  e,  has  a  magnetising  aotion  in  the 
direction  indicated  conventionally  by  tho  lottormn^;  the 
other,  (7,  a  demagnetising  action.  Increiuo  of  loadincrcaaes 
the  tiurroEit  in  the  first  to  tbe  detriment  of  the  current  in 
the  second.  Thence  residls  tho  do«ired  inero&eo  of  the 
intensity  of  the  mn^netic  field.  The  condition*  of  regula- 
tion Undint;  to  maintain  a  constant  number  of  revoliitions 
are  thus  realiaud. 

Theae  arrangementa,  and  others  that  M.  Lahraoyor  has 
developed  at  conaiderable  length,  restores  the  principle  of 
empluying  an  armaturu  turning  without  load  in  the  gniso 
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a  rariablo  resistance,  to  regulate  the  numlMT  of  revolu- 
tions of  the  wnrking  annature  of  an  electric  motor,  while 
hy  consequence  of  the  aTTangem«nt  of  circuits  employed 
the  speed  of  tho  rogulntion  armature  varies  according  to 
requirement.  The  condiiion  of  thii  meihod  is  that  the 
current  delivered  to  the  motor  remuins  constant. 

It  is  potsible  to  release  this  condition  within  limit  by 
regulating  the  velocity  of  the  small  armaturo  hy  means  of 
a  centrifugal  regulation  worked  by  the  main  armature. 
Let,  however,  there  he  put  tinder  consideration  the  appli- 
cation of  II  roguiuting  motor,  or  in  other  words  a  regulating 
armutiu-o.  to  the  dynamos  i'nnerating  the  current.  Suppose 
the  current  conaUnt,  and  that  thoro  be  employed  a  brake 
acting  automiiticaily  on  the  regulating  armature.  On  this 
brake,  by  means  of  a  spring,  a  weight  on  the  one  band  is 
caused  to  act;  on  the  other  hand,  a  cod  traversed  hy  the 
current  to  be  mainUkined  coustMnt,  and  the  action  of  which 
IB  ant^oistic  to  the  mechanical  system.  Fig,  4  rcproBonts 
a  itmple  method.  S  is  a  main  current  coil  acting  on  an 
electric  piston  and  thereby  on  the  levers  H  and  h,  and  on 
tiie  antagoiiistio  spring  adjusted  by  the  screw,  m.  B  is  a 
Jiiction  pulley. 

For  the  coil  in  the  main  circuit,  M.  Lahmever  prefers  the 
following  construction,  uhowii  in  Fig.  5.  The  tore,  K,  of 
tbe  coil,  S,  in  movable  and  is  raised  hy  the  antagonistic 
offbn  of  the  spring.  In  the  region  of  strongest  attraction 
the  core  takes  tho  form  of  a  cone,  in  face  of  which  is  sunken 
a  conical  cavity  in  tbe  baao  of  the  iron  alioatbing,  ft,  of  the 
bobbin.  This  base  \»  cojiiiected  U>  the  cover,  F,  by  the 
■heathing,  M,  drilled  with  airholes,  /.  This  cover  is  pro- 
longed by  an  iron  cylinder,  Z,  enclosing  the  moving  core  foi 


a  portion  of  ita  length,  with  hut  a  email  space  between  tho 
two  pieces  of  iron.  The  lines  of  force  traverse  iron  in  all 
parts  except  the  short  distance  between  the  conical  }>artB  nf 
the  ccro  and  base.  Consequently,  the  bobbin  producua, 
with  a  comparatively  small  numner  of  ampere-turns,  a 
large  number  of  lines  of  force  and  considerable  attractive 
force. 

Fig.  6  is  an  arrangement  in  which  the  regulating  anavt- 
ture  is  moiintetl  on  a  separate  foundation.  The  current 
produced  in  the  armature,  A,  MilKfividea  at  I  between  the 
two  windings,  <fg'  and  <e',  and  through  the  former  to  the 


regulating  armature,  whence  from  II  both  pas*  to  the 
oxtornalconduotor.  The  undivided  current  enters  by  tho 
bobbin,  S  to  A.  If  this  current  is  too  strong,  the  coil,  S, 
draws  down  the  brake,  which  allows  more  current  to  flow 
through  g  and  i/,  weakening  the  E.M.F.  and  current  output 
of  the  machine.  If  the  current  is  not  strong  enough,  the 
converse  occurs  by  consuquence  of  the  niisiitg  brake. 

Aa  an  instance  of  sensitiveness,  suppose  a  current  of  30 
am[Kres  traversing  the  bobbin,  S.  In  this  case  the  force  of 
attraction  of  the  bobbin  on  the  ooreia  1,900  grammea.  The 
apring  acts  in  a  contrary  direction  with  a  force  equal  to 
1,830  grammes.  The  mean  pressure  on  the  brake  is  80 
grammes.  If  the  current  increases  to  21  amperes  the 
attraction  of  the  bobbin  becomes  1 ,980  mmmee,  and  the 
spring  force  lomaining  tho  satoe,  tbe  brake  preemire  is  160 
gramuM,  that  is,  double  ita  moan  value.  Cnnaeqnently, 
since  small  vamtionM  in  the  current  to  he  maintained  con- 
stant produce  immediately  important  variations  in  tho 
brake-pressure,  it  follows  that  the  roguUting  power  is  ex- 
tremoly  sotisitive,  and  chat  considerable  changes  in  the  load 
as  well  as  in  the  speed  are  without  effect. 

The  contrary  windings,  g  and  /,  may  bo  omitted,  and  tho 
regulation  ctTocted  by  variations  of  the  current,  e  and  e', 
only. 

If  constant  K.M.F.  is  daairod,  choice  should  bo  made  of 
a  dynamo  shunt  excited,  and  the  regulating  armature 
inserted  in  tho  shunt  instead  of  tbe  ordinary  adjiistablo 
resistanco.  Tho  Wake  is  than  actuated  by  a  fine  wire  coil, 
S,  put  in  shunt  across  tho  turminals  with  an  antagonistic 
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spring,  BO  that  too  low  tension  at  the  terminals  of  the 
bobbin  cauBca  binding  of  the  brake  and  reinforoes  the  cur- 
rent in  the  ahunt-raaguets. 

Dynamoa  lobe  niu  parallel  could  bo  constructed  with  a 
aiiigle  armature,  earrving  at  tbe  same  time  the  motor- 
winding  with  its  collector  and  tbe  dynamo  winding  with 
itJt  collector  res|»ectivcly.  This  case  is reprt!scnte<l  in  Fig.  d 
by  the  concentric  colleul«>rs,  A  and  D.  The  same  magnetio 
frj.me  encloses  the  two  windings,  and  the  excitation  is 
taken  in  shunt,  m,  across  the  terminals  I  uvi.  Ut.^^  "^ok. 
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motor.  There  it  intorcalatcd  in  this  shunt,  according  to  the 
nmiiitjumoiit  Bhown  in  Tig.  7,  the  vriiitlin^  of  tho  ulcctro- 
magnets,  n  n',  aa  well  as  the  .-irmature,  L,  of  tho  nigiiUtiiig 
motor.  Both  the  neceswiry  brakes  of  thra  armature  are 
nvtiiatcd  by  the  coil,  H,  i>ul  iii  shunt  on  the  iitain  conduc- 
tors. For  tlic  udjuBtablc  resistatico  uauallj  employed  in 
electrical  distribution  at  central  st&tione  to  toaintain  con- 
stant the  &M.F.  at  a  distance  od  long  lines,  may  be  eub' 
stitntet^l  the  regiUuling  motor. 

3) 
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*  Fig.  9  shows  an  surangemcnt  in  which  this  is  carried 
into  efiect.  A  and  It  are  main  conductors,  in  which  the 
diifcrence  of  poteiLtiiil  shvuld  he  muintuinod  constant,  The 
motor  IE  iiiBL'rtod  tietwecn  the  iwinta,  I  and  II,  in  tho  lino 
the  terminal  tension  of  which  is  to  be  kept  constant.  Thfi 
branch,  I  K  r-  II,  includes  the  exciting  coils,  r,  of  the 
electromiign«t»  and  h  hif^b  iiiTatiable  resisUtiicc,  K.  The 
Lpbranch,  I  ^  L  II,  i'lcludes  the  annatnre  of  the  regulating 
HtDotor,  L,  and  the  demagnetising  windingR,  $,  of  the  electro- 
^UtgneU.  L  und  ij  have  relatively  low  rcnistaiiccs.  The 
ODuin,  S,  in  suLmittod  to  the  action  of  tho  distant  E.M.F. 
by  Bitecial  conductore,  //.  It  so  acts  on  the  brake  ayateni 
already  described  as  that  if  the  distant  E.M.F.  is  lower 
than  the  noi-mal  E.M.F.,  the  brcaVinj;  of  the  motor 
iicreHsus,  uiid  invei-sely.  The  regulatinn  by  the  motor  in, 
ju  a  rule,  in  these  cases,  related  to  u  minimum  limit  of 
current  in  tho  line.  It  is  {•OMiMc  to  dotiv-mine  this  limit. 
Suppose  that  it  t>e  one  tenth  uf  the  maximum  current,  Iho 
motor  will  then  tict  so  that  a  current  of  a  value  eqiud  to 
one-tenth  of  the  ma-ximum  cuiroiit  will  dotormiiie  ihu 
minimum  churge  or  load  of  the  brake.  The  gntatcr  pait 
of  the  eurront  travei'seH  the  branch  I  lie  II.  Tlio  motoi 
then  receives  a  (;roater  numl^er  of  liiica  of  force,  und  L  do 
velo])s  a  high  contrary  K.M.F.  As  R -t- •:  uoiistttuUvi  also 
a  high  ivsistatice,  tho  motor  will  stbeorti  the  least  iiuHsible 
tension.  This  is  i^i-ecieely  what  ia  to  ho  attained,  because 
owing  to  the  small  current  in  the  line  F.  the  loss  of  E.M.F. 
is  small.  If  tbo  rnrrent  in  F  K  increases,  thu  K.M.F. 
fulla.  But  it  also  rcsulu  thil  the  brake  acts,  and  the  cnr 
rent  in  the  motor  follows  profciiihly  thu  hraiuh  I  I<  >;  1  I. 
The  uimilier  of  lines  of  foicc  and  the  coiiti'ary  K.M,F.  of 
tha  motor  diminish,  so  that  the  motor  alisorlts  loss  E.M.K. 
Whcit  the  current  in  F  is  at  maximum,  m  ;i  I  (j  ia 
neaily  cijua!  to  rjc  I  r.  The  ruindjer  of  lines  of  force  catr 
He  neglected,  or,  in  other  woitis?,  (ho  armature  in  nearly  at 
rest.  'Ilic  distant  tension  docs  not  then  siensibly  difi'or 
from  thu  iiormut  tension  if  that  in  A  and  tt  is  hupt  coiiM'aril. 
The  fnrcgniiig  are  the  chief  among  the  mt'lhods  ileviyed 
by  M.  Liihmoycr  (or  the  purjwse  of  mairitaining  coustiitil 
spued  with  motors  and  coniitajil  F.M.F.  or  current  in 
electtical  distribution.  I  may  pietiently  return  to  tfiix 
subject,  Hhowing  what  has  recently  tieen  done  by  uthoi's. 


ADDRESS   TO  THE   MECHANICAL  SCIENCE   SEC- 
TION OF  THE  BRITISH   ASSOCIATION. 

IIT  WltLUM  AXbKIUUiM.  M.t.C.E.,  t-KKNIDUtr  UV  THB  MCCriU.I. 

(('•iiirlU'lril  fitiin  fKhT    ff'»). 

But  the  uiunti  Bnecitic  jfl'uvily  ■•f  thu  Mrlli  ns  (leUrriuiuod  by 
M»a1iulync  Ciivpii(li*1i  aim  ••Hicr*  i-ertAinly  PXciutlB  &va.  Mid 
cull  mi  II  en  Lly  tho  iiinrr  imrUmi  of  mirijluhv;  iiiiimI  li«L'i>iii(xi««id  >'f 
aulMlancon  lioavitir  tliuu  LU»i>r  i-xUtiiit:  »ii  llir  xiiifHci'.  mul  iiiii.'li 
Bulmtances  nro  Mitit'  U>  Iw  roiniil  nuumu  llio  oUiiuoiitii  tiilli  lii^li 
atoinic  wcitjhts.  The  'jucslioii  aiiHui,  "What  ct«iiiunU<>f  lliin 
c)i«n<.'tcr  nrc  «c  likely  Ui  lind  in  tho  il«<piliii  u(  Uit-  uaitli  f " 
In  ibo  tint  \t\nn\  niiicu  gfini-ii  ililTiint;  thniiigh  ciicli  utbor,  n  ueniun 
nrdlKirliiiH  i>f  lUi^  i-lttiiioiil«><(  liii;li  Hloink  weight  will  xIru  Ijv 
tuund  ua  thu  Aurfni-i.-  nf  tin-  nirth.  Kivuiidly,  iKo  I'.knitintl n 
fomiinj;  cbo  bulk  uf  thf  ufiith  luimt  b«  (fumil  ijt  tliu  itliiii>H[rliRr(; 
of  the  aun—  if,  indeucl,  tliv  otrtti  viiica.-  rurmed  jinrt  nf  itit  lUiiiixi. 
ptierv;  ant)  of  all  tbo  vionicnt*.  imti.  with  a  siivL-ltiL'  ^'ravily 
,  Vic««diiig  seven,  and  »ilh  an  atomic  wui^ht  ot  5^,  i:orr««|)umU 


bcRt  with  theas  rcriuireniontA,  for  it  is  found  in  sbundanoe  on 
tho  awrface  nf  the  o*rlh  :  »nd  the  •p&ctruiioupu  hui  revealed  th« 
wry  murlioil  prwonco  of  iron  in  the  nun,  where  it  must  be  partly 
ill  the  fluid  and  partly  in  the  gaseniia  atau  ;  and  oottseqoaatljr 
irnn  in  kr^«  miuucd  must  exist  In  th«  oarih,  so  that  th»  msaii 
■[lecific  gravity  of  our  |iliiiiet  amy  well  ba  five,  the  raluo  which 
hiu  been  det«nnin«d  by  indepeikdent  mean*. 

It  ia  uot  easy,  however,  to  defiae  in  what  condition  tlie  WMtm 
of  iron  which  mnat  exi*t  in  the  heart  nf  tho  o&ith  is  likely  to  Iw. 
Iron  is  capable  of  iaming  i\  vnat  number  of  eombliiMtioiu,  de- 
pending upon  the  relative  pmpoitfnn  of  the  vnnoiu  elements 
present.  Thu«,  in  the  hl(iat-iunuu:e,  oyygen,  tarbob,  nitngeD, 
esleium,  ailioao,  and  iron  aro  AsaoeiatM,  and  produee,  ttndsr  tke 
Mtion  ci  heat,  bMidea  vnriuuH  k>s'>",  »  osrburet  of  iron  and  sU^ 
the  Utier  contAiniiiff  chiefly  silioon,  calcium,  and  oxygen 
is  to  >ay,  stibttances  similar  (o  thi>so  which  form  tho  bulk 
surface  of  the  cmrth.  Iliit  the«(t  r»ino  clomcnta,  if  theiw 
excess  <if  oxygen,  will  nut  yield  uiiy  carburet  of  iron,  aOi 
antno  reiiilt  will  follow  if  there  be  n  deficiency  of  nli«o«- 
cnlgium,  bconuee  of  the  bir^c  iiroportion  of  OKyseu  which  th«j 
sjiprvpriatc.  Ill  the  saiiie  way,  during  the  oo<Mmj[  of  the  earth, 
if  uxyKcu,  cerbon,  and  iiuu  were  aMociated,  and  if  Ui«  carbon 
w»r«  in  exoeee  of  tlie  oxygon,  the  greater  pirt  of  the  cerbop 
would  vacapo  in  the  gaaoous  state,  wlule  the  remaining 
wotdd  unite  with  the  iron.  It  is  certain  that,  in  the  b< 
tbo  .Mirth,  there  must  bnve  been  a  deticicncy  ol  <ixygon, 
i>f  ib  littT  njwoitic  f^ravity ;  and  thv  nrj^uincnt  is  ttu|>pjrt«(l  by  the 
[itcl  that  free  oxygen  and  it«  uoiiiiJi/uiidK,  witli  the  ligblvr  ele- 
iiieiiLn,  ikltimnd  '»)  the  aurfocQ.  Furtiicr,  it  niuat  be  preeiUlMd 
that  much  uf  tliv  iron  ciiatintj  st  t{ioal  depths  muet  be 
ijvcr  and  protected  fri:;ni  oAy^^cn  by  a  coating  of  aleg  :  eo 
taking  all  these  coiisiduriiti'>iiB  int')  account,  it  is  rcaaonal 
conclude  that  deep  down  in  Uie  vnrtli  tlicrv  exist  Inrjjv  uk*a»e« 
of  irun  in  part  at  least  in  the  nmlalliv  iitato  ur  coiulnued  with 
carlittu. 

Till)  aliovu  views  receive  cunsidorablo  cuufirmaUoa  from  the 
cunipiisition  of  inet«orii:  matter,  for  it  idso  forms  a  pottaoti  of 
tho  sijlnr  systeiii,  and  originated,  like  tho  earth,  from  oal  vt 
tho  solar  atinosphore.  Mctcoriten  urc  im^t  [irnbably  fntKuu'nta 
of  pUneta,  and  n  Urge  pronorl.iiiii  of  ilii^ui  inehidn  tmn  in  their 
oiiniiHinitiini,  nft«n  aa  cnrliidus,  in  tile  same  fomiaaordiiULry  caai 
iron — that  ia  to  my,  i  |)nrt  <i(  tliu  carbun  ia  free  ami  n  pirl  is  in 
cbunucn]  union  with  tho  imn,  It  has  been  shown,  beaidee,  that 
all  basalts  c.int«in  iron,  and  hiiwdtn  arc  nulhinj^'  in<>re  than  lavas 
fiTced  by  vnlcAiiii:  vriiptioriii  fi>i[ii  the  hunrt  of  tho  iwrlli  lu  it* 
narfncv.  1'he  nniiu'  (-aiinm  iiiny  hitvu  Knl  tii  tho  exiatonce  of  oufu- 
biiiihtii'iin  of  i:urbi)i]  nith  otliei'  nietals. 

The  prounas  of  thu  furiimtion  uf  put n ileum  soenis  to  be  the 
fulliiwinu  :  It  is  generally  admitted  tliat  the  crust  of  tlio  earth 
ia  very  thin  in  comjiariBon  with  the  dinnictor  of  tliL^  Utter,  and 
that  this  crust  uuoloeos  soft  or  lluid  Niibslancm,  aiiioiii;  whitji 
thu  vnrbiilM  of  imn  and  of  other  inutnln  tlnd  »  plaM.  Whou,  in 
ciinaixiuciiixi  i>f  c»oliiiu  or  nniiio  othur  caiini!,  n  liaBure  takL>B  place 
l.hroLi;;]]  irliitli  a  niiauilahi  ianK»  is  protiiidcxl,  thu  crust  of  the 
t'ltrtli  is  liditl.,  iiuci  at  tlio  (uot  uf  the  hills  tiiwurca  arc  fonnod  ; 
or,  at  any  mtv,  the  continuity  of  tlio  rocky  layei'^  i»  dinturbvtl, 
nod  thoynro  rendered  nior^nr  less  porous,  so  that  surface  watvn 
arc  able  to  make  their  way  deep  inUi  thr  Imwels  of  the  earth, 
mill  I'l  rvacli  nccruiinnivlly  tin:  boated  depiinitnl  inetalliocarludt^ 
which  may  uxial.  dilior  iu  «  ae]nntteii  cuudilion  or  l>l<-ii(lnl  with 
othur  matter.  l'niU:r  aurh  ciri;iiiii»(»iious  it  in  tmny  to  sc«  wlial 
imisl  take  jflnet.'.  Iiimi,  or  u'hnlvvi.'r  oiher  metjil  may  be  present, 
forms  au  oxide  with  the  o:\yLTii  of  iho  wnl^r  ;  hydnt^ini  la either 
91*1  frmr  or  coiiiliini,Ml  with  tJir  carlnm  whirh  ana  asmiciat*!*!  witli 
till!  iiiiilid,  and  lun'-oiiiir  a  voliililH  MltlHUilIC1^ — that  ia,  tiapbtlia. 
Tliu  WHier  wliirh  had  |>L-iiutmtuil  dnwti  to  the  incaiidcaceut  maaa 
wiu chnniiL'd  iutoaLcnm.  n  inirtion  rif  tvhii'h  found  ita  way  through 
the  porous  subslanco  with  whieli  ihi;  tissui^s  wcni  tulcd,  and 
carriud  with  it  (lie  vapours  of  the  iicwIy-fonnLtd  hydrocarbons, 
and  thia  uiixturit  of  vapnuni  was  onak^nivod  wholly  or  in  t>art  aa 
tUHiii  KM  it  ivachnl  lli<>  coob-r  slmta.  The  chciiii<-Al  D,iin|MMulion 
of  ihi- byiU'iHarbiiiia  iinfluutnl  will  driiciid  uyitnt  tho  cundilioas 
uf  iimipurature  and  prt'wurt'  under  which  they  an-  formed.  It 
is  ohviojs  lliat  these  may  vary  between  very  wide  limits,  an  1 
hence  it  is  that  niineml  oils,  mineral  jiilrh,  or.nkcrit',  and  similar 
prr.iduct*  dilTerso  KT^mtly  fniai  cm-h  oilier  in  lh»  rulstive  pronor 
tioiia  of  liydi<<ij.!rii  and  rarlHin.  [  tiisiy  iiiuiitioii  tlial  artihcial 
piitrolciiiig  IiiuiIh-hi  fi)-i|uciii,Iy  pri-jMivd  by  a  pruvCM  analufpajs 
til  thai  deBciibHiJ  nlmve. 

•Such  Is  Uiti  theory  of  the  ditlinjjuished  philusopher,  ahu  Iims 
framed  it  iint  Hlone  upon  hi*  nido  chemical  kiiowl'edj^e,  Imt  ,tlao 
upon  the  |>r!«-li(j«l  ei|wriein'"  derivwl  fnim  visiUiij'  utticially  the 
lirincipnt  ■i)1-))nHliinii3  distrirln  of  Kiiro|w  ahi)  America,  fnmi 
discuwiiij;  the  Hubjcct  with  able  mun  deeply  inttiruatcd  in  ch«!  inI 
industry,  and  of  C(illm:tin|j  all  (be  HVHiUblu  literaluru  uu  the 
Miiljjvcl.  It  is  iieiidloaa  to  remark  that  Dr.  MendcWff'a  vieii> 
ai-e  nut  shared  by  every  uoDineteut  aulliorily  ;  uererUielesa,  tlie 
i-xiinirknble  pRriiiaiioiicuof  oil  trnlla,  theapfiarentlyiaoxhauBtiblc 
evobitioii  of  liydmcnrtHai  u'*"""  >n  euitain  re^ima,  ahnoat  forv«s 
one  tolKdievu  tlial  thu  hydrouu'lHiii  jirriducta  must  liu  fi>rnun(;iu 
fust  lis  Lhey  are  iMinsuinv>l.  that  there  ia  liitJu  iliui^er  of  dm 
demand  ever  exceeding  the  supply,  and   that   thero  ia  evury 
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prospect  of  oil  bein^  (ounilin  nlniMt  every  portion  of  t  ha  Burfaev 
of  tho  enrth,  (w]ic;ciATt)-in  tlip  ridnitjnrgrott.  geological  di«turb- 
ancoa.  Improvoil  itiitthtxla  nf  borinu  welU  iriU  «rMbUffr«Ht«r 
doi>t.li«  to  ho  rmchcd  :  aiul  it  nliould  be  r«iiieml>ui«d  Hut,  a]>an 
frum  b)ie  owit  of  sinkinK  n  deep  well,  there  is  no  extn  expense 
in  nurkiiiy  ihl  groftt  depths,  because  the  oil  gencmlly  rises  to  the 
nurface  or  nt»r  it.  Tlio  gxtrnordinar;  pressunts.  amounling  to 
dOOlb.  porsqiurn  inch,  which  bftro  been  mcAsurcd  in  sotiio  wcllt 
soen]  to  mo  to  yi«ld  concltisiTi?  ^vklencv  of  the  impcrnieftliililiy 
of  the  sir»t«  (mm  under  which  the  oi!  ha*  been  forced  up,  «ii(l 
tend  to  confirm  the  view  Uml  il  must  have  been  (i>niied  in 
ntgionn  far  Wlovr  any  which  could  hnve  contJiinad  urgaiiii;  re- 
mains. 

TIio  veidhUand  iciMBiires  in  u«e  in  this  country  Area  sourco 
uf  cunaidf^rnble  trouble  iiiul  c<»ifii«iogi.  Bftsidos  the  ini]icnnl 
Imeaaiinra,  which  iire  ciini|ilicat«Ml  umuigh,  ik  i^reat  iiuinbar  of 
■  local  unite  ari!  iu  lue.  fcotlwt  miwary  HLningem  are  not  unfre- 
imently  dervivcd.  or,  at  any  ntte.  if  they  hope  t'l  esicape  fnjiii 
niiatisliei,  have  to  Apply  theiDsetvefl  to  the  study  of  local  customs. 
In  the  flcietitific:  wnrld,  sgaln.  tlie  metric  ^steiti  is  now  almimt 
cxohisiroly  used,  and  the  saine  may  bo  said  of  uiigiiiours  and 
manufncturora  who  liave  lo  do  with  fonil)^k  oouiitnua  in  which 
French  moaaurea  are  in  I'ogue.  The  aaiiiu  difllculty  «urrou]id<i 
llie  nicaatircnient  o(  the  power  of  motors.  The  unit  of  power 
is,  indeed,  frtira  the  nnture  of  the  case,  common  lo  the  whole 
world — it  Is  unit  of  welf^ht  multiplied  by  unit  of  height—and 
with  us  the  foaUponnd,  or  33,000  timM  the  foot-pound,  is 
jmtonU/ accepted  :  but  the  dilKRulty  livs  in  dutermining  how 
■1M  Bwunre  is  to  bu  iii>plii!d.  Tliua,  in  the  case  of  a  water- 
motor— «hoii)d  the  power  be  calculated  by  lliu  energy  latent  in 
the  falling  w*[«r,  or  in  the  actuiU  work  ijiven  offby  the  motor  '? 
In  heat-engines,  wo  have  to  deal  with  many  variablea.  There 
is  the  initial  prusNiire  of  the  working  agent,  the  termiiiH.!  pre»Bijru, 
the  length  of  Mtriike,  thu  nnnibur  of  rovolutLnns  pur  minute,  the 
indicated  power  iu  thr  cylinder,  the  efTm-tivo  pnwor  given  off. 
and  tlio  ade(|UBcy  of  the  nn^aiia  uf  nupplyin^  the  wwrking  agent. 
In  the  unrly  dayBoEsteani,  wlion  prosHurea  weru  pri^tty  uuiform. 
aud  ipt)«d  horu  ft  cortAin  relation  to  the  stroke,  the  diameter  of 
n  cylindtT  WNi  a  tolombly  chiae  indec  lo  the  poworof  tha  en^iii». 
Hikd  Buth  ainiplii  niksaa  "  10  ciraiitar  inches  to  the  horfle-|ltlwc^r." 
which  prsvaded  aiiiuiiu  agrioultumt  en(jinoert,  was  tuUirably 
in1«lligihle.  But  in  Uie«a  dayn,  when  jirMnurtiS,  speeds,  and 
nitns  of  uxpansioD  vary  so  greatly,  the  size  of  the  cylinder  or 
cylinders  is  no  lunger  a  guide,  and  imagine  that  most  hmuu- 
facturent  have  ciutsed  t*i  class  thdir  engine*  by  tht'lr  uominni 
horse-powur.  The  problem  is  pretty  ainiple  m  tho  caso  of 
pumping-enginea,  for  there  the  nominal  power  amy  be  taken, 
M  it  is  in  Holland,  to  be  the  aolual  work  performed  upon  the 
water,  and  perhaps  a  Bimllar  rule  might  apply  t"  motors  driving 
dynaiiioK,  but  for  most  other  purposes  no  simple  law  is  tmBailite, 
In  my  own  practice  I  have,  for  many  yean,  been  in  tlio  habit 
of  olaasing  engiue*  by  the  indicated  hurse-imwor  iiiirono  revo- 
lution (or  every  probablo  iuitial  t>re««iirt>,  below  the  ntaximuni 
one  for  which  the  engines  were  ueaigned,  and  for  rarious  istes 
of  expansion.  To  facilitate  the  calculations  I  use  cun-es  which 
give  the  theoretical  horee-mtwer,  on  the  supposition  that  stenEn 
expotida  uocordiiig  to  Baylu's  law,  for  10,000  cubic  iiichoa  of 
steam  measured  at  Che  moniuHt  of  oxiiaust,  which  is,  in  (net,  thu 
volume  of  the  cylinder  in  single -cylinder  oii^ium,  and  the 
rolumeofthe  hut  oylindor  in  compounds.  These  curves  are 
calculated  for  initial  pressures  rising  by  2Slb,,  and.  in  non-con- 
dmMng  enginva.  for  tha  extreme  range  of  oxiiansion  t)i«sible. 
and  to  fuurt««n  sxpaDsions  in  oondenaing  (ni^inos.  The  true 
indicated  horsepower  ranges  fmm  80  per  ceiit.  lo  85  i>or  cwitv 
of  the  theoretiual,  aa  above  statoil,  tiia  jirt^aiae  peroent^^o  de- 
pending upon  the  constiiiutiun  of  Uio  engine.  As  hirge  enKini>B 
are  now  almost  always  compound,  the  size  of  the  cylinders  is  no 
guide  to  tlio  lay  mind  ;  hence,  in  anawerini;  oiuiniriits,  it  is 
iieocwnty  by  iimio  ineaiia  lo  get  at  the  actual  hone- |>o«er  ex- 
pected and  to  Hettle  the  fniilal  presBure,  for  on  this  point  there 
la  still  much  timidity  amoriR  steam  ns«ni,  sa  thitt  tJie  engine- 
builder  has  to  adHpl  himself  in  this,  and  other  particulars,  Uj 
1^      the  netulit  or  prejudioas  of  his  customer. 

^H  In  marine  tingines,  again,  thd  difliailty  ia  still  greAt«r,  becntute 

^^  the  only  nuvuiiiri'  i>f  tho  cllortive  jiowor  of  the  eoi^nua  ia  thu 
speed  of  the  ship  under  givnn  conditions  uf  iminerBian.  But 
^B  the  resbtanoe  of  abipa  is  a  complicated  matter,  nut  perfectly 
^H  uoartained  yet,  so  that  the  8[)eod  attained  in  any  new  cumbi- 
^H  natjon  of  oo^ium  and  hidl  is  by  n«  riienns  a  cortAinty ;  hencu 
^H  soma  roengiUMsd  mmsurD  of  the  |v>wim'  <if  a  marintt  engine, 
^B  depending  itnty  on  the  mcaaurcmciit  of  the  cylinders  and  boil<M«, 
^B     beoomea  vary  deairablo. 

^ft         So  strongly  haa  the  want  of  a  standaNl  horsepower  txjon  felt 

^^»t)]gr  shipbiiilden  and  inarino  engine  ma kera  Ihal.  the  council  of 

^^P^  tua  North->!AKt  C<ia*t  Institution  ni  Kngiueera  and  Shipbuilders 

appointvd  a  (.-omnolttte  to  investigatii  thu  luhjecl.  aud  to  derise. 

if  possible,  a  set  of  rules  wliioh  would  be  generally   acceptable. 

^k     The  committee  made  its  report  in  the  spring  of  1383.     Tliey 

j^E     took  an  their  liaais  the  ittdieateit    h'Tse-powcr,  nndttr  ceitniii 

nornial  cunditLuna,  ami  pnipoae  Li  call  this  the  nonniil  indicated 

hor«e-[K)wer  (n.i.h.p.J.     The  norn»al  cnditiuns  are,  briully,  the 
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1.  Thar,  the  steam,  of  whalerer  Iniilftr  presauro,  la  exiiaiided 
to  the  aam*  terminal  iiriminri.'. 

2.  That  the  expanaiun  ia  clfected  by  all  engines  with  the  same 
degree  of  efficiency. 

3.  That  the  piston  speeds  of  engines  of  differant  leuKths  of 
stroke  ar«  proiKirtional  to  the  cube  rv>ot  of  thwir  nuipiiative 
ati-okst,  and.  further,  that  the  actual  loaded  trial  r.np  vrdue  of 
jHNton  Hpeed  itjay  be  tjtkun  as  144  times  the  cube  root  of  tht 
stroke  in  inches  (Hi  '  ^'3^.) 

4.  That  in  caios  in  which  the  engines  and  boilers  h^ar  Ui  each 
other  such  proportiona  m  to  prevent  condition  1  from  being 
fulfilled  without  thereby  violating  con^lition  3,  the  coal  consump- 
tion per  indicated  horao-oowor  will  not  bo  affectedt  but  will  be 
oonstanit  for  the  same  boiler  jireaaure. 

5.  Iliftt  the  boiler*  arc  constructed  in  acoordanco  with  what 
wilt  bogenomlly  rccogniacd  a*  Uio average  practice  of  tho  priiaent 
d«y  in  respect  c.f  the  nllowance  of  at^vvni  ronm  in  relation  to 
[jcwer,  the  dianioter,  area,  and  pitch  of  tuhca,  the  reHation  of 
h'[vite  ti.1  htialicig  surfaoe,  and  Iho  area  of  uptakes  itud  funnel  ; 
that  avemjjo  natural  chimney -draught  ia  uaoil,  or.  if  forcod 
dmught  be  omjdoyed,  tliat  it  does  not  exceed  tho  natural 
dniught  i  Uiat  tho  horse-power  is  proportional  to  the  heating 
surface  (0.).  and  to  the  cube  root  of  the  jjreasuie  (^  \'V.)  ;  and, 
further,  that  the  aotual  loaded  trial  tnp  horse-power  may  bo 
taken  as  iH|ual  I'j  one-sixteenth  of  the  heating  aurfaue  multiplied 

by  the  cube  root  of  tlio  uresiuru  ^ — — ~ 

16 

6.  That  the  eHicienoy  uf  the  en^ne  mechanism  ia  constant, 
and  titat  the  propeller  ia  such  ns  to  snuure  that  tho  enginee  will 
utilise  the  boiler  power  referred  to  in  condition  5  in  tho  manner 
prcscribcfl  by  conditions  3  and  4. 

Subject  to  these  conditions  the  normal  indicated  horsu-powtit 
u  found  by  niuttiplying  tlic  square  of  tho  diamobor  of  tha  kiw- 
prcsiiiire  oylinder  iu  inchen  by  the  cube  root  of  tliu  stroke  in 
inuliON,  adUinij  to  tliQ  prtidui:t  three  Uinea  the  heating  surface 
of  tho  boilor  in  stiuaro  feet,  iiiulti plying  the  sum  by  iho  oulw 
i-oot  of  the  prcaaurc,  and  dividing  trie  product  by  100. 


K.LK.r. 
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It  ia  evident  from  this  formula,  and  from  the  oonditiuiu,  Ui. 
account  ia  Mketi  of  all  tho  variables,  and  that  th«  bot)«r  b 
gnnjed  as  an  integral  jiart  uf  the  engine.  Tha  report  gives 
several  useful  furinuliu  dodueed  from  the  above.  Whether  the 
exprtuutions  given  are  the  most  convenient  jiosaible  for  goHeml 
marine  practice  or  not  I  am  not  competent  to  say.  but  it  seems 
to  me  thai  a  atep  has  been  taken  in  rhe  right  diruuliun  in  the 
HttoiTipt  which  has  bcim  irmdn  to  measuro  marine  onginm  by 
soniu  mlionat  ktjtndard.  The  members  of  the  comndtteo  were 
nil  thoroughly  practical  as  well  ABsdenlifio  men  :  they  determined 
tholr  coiistauta  by  rcfereniio  to  a  large  number  of  sueoessful 
caaoa;  and  1  sincerely  hope  tluit  the  question  will  be  pursued  by 
the  marine  engine  buiklera  on  the  V^  mt  Ciuuit,  and  by  tho  om- 
structorsof  land  ongino*.  Ah  enginoor  tJi  the  Royal  Agricultural 
Hocioly.  1  have  frmpiontly  hail  to  define  the  puwer  of  eitgines 
cntoru<l  for  cumpotition  for  the  Booiety'n  {inzea,  and  I  liave 
oxjmriimced  the  greatest  dilfioulty  In  la}'ing  down  rules  for  tho 
guidance  of  inlendiiiH  couipotitors,  being  fearful,  on  the  one 
hand,  of  restricting  originality,  anil,  ou  tho  iithor,  nf  ailmitling 
onginoa  of  groatly  v«ryiiiK  pnwom. 

I  havo  oxprosmidan  npiniun  that  the  nuniorous  engineering 
MiicietitM  which  L'xiil  atthis  day  have  it  in  their  power  to  promote 
thu  advauceui Biit  of  mechanical  science  in  a  notat>le  niHniier  \sj 
appointing  rt^^search  cnmm itt«(>s.  or  by  aiding  individual  inveati- 
gutions  from  their  abundant  iiii,An!i.  The  North-Kast  Ciuut 
Inatitutioii  of  KngniciTra  and  Shipbuildur*  hiu  doiiu  good  sorv'ice 
in  thisir  endeavour*  to  eatabliali  a  practical  uieaauie  of  the  powet 
of  murine  enginufl,  while  tlie  Institution  of  Mechanical  Kngineers 
has,  for  the  last  tun  years,  been  steadily  promoting  rosearcltes 
of  an  eminently  prficrticnl  natiiTt>.  Their  ex|ifiiidituro  haa  renchoil 
the  handnitme  turn  of  £1,700,  and  their  prtieoodingi  hare  beau 
enriched  with  rcpurla  on  Iho  '■  Haixluniug.  TL-mpering,  and 
Annulling  of  Steel,''  on  the  "  Korni  of  Itivoled  -loinla."  on 
"Friction  at  High  Velocities,"  on  "Marino  Kngine  Trials,"  and 
on  Che  "  Value  of  thu  Steam-Jacket."  Tim  naities  of  thi>si.<  who 
are  acting  on  thew  coinmitteos  tuv  u  gunrnntou  that  tho  iiivea- 
tigations  cnndiieUid  tw  them  will  rank  among  thu  vhuaical  works 
of  the  profuiston.  and  a'ill  abundantly  justify  the  libetid  expen- 
diture which  haa  been  incurre'l. 

It  is  im|iiia*ibto  to  condiide  the  aildnwt  which  i  have  had  the 
honour  tif  doliionnjj  without  an  allusion  to  tho  must  imivjrtant 
atrmrture  which  eiigintiering  akill  and  eiiturprisu  has  ever  ut- 
tuiuptval.  The  Forth  Bniliie  ia  rapidly  approaching  oompletioii, 
and  on  i^turday.  ^^eplenlbc^  14.  Mr.  Ilaker  is  to  deliver  a 
lecture.  In  which,  ho  will,  no  doubt,  tell  us  when  Ilie  great  «ork 
ia  likely  t'l  be  completed.  I  think  that  tho  uiembttrs  of  Uils 
section  belong  sutlk-iuiitly  Iji  thu  "working  elassM "  tu  have  a 
claim  III  ailiniuion  to  thu  lecturo.  and  t>'  hear  fruiu  the  ll|)a  o\ 
the  creatf.rof  the  bridge  the  story  of  ita  inception,  of  itapr-tgro** 
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Editorial  and  Publishing  omees : 

I8S-140,   SALISBOBY    COURT,   FLEET   STREET, 
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TO    OOBRBSPOHDBXTB. 

All  BiglUs  Jitxmd,  Secrtiane^  anJ  Managm  of  Companies 
Wd  imit^  to  fwnith  noiiu  oj  Mtttia^t,  Issue  of  N&v: 
WUirts,  InsiaUatiotu,  CaUraels,  and  any  in/orviatian 
amntettd  viih  Electrical  Engitumag,  tiAicA  may  be 
ttOmtUng  io  our  rtadtn.  Imvi^B  an  informed  that 
BMf  aceonni  of  Uuir  inwniinu  tabmitUd  to  tu  wUl 
reeeiee  aur  best  cmsideraiitm. 

'^11  t/mmvnitotioM  intttid<d  for  the  Editor  thotiid  he  addressed 
C.  H.  W.  BiGtis,  139140,  SaHsbury  Cfmrt.  PUtt  Street, 
Londtm,  B.C.  Awmymom  ammmkatians  loUl  not  It 
ndit^t. 


TO    1DVBRT18BB8. 
AdmOamenU  ihmitd  be  addreued  to  tke  Puhluher,  ISQ-I^O, 
&Iubwy  Court,  Flut  Strut,  B.C.,  ami  ahouid  reach  ium 
net  later  than  turn  of  Thwsday.    Special  Terms  for 
a  sma  can  he  arrangfd  m  applUatUm. 

-81T0iT10N8  VAC&NT"  and  "WAMT  PLACES"  Adscrtli*- 
n«nU  will  be  ehfti^«d  M  TBRBB  WORDS  for  ONS  PENNY, 
with  A  aiHIMUH  ehurt<  of  SIXPBMOB. 


TO    BUBBCRIBERB. 

"  Thk  ELKcrmcja  Enoimker  "  can  Ih  had,  bg  Ordtr,  fnm 
cnif  Kewiagent  in  Tovm  or  Cmntry,  and  at  Ou  mriMU 
BaSwaif  Staimu;  or  U  can,  \f  prefmed,  It  $iifiiied 
Street  from  the  0#!«,  on  tke  follomng  terma.— 

1  u«nlbi  •  DMatha  19  iii«Btk& 

Ur.iu.1   EiBtcdain i».    3<1.  ...       «•.  6d.  ...  I3«.  OA. 

WllhtD  Ui«  P««ta]  DaioD    4a.     4d.  ...      8b.  M.  ...  I7a.  4d. 

Other  PImm 4i.  lOd.  ...      Sa.  &i.  ..  19l  6d. 

(Foet  Frea.  PAjr^blc  in  Adruoo.) 

CSUgilW,  Ptd  Office  and  Poiiai  Orders  *ot  Sviacriptiont 
amd  Adtertiscntcntf,  thoutd  be  made  fayaUt  to 
C.  H.  W.  Btoos,  1SS.J40,  Salishnry  Court,  t^eet 
Street.  London,  and  he  croued  "  Unioa  Bank" 


BOUND    VOLUKBS. 

r«U.  1.,  II.,  and  III.,  new  an-i'e^  «/  "  Ths  Ei.Ki:nucAi.  Esui- 
KKEs"  am  HdU*  r*ady,  and  mm  bt  kfHd  bowut  in  Mm  «(o(A, 
yilt  I«((errJ,  ffriet  St.  6d.  Sutueribere  can  Hatu  their  own  eopiet 
bwufui  far  t*.  6d.,  areottnfor  bindittgean  be  obtained,  prtot  S*. 

IMPORTAITT  NOTICE. 


IVi  may  oeMUtoHitUy/aJtow  lA^  ImuI  qf  iitr  AmttuMn  Gnitem- 
piimrini,  ajfeaaUff  vhen  thty  point  vntt  a  mrrieeaitU  tniy.  TKiy 
arc  n*4  Uutnemrd  in  atkin^  thnr  frieitiU  in  do  oU  iAcy  nan  for  tkt 
xatlftirt  </  tt**  p»p*T.  IVt  tuk  vur  fnend4  Iv  rtrnttiAer  <•«.  A*i 
|Mfi«r  tital  lee  tiuxr  mr  rtpun  Svitrribwr^  vr  AArrTiiMn,  A^r 
Aqv*;  i»\  Jaei,  uv  inwUc  iKrm,  bdieoiny  thmt  (Ji#y  wiU  yH  i*dl 
fdutjvr  thtir  monty. 

Hfticimeti  t<qntt  i^  Ih*  paper  wttl  be  tent  vn  ntyuai. 


"  REFER    IT  BACK." 

"Referred  back  to  the  comtnittee."  Tfa«l  HI 
the  finaJ  result  of  the  seeking  for  tenders  for 
lijjhting  by  electricity  the  weaUhiest  city  of  the 
world.  That  ie  right.  Ye  civic  authorities,  bo  filled 
with  adrairation  of  your  own  importance,  and  walk 
Hoftly,  yc  holders  of  the  porse^striDgB,  for  font  of 
finding  joureelves  in  slippery  plaoea.  Yea.  wait, 
ye  knowing  ones,  for  the  time  when  a  few  sqaaRt 
of  copper  and  a  beaker  or  two  of  some  acid  which  yoa 
are  told  will  do  the  trick,  and  reduce  the  cost  of 
electric  energy  utilised  for  lighting  below  thai  of 
its  rival,  gas  ;  wait  and  see.  but  before  yon  see, 
must  have  lesided  in  another  world  and  your  next 
visit  to  this  mimdnnc  sphere  must  be  postponed  to 
the  &s  yet  distant  millcnium. 

"  Eefcrred  back  to  committee  "  for  wh«t  i*  WiD 
you  ask  your  engineer  and  your  electrici&D  to  ooote 
together  again,  to  draw  up  another  specificatiou,  to 
seek  other  tenders,  to  analyse  these  new  tendere  and 
report  thereon?  No  doubt  such  a  reqnect  will  Mnst 
to  giving  further  experience  to  those  gentlemen  in 
trying  to  say  the  Bamu  thing  in  other  words,  it  may 
aid  printers  and  pay  newspapers,  but  what  is  the 
object  of  going  over  all  this  ground  again  ?  U 
there  one  single  man  among  those  who  vole  to 
"  refer  hack  "  that  believes  in  the  idiotic  argiiment 
put  forward,  that  somebody  had  taken  oat 
a  patent  that  was  to  levolutiouiso  eleetne 
Hghting — and  this  was  to  be  done  with  copper  and 
acid  somehow.  The  speaker  didn't  underataud,  bat 
he  understood  well  enough  to  urge  it  as  a  plea  for 
procrastination.  Just  wait  and  see  what  time  will 
bring  forth,  don't  bo  in  a  hunry— the  world  of  eleo- 
Iricity  travels  fj&st — we  may  find  ourselvee  behind  tbe 
times  if  we  do  anything  now ;  yea,  let  us  ait  aa  ooi 
marrowbones  and  watch  patiently.  Everybody  boa 
heard  of  the  roan  who  was  always  about  to  begin, 
yet  be  lived  and  died  without  taking  a  single  st^ 
towards  the  goal  be  ao  often  talked  about.  Bo  oat 
City  Fathers  may  be  likouod  to  so  many  Sisypbtu* 
roiling  the  stone  up,  and  up,  and  up  till  just  on  the 
brow  of  the  hilt  the  stune  overpowerii  tham,  and 
down  it  rashes  to  the  bottom.  But  tbey  are  doI 
disheartened.  Oh,  no ;  they  "refer  it  back  "  with  a 
light  heart,  and  begin  the  toil  e^^aiu.  ^Vhat  for? 
rorh»i>6  they  hope  to  emulate  Kisyphos  in  another 
direction,  and  gain  such  expeneuce  in  "referring 
back,"  that  they  will  "  refer  themselvea  back  "  again 
after  they  have  passed  into  the  shadowless  land — not 
beeaose  their  wives  have  bilcd  to  perform  their 
funeral  rites — but  because  the  matter  of  eledno 
lighting  is  not  yet  settled.  There  is  no  Diideralaod- 
ing  the  action  of  the  Cuniroissioners  from  any  poink 
of  view  from  which  outsiders  can  look  at  it.  Tbegr 
either  intend  to  do  xomethiug  or  they  do  not.  It  ib 
to  bo  presumed  that  the  intention  is  to  go 
forward,  or  why  investigate  at  ait  ?    Why  trouble 
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engineer,  electricmu,  or  contractors,  if  nothing 
is  to  be  done,  and  yet  how  can  the  "reference 
back"  be  reconciled  with  a  desire  to  obtain  more 
h'ght  ?  Some  of  the  CommlG&ioncrs  seem  to  think 
that  the  City  is  lighted  enough  hy  mearus  of  a  lot  of 
gas  lamps  that  just  moke  darkness  visihle,  and 
hamper  almost  as  much  as  assist  in  the  dae  execution 
of  work.  Time — much  valuable  time  to  man  and 
beast  IB  now  lost  hecauee  the  City  is  badly  lighted. 
The  giving  of  a  fourfold  light  at  a  double  the  cost 
would  really  lead  to  tbc  saving  ratbor  than  the 
spending  of  money.  Work  could  be  carried  ou 
much  more  securely,  surely,  and  cjuickly,  and  this  is 
just  what  cannot  be  drummed  into  the  heads  of  men 
who  sit  in  offices  or  visit  the  City  from  ten  to  four. 
They  do  not  and  cannot  understand  that  many  of 
them  have  long  ceased  to  be  workers  and  are  mere 
figureheads,  whose  room  is  better  than  their  pre- 
sence when  the  question  is  one  of  real  work. 

We  have  looked  in  vain  into  the  joint  report  of 
the  engineer  and  electrician  for  any  weakness  or 
ancertaiuty,  but  cannot  find  the  slightest  hint  that 
time  will  bring  improvements,  and  it  may  thtis  be 
desirable  to  wait.  On  the  contrary,  they  are  pretty 
emphatic.  "  Wo  think  that  the  Streets  Committee 
eon  now  safely  recommend  the  Commissioners  of 
Sewers  to  accept  provisionally  the  tenders  of  these 
companies,  and  to  allocate  the  districts  as  follow : 

"  No.  i,  West.  The  Metropolitan  Electric  Supply 
Company. 

"No.  3,  Central.  Anglo-American  Brush  Corpora- 
tion. 

"No.  S,  East.  London  Electric  Supply  Corpora- 
tion." 

We  must  confess  to  being  astounded  at  the  result 
"refer  back."  The  Commissioners  employed  emi- 
nent men  to  enquire  into  the  matter  and  to  specify 
what  was  wanted.  They  obtained  tenders  &om 
lirst-rate  companies,  whose  tenders  and  suggestions 
were  considered,  fully  discussed,  and  brought  into 
line,  but  in  the  end  this  sisyphean  stone  has  rolled 
back  to  its  starting  place,  and  we  are  not  one  whit 
nearer  the  consummation  of  this  lighting  than  we 
were  last  February.  The  only  tangible  reaaon  for 
such  a  state  of  things  is  that  some  Commissioners 
have  heard  something  from  somebody  that  someday 
the  cost  of  electric  lighting  is  to  be  reduced  below 
that  of  gas,  and  that  a  patent  has  been  taken  out 
for  a  process  which  will  permit  of  this.  The  process 
indicated,  too,  i»  a  battery  process,  at  which  all  elec- 
trical engineers  will  smile,  and  well  they  may — but 
what  will  they  say  of  the  ignorance  of  Commissioners 
that  permits  of  such  results  ?  We  do  not  expect  the 
CommisBioners  to  be  expert  electrical  engineers,  but 
wo  do  expect  thciu  to  be  sutlicicntly  read,  and 
possessing  enough  elementary  knowledge  not  to 
make  an  exhibition  of  themselves.  If  they  really 
are  so  ignorant,  their  duty  is  to  take  the  advice  of 


the  eminenc  men  whose  advice  has  been  sought, 
and  not  to  throw  it  overboard.  If  they  really  think 
tlie  City  is  well  enough  provided  with  light 
now,  let  them  say  so,  and  not  mislead  every- 
body and  spend  a  lot  of  money,  and  cause 
others  to  spend  large  sums,  by  pottering  about 
a  matter  they  have  no  intention  of  pursuing  to  the 
end.  Surely  the  City  of  Loudon  expects  something 
better  from  its  representatives  tlian  this.  If,  again, 
the  question  is  merely  one  of  gas  v.  electric  light 
interest,  say  so  plainly.  We  are,  as  a  matter  of 
course,  and  it  would  hardly  bt!  credited  if  we  said, 
by  firm  conviction,  believers  in  the  necessity  for 
electric  lighting,  and  power  distribotion.  Gas  can  in 
no  single  feature  compare  with  its  rival,  and  we 
deny  that  the  latter  is  the  more  expensive.  Ten  years 
after  electricity  is  generally  distributed  it  will 
be  wondered  why  men  did  not  rush  for  it, 
and  urge  its  introduction  instead  of  the  selected 
representatives  of  modern  Babylon  "  referring  the 
question  back  to  the  committee."  A  quarter  of 
a  century  afttir  this  general  distribution  our  houses 
will  be  bolted  and  baned  by  means  of  electricity, 
it  will  \>c  otir  servant  morning,  noon,  and 
night ;  it  will  have  become  a  necessity  and  no  longer 
a  luxury.  Our  Hfts  will  be  raised  by  its  means  and 
our  sowing  machines  driven.  The  sober  carriage 
horse  will  have  become  a  piece  of  electrical  ap- 
paratus, and  altogether  m  vast  a  step  made  in  com- 
fort and  convenieuce  as  has  been  made  within  the 
last  thousand  years.  There  is  no  exaggeration  here. 
A  few  people  understand  this,  and  see  that  progresB 
on  every  baud  is  retarded  by  the  ignorance  of  those 
who  should  be  the  Urst  to  look  ahead,  and  arrive 
at  a  thorough  nnderstandiug  of  the  capabilities  of 
any  new  agent  brought  under  their  notice. 


ON  A  NEW  FORM  OP  CURRENT-WEIGHER.* 

BY   Paor.  JAMBS  BIYTH,  M.A.,   r.R.8.t 

In  the  construction  of  balances  for  the  measurfiment  of 
etoctric  curruiiUt  u  greater  orIi»ta  ilitEculty  hua  always  been 
ex[ieri«iici>d  in  luadiiif;  ihi*  current  into  ihe  movable  uatts 
of  ihfl  instrument  witliout  seriously  interfering  with  iUs 
sensibility.  Severul  inotliooa  have  been  adopted  to  over- 
come this  difHcully.  Ill  some  t>alaiices  the  current  is  led 
it)  by  mercury  cuiis  ;  in  ethers,  flexible  leads,  mado  of  thin 
wire  spirals  or  thiia  motal  strips,  are  employed;  u-hilo  in 
the  recetit  balances  hy  Sir  William  Thomson,  tho  difficulty 
biu  been  overcome  by  mean*  of  bis  well-known  ligature 
suspeneion. 

8o(na  tima  ago  it  occurred  to  ntu  that  still  another  form 
of  balanoa  might  he  employed  for  this  piiqKwe,  and  tho 
pretient  p»]>er  is  a  short  description  of  on*  which  I  have 
made. 

The  balance  referred  to  is  of  the  ordinary  Hobonral  ty))e, 
with  the  pivot  connectioiiK  nil  replaced  by  tij^btly-stretched 
tor«ioo  wire*.    It  is  constructed  ta  follows : 

On  a  fiat  haschoant,  Pi;;.  I,  are  |;](u:ed  two  vortical 
npnghts  nf  wood  or  other  insulaLing  material,  about  six 
inches  apart.  Between  these  are  strelchod  two  (larallel 
wirM  in  the  suine  rcrtio»l  plane,  about  three  inchoa  apart. 
To  the  middle  points  of  these  wiros  are  aoUnnA  >ii«i  ■«»'* 
hoririontal  metal  bars  of  the  LOAwTfA,  


■  Papw  rMd  UfoM  th«  Brituk 


A.«w>^A}Cvnt  «.'*."«»*»»**'% 


Th««c  4ra  aWub  Sin.  lortf;.  Doth  horizontal  birs  tormi- 
m\tc  at  eacli  end  either  in  forka  or  rings,  placed  in  a  hori- 
Z'lntal  plnno,  and  wires  are  tightly  atretchort  hetwaen  tho 
pron}{9  of  the  forks,  or  ucros*  «  diuietor  of  the  riiifp.  To 
tho  niirMlo  poinUi  of  tliusv  last  wires  arc  attached, 
iilso  Ijjt  8cl{leriny,  the  vortical  bapa  of  the  buhnce,  thiw  com 
plotitij;  what  takes  the  place  of  the  ordinary  jointoi 
|)arill(Jo;^mm  of  the  Roberval. 

The  ■vertical  lars  have  mutal  Ittnniimts,  insulated  from 
oiich  other,  and  carry  the  circular  discs^  on  the  rims  of 
whiuh  -he  movalde  coils  of  wire  arc  wound.  The  bnr»  pans 
itt  ri^hl  angles  through  the  centres  of  the  discs,  utid  are 
fixed  U)  tlioni  at  their  middle  poinlu.  Tho  fixed  coils, 
which  Are  of  exactly  the  tame  diameter  as  tho  movahle 
fines,  are  8n|)|jnrted  from  the  ho-te  board,  and  are  placed 
!to  that  one  u  about  jiit.  nbuve  one  moval>]«  cv'i),  while  the 
other  ia  na  ranch  below  the  other  movahle  coil.  From 
this  it  will  he  naan  that  when  the  balnrico  in  in  equilibrititD 
thn  lixoil  and  movable  coiln  are  all  horizontal,  with  »  space 
of  alioiit  Jin.  tietweoii  each  pair 
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P.O.  1. 

The  stretched  inros  may  be  either  of  ataol  or  |<h04i>hor 
kroiiz«,  and  helore  being  linally  soldered  are  placed  under 
coimirlrrable  tenxion. 

Tho  current  ftown  thmngh  the  tnEtniment  thua  :  Enter- 
ing, gay,  by  tho  upper  wire  connecting  the  fixed  8iip(KirU. 
it  pajwcs  to  the  upper  horizontal  bar.  There  it  splits  into 
two,  one  half  (RUppmin^  rhe  resistance!:  ei^u:d)  ])!i»«i[i<^  t'l 
each  end  of  tho  Var,  and,  by  monna  of  the  correapondiiiR 
Ewrk  wiros,  pusaiii};  through  the  movable  coila.  From  ihe 
movable  coils  each  half  returns  .ilong  the  lower  hoii/.o!>[:tl 
'isir,  and  tofjether  pass  mit  Uy  tho  lower  wire  coriiicfiii)y 
the  two  roain  sup{Kirt«.  b'loni  this  tho  wbnla  oirreni 
p»sneM  lirst  throu;;b  the  one  fixed  coil  and  than  through  the 
other,  and  in  such  a  direction  ns  tn  produce  a  r^'pulsioti 
between  oach  [wir  of  coils. 


rut.  ^ 

In  tho  consti'uctiit^  care  is  taken  that  the  suspeinlcd 
ooiU  are  both  made  of  oijual  weight,  uixl  that  when  ihv 
JiMtance  is  in  otpiilibrtum  no  tirHlon  is  in  any  uf  the  wirui. 
■WD ill  scale  pans  are  attachird  tu  oach  vurtical  iKir,  and  .1 
l>ob  for  mtsiiie  or  lowarin^  the  centre  of  jjraviiy  of  thu 
wholo  is  plbced  on  a  rod  8pnn"ing  at  right  anglos  from  tliu 
middle  of  one  of  the  borixontal  Wrx. 

Thii  currnni,  >M-on);th  i«  u^itimaieil  by  the  weight  needed 
to  restore  the  l»l.irict!  to  equilibriura  when  diaturbed  by  the 
ptiseagc  of  the  current  A  sliding  weight  may  also  be  used 
ai  in  a  steelya'd. 

It  will  be  readily  seen  that,  na  in  nil  forniB  of  current- 
H'eigher,  the  weights  are  proportional  to  the  squire  ol  the 
current  strength. 

Another  lornn  of  the  inRt-niineiit,  which  is  in  reality  a 
/(Vr    baUnee,    ia  rvjoresented    in   Fig,    2,      It  difTere 


from    the    provious    form    in    this,    that    all    tb«    cviU 

arc  in  a  vcrtica.1  plane  with  the  torsion  wEre*  also 
vertical,  while  the  current  is  tneaaured  by  the  number 
of  decrees  of  tortion  that  moot  be  given  to  one  end  of  one 
of  the  torsion  wir^s  in  order  to  brin^;  kho  balance  to 
equilibrium.  If  the  ciMUiections  be  considered,  it  will  be 
Been  that  no  current  passcB  throivi^b  the  wire  whose  torsion 
rigidity  is  ueed  bo  measure  iti  and  also  that  the  currcut  a 
"O  distribute*!  amonf(  the  other  wires  that  only  ono-fourth 
of  the  heating  effect  ia  produced  in  each  of  them  which 
would  be  produced  if  tho  entire  current  went  through 
ihem.  In  this  way  the  want  of  accuracy  due  to  aJiy  heal- 
iiiu  of  tho  wires  is  reduced  to  a  minimum.  Tho  balance 
exhibited,  though  only  a  model,  liai^  a  resistance  of  360 
ohms,  and  is  quite  sensitive  to  currents  of  one-ienth  of  an 
timpere. 


HEW  YORK  NOTES. 

(FROM   OUB   SPKCIAL   CORRESPOKDKNT.; 

A  SfiistiiUinal  Ifitk. 
Turn  Meiv  Dealfa/rom  Kitttrie  Starlit, 
A  ahiuttly  SiQta. 
Another  Snbioay  Chea  Up, 

7 he  f'fjx'l  <JUMliQii  uf  IimilatiiMi.Srcilinji  IJiMum^M, 

Ihe  .l/rt(/or  Ac^iuta  li\r  R/i-eTlof  llamirittt, 

A  SiMtfitig  RiMiitUion. 

Tilt  Omnpaniet  Htfy  Xhf  Baanl. 

ifr.  IVktelrr  "»   ''  Dongtrwu  BiUiyieuts."—Ur.  H'kttUr  on  T^ti^g, 

Semuiirr  to  fie  ''  Brou-neJ." 

Th'  Carbva  Fifame-it  Suit. 

Utrili  at  tin  E<ii*m  Lainj>  fi'arlct. 

Nkw  Vohk,  Octfim  JS,  1889. 

The  week  just  ending  h^ts  beun  a  most  sensational  one 
ti  rcganU  electrical  matters.  Two  more  deaths  reeultiog 
from  contact  with  electric  light  wired  huvo  occurrod; another 
aubwuy  explosion  enlivenod  afTuii^  in  one  of  the  busiest 
partB  o(  the  city ;  Judge  Bnidley  has  decided  tho  carboii 
lilnmeiit  case  in  favour  of  E:'>li8on;  County  Judge  Pay  h&a 
declared  that  tlie  electric  execution  law  is  constitubonal, 
Jind  that  Kemmler  is  to  be  "oleeli-ocut*)d";  and,  finally. 
Mayor  Ijrant  throatons  to  |Hit  Now  Vork  in  darkness — as 
far  as  the  electiic  li[;ht  i.i concerned — hy  forcing  the  illumi- 
nating comp^Luict  to  shutdown  nnlil  all  their  circuit!*  are 
I'ertiGiHl  as  being  prupL'rly  iiisulutud. 

OuTiioeday  Ia8t,a  lineman  in  the  employ  of  the  Manhattan 
Klectric  Light  Company,  while  at  work  up  a  pole,  received 
a  shock  which  cau^etl  him  \t>  loso  his  hold  and  fall  t«  the 
ground  ;  whether  he  was  killwi  by  the  shock  or  the  efTect« 
of  the  fall  nooms  to  bo  doubtful,  as  the  injuries  ho  recoivod 
in  falling  wei-e  sufRdeiit  to  cause  death.  The  othen*  case 
rofcrrci  to  nccuneil  yealorday  afl^ernoon,  and  has  crested 
a  deep  sensation,  comiuf;  immediately  aftor  two  very  stormy 
meetings  of  the  Hoard  of  Mlc'^trical  L'nrtrol,  and  also 
liocDURQ  it  waa  atlonttcd  by  particularly  horrible  dotailaand 
toiik  place  in  a  crow<led  thoron^ihfaie,  in  full  viexr  of 
hundreds  of  people.  A  Wuatern  lUiion  lineman  was  at 
work  amidst  the  wires  on  a  till  pole  carrying  nine  crosw 
ami.t ;  he  had  no  rubber  glnveti  on,  and  he  completed  x 
circuit  by  entangling  one  of  hits  .t|Kira  in  one  wire  and 
g|-aspitig  nnothcr.  He  lay  wnpoiidcd  in  the  wires  for  a  con- 
Hidentblo  time  before  anyone  could  begottogoupandroMuo 
tho  body  ;  meantime,  tho  wire^  I'estiiig  on  bis  face  and 
nock  burned  the  flesh  in  u  hurribtc  muniivr.  urul  for  fully 
half  an  hour  this  ghastly  sight  was  witnessed  by  an  oxciteil 
crowd  which  entirely  blocked  the  street  below.  This  baii- 
puiied  at  one  o'clock  in  the  altomoon,  at  a  spot  within 
about  a  hunrlreil  yanU  uf  tlie  City  Hall  and  the  apjiroach 
to  the  Brooklyn  Bridge,  which  purl  of  Xew  York  about 
corrcnporids  with  CheaiMide,  near  the  Mansion  House,  at 
regard*  conccnti-atiun  of  trafBc.  The  m.ui  who  was  kitlc4 
«a8  one  of  a  gang  who  vero  taking  down  de.ul  wires,  and 
it  ia  said  that  the  wirea  on  the  [rale  where  the  accident 
happened  are  all  telegraph  wires,  and  that  ihoy  must 
be  crossed  witti  electric  light  conductors  in  ftomti 
other  locality,  ^vhilo  this  accident,  on  account  of  the 
hornjrs  which  accompanied  it,  and  bocauso  it  took  pUce 
io  the  presence  of  so  many  jioople,  wilt  undoubtedly  c&use 
publii!  o[iinion  to  uphold  Mayoi'  Cmnt  in  \Ai  nggreasiro 
attitude  towards  the  electric  lighting  companies,  it  should 
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be  remembered  that  tho  tiiiemon  thomselvos  ara  carolen  in 
ttia  exlremu.     The  man  who  wtm  killed  yeatorduy  n-eiit  to 
work  without  liia  rubber  gloves  and  with  bis  arms  bared,  ■ 
and,  as  a  general  nile,  nmilar  disregard   of  onlinary   pre 
ciilltiom  ift  uno  u[  tbu  fcaUiros  of  those  a«:ciileiit». 

Last  Tueadiiy  a  subwav  cxplonioii  oeairrofl  at  a  mnnhole 
witbin  a  few  yarda  of  TolopbnnDBuildine,  tboboadqiuu'tara 
of  most  of  the  tolophone  cont|ia[iics.  The  Metropolitan 
Telenhonfi  Company  have  their  pnn^ii^ial  exchange  in  this 
huiminj;,  and  from  it  radiat«s  tboir  hrgc  and  rapidly 
iiicicaaiTig  ayatom  of  iindcrgTOund  cablea.  No  damage  was 
done  by  the  exploiiinn  to  the  cables  in  the  Biih#ny,  hut  the 
cover  of  a  manhcilo  was  hlowHofTand  the  pavomoiit  started 
all  around  ;  u  butcher's  cart  was  juat  paaaing  over  the  man- 
Iiolo.  and  the  cart  was  aent  up  in  the  air,  the  driver,  and  a 
boy  with  him,  bcin^;  thrown  to  the  ground,  but  neither  vrzs 
seriously  hurt. 

The  Board  of  Electrical  Control  held  two  animabod 
meetings  laat  Wednesday  and  Thura^lay,  and  the  Mayor 
made  it  very  lively  for  everybody  concerned,  especially  for 
Mr,  Wheelor,  the  export  to  the  Board,  and  (ur  the  roprc 
seiitativesof  the  various  electric  lighting  companies.  The 
companies  complained  that  many  of  the  prcaont  subways 
aie  itiadouuatc,  and  that  the  work  of  construction  has 
gone  on  slowly  :  Home  of  them  reuueat  the  privilege  of 
conatnicling  their  own  subways  without  expense  to  the 
city.  The  Edieon  CotnitAny  hiy  their  own  tfucts,  and  it 
certainty  socmH  nnfuir  thai  all  the  cuDipanics  should  not  be 
on  an  equal  footing  in  this  respect. 

The  President  of  the  Consolidated  Subway  Coni|Mtiy 
made  a  long  speech  in  defence  of  hin  company,  which  hnn 
the  e.vcliuive  contmot  fur  building  idl  the  subways.  Ho 
eaiid  thwt  the  electric  light  comiianies  had  not  only  opposed 
the  Mibwayrj,  but  had  bteii  UinJy  iti  making:  iihc  of  them. 
The  Subway  (.'oin|Kiny  bad  Uid  44  miles  uf  conduit  the 
lirst  year,  2(>8  miles  Ino  second  ye.ar,  '2-i'i  milus  the  third 
year,  and  \7^'  miles  so  far  in  ItfS'J.  The  ropro- 
aenUtive  of  a  new  siibvvay  cojJsirncUon  coni^Kiriy  pro 
t«ect«d  »g»in)it  one  company  halving  the  nionoimly  uf  woik, 
and  Riifi  that,  if  his  coni|^ny  wore  i;ivon  n  chance,  it 
was  raidy  tii  put  4,000  men  at  work  the  day  after  the 
signing  of  the  conii'act.  The  Atayor  said  he  would  get  iiri 
opinion  from  the  (_^r|)omtion  counRol  on  the  nniltcr.  At 
the  nic<;ting  a  communication  was  read  from  tho  corouure 
office,  in  which  the  names  of  the  persons  killed  by  elecUic 
shockit  during  the  year  were  given,  and  the  necessity  fur 
removing  tbi«  source  of  danger  mis  pointed  out.  The 
Mayor  said  that  he  look  the  sUitomentu  Borionsly  to  hoaiL, 
and  felt  grieveil  that  the  Hoard  had  been  "presented  Ity 
the  cMoner's  jnry."  There  w.is  a  gieat  deal  of  tilk  :d)ont 
in«idiilion,  and  as  to  which  conip<Lny's  wires  urn  proirarly 
iiiKiilated  and  which  are  not,  and,  altogether.  Mayor  Orant 
can  BCiiively  bu  blamed  if  he  believes  that  there  ib  no  such 
thin;:  its  innu  la  lion— thai  it  in  a  mockery,  a  delusion,  and 
a  sii.UK.  The  following  b  u  siHwimoa  of  the  talk  that  goes 
on  at  thesd  meetings. 

Ml-.  Jackson,  of  ihts  U.S.  Illuninating  Com[xiny,  said 
thut  his  com|kany  was  piLrbicnIarly  anxious  to  bury  all  iU 
wiriM,  and  wanted  a  chance  to  build  iU  own  subwayit.  Ho 
believed  tho  only  safe  way  was  to  bury  the  wires.  When 
ius  ed  if  an  eleoUic  ti^ht  wire  could  be  safely  infuUtoi),  ho 
oadiul  a  {lirecl  aniiwer.  Ifc  said  his  cooiiianv  had  tome 
pru)>ci'ly  inHtdated  overhead  wired. 

"  U'ouhl  you  like  unybwly  to  touch  il  I "  asked  the 
Miiyoi*.  "1  would  not  touch  it  myself,"  (juietly  answej-ed 
.Mr.  .Ia>vksoii,  and  ovorybixly  smilu<L  Mr.  Javluon  said 
that  his  L-om|iiuiy  biul  50  miles  of  cable  nndorgi-ointd. 

"  Well."  lemarketl  the  Mayor,  "  1  certiinly  do  not  want 
til  In^  held  rn8[K^nsib)e  for  all  these  deaths." 

One  of  the  cemmissioners  then  asked  Mr.  Jackson  : 
'*  Ai  u  accidents  due  to  the  im|]Oseibilitv  of  safe  insulation, 
to  defective  insuUtiun,  or  to  overerowcicd  circtiite  V 

Mr.  Jackson  evaded  a  direct  answer,  and  was  tiuallj' 
excused, 

Kxjtert  Whoolcr  stated  that  accidents  would  not  occur 
if  tbv  regulations  of  the  Board  were  earriod  out  aa  tn 
insulation. 

"  Arc  you  nut,  then,  responsible  for  these  deaths  1 " 
slioutei)  the  Mayor. 

"No,"  insisUKl  Mr.  Wheeler. 


"  I  think  you  are,"  retort«d  tho  Mayor.  "  You  wo  in  a 
very  unenviable  position  Iwforc  this  Botutl.  The  regiila- 
tiorhs  are  priiit«d  on  the  back  of  every  iiermit,  and  yet  you 
allow  the  overhead  wires  to  remain." 

After  much  more  iliacu-inion  of  a  loss  sensational  character, 
it  was  resolved  lo  notify  tho  companies  "to  discontinue 
tho  use  of  such  overhoatl  wires  as  are  not  properly  inatdated 
until  such  time  as  said  wires  shall  be  certified  by  the 
nlectrical  ex[>ert  of  the  Board  to  bo  in  proper  and  safe 
condition."  It  was  cxpwtfld  that  this  notice  w»uld  have 
the  elToct  of  putting  the  city  in  darkness,  as  the  oom[ianie8 
would  shut  clown.  But  no  auch  thing  has  taken  jdaco,  and 
the  companie-i,  armed  with  injunctions  to  proronl  the 
authoritioi  interfering  with  their  wires,  are  pre^iarod  to 
defy  the  Board  of  Klectrial  Control  and  all  its  myrniidnns. 
The  second  meeting  reaultod  in  a  great  dea-l  more  talk, 
and  absolutely  nothing  else.  Mr.  Wbcolor  road  a  lengthy 
rejiort,  He  said  that  the  only  way  to  uscortain  whether 
the  wires  are  properly  insulated  or  not  would  bo  to  irift|iect 
closely  every  inch  of  overhead  wire  in  tho  City  of  New 
York,  amounting  to  1,000  miles  in  all,  and  to  do  this 
would  require  a  large  force  of  competent  and  tniatwonhy 
men.  Mayor  Grant  said  that  to  projxise  insjiocting  tho 
wires  inch  hy  inch  for  defective  insuLtion  was  childish. 
Mr.  Wheelor  concluded  bis  report  by  stating  that  "  the 
business  of  oleelric  lighting  is  a  flangeroua  business,  much 
as  the  railway  biistQeas  and  manuiaoture  of  illuminating 
gas,  chemicals,  and  gunpowder.  In  OKwruUiftofadungrrtoiu 
liiisxs\tss  it  is  nut  possible  to  secure  absolute  safety  except 
/m/  re/raining  from- f hilt  kind  of  bttn>ie.ii.  The  greatest  amount 
of  safety  is  all  that  is  demanded  of  those  who  c&rry  on 
trailes  or  occu]talionit  essentially  dangeraiu  to  life  in  their 
iiHture.  Tho  wires  will  undoubtedly  oe  safer  underground 
than  they  can  l>o  made  overhead,  mk\  yet  they  will  still  bo 
dangerous.  They  can  lie  ntade  inruiitely  safer  overhead 
than  they  are  at  present,  and  still  they  will  lie  dangerous." 
The  italics  in  the  |>a6eage  above  are  my  own.  It  is  diHiculb 
to  SCO  how  anyone  can  conduct  a.  business  by  "  rofiiiining  " 
from  it  I  In  a  discusition  with  the  Mayoi-,  Mr.  Wheeler 
said,  "  Vou  can  tost  a  wire  from  tho  elation  to  detcrmioo  if 
il  is  covered,  but  you  cannot  tell  that  way  if  the  wire  is 
insulated."     (!) 

"  You  said  yostenlay  yon  could  tind  out  if  the  wirdS 
were  projwrly  insulated, '  remarked  Mayor  fJrant,  rather 
testily.  (Tndy  the  ox{)crt  to  the  Hoard  seems  to  possess 
about  as  much  "ex|>ertneRK  "  as  some  other  .<t}i-i{iaint  olec- 
iricid  expert*  who  arc  knocking  aroimd  so  plentifully.) 

There  was  some  more  desultory  tidk  between  the  repra- 
seiilatives  of  the  companies  and  the  Conimisjiionere,  and 
Jirially  one  of  the  latter  irtformetl  the  mayor  that  the  com- 
IKiriiet  would  not  shut  utl'  tho  cunent  from  the  overhead 
wiiL's  anyhow.  Then  there  was  a  pause,  until  the  Mayor 
roniiirkod,  "Well,  there's  no  use  in  sitting  hero  looking  at 
each  other." 

Finally  the  Boiird  adjouniol  without  adopting  any  fresi 
roHolutiotis,  and  leaving  matters  in  sfaiu  ^im  aate. 

County  Judge  Uay  lileil  his  decision  in  the  Kemmlcr  case 
at  Auburn  on  Wednesday,  declaring  that  the  law  adoj>tin£ 
exivntion  by  electi'icity  is  not  "cruel  and  unconstitutional, 
anil  must  take  its  coiu-ae.  lie  said,  "The  luestion i  ore, 
whether  the  prisoner  has  overcome  the  proeumption  thit 
the  Nliitiitc  of  1888  in  regard  to  the  infljction  ol  the  death 
)M)nHlty  provides  a  cruel  and  unnsn;d,  and  Lhurufore  uncon- 
slitntional  punishment,  and  that  .t  force  of  uIvLtiicily  suffi- 
cient to  kit'  any  human  Riibjoi;t  wilh  celerity  ami  ccrt^iinly, 
when  scientificilly  applied,  camiot  bo  generaturl.  In  vay 
judgment  tho-se  nuostions  must  be  answered  negatively," 

Mr.  (-'ochtun,  Kemmler's  counsel,  holds  that  Judge  iJay's 
decision  really  settles  nothing,  and  he  will  fight  the  cue  to 
the  highoet  court  Uc  maintuins  that  Kemmlor  cannot  1>e 
executed  until  the  final  <lecision  is  reache^I. 

The  decision  of  Judge  Bradley  in  the  incandescent  lamp 
<^uit  between  \Ve«linghoU8e  and  l->lisoti  was  filed  at  Pitts- 
burgh loRt  Saturday.  Tho  elaim«  of  Sawyer  and  Mann  arc 
dismissed.  The  deciaion  says  in  reference  to  the  claimed 
inventions  of  Sawyer  and  Mann  :  "They  may  have  MaaSv*. 
a  lamp  that  woula  burn,  but  was  it  a  sucoCM  or  ''*' 
failure  )  Did  il  over  go  into  iwe  1  Wh*t  •«■»*  ■*»* 
of  all  the  ex\«t\TOCw,\jfc  waA'iV's  >^vsto.  ■*».*i  vtOsws^*  ^^ 
iwt  U>  mako  aTvf^wA.i^J^NsfflMj'iSaaa-'*''*^''^*'*^ 
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hy  tho  publk,  itnd  have  a  commercial  valuo!  Did  tbcy 
succeed  in  malting  8iich  a  laRi]),  or  tn  finding  out  the  prin- 
ciple on  nbich  it  could  ho  made?  We  do  not  H  read  the 
viHenca.    The  bill  ronul  bo  riismiMod." 

Mr.  WcKtinghouBC  eaya  tbo  dociaion  will  not  afToct  hix 
oomiMUiy'a  business,  anci  iho)*  will  %o  on  mulcing  ami  kqII- 
jng  iam|)S  jtuit  the  R^me.  Ha  hopes  for  a  dilTcreiit  deciRion 
on  aupuui.  Mr.  Hditiun  wys  that  when  ho  sa-w  Judge 
Bnullcy,  bo  foit  quite  safe  in  going  to  Bnropo.  llo  says 
ho  has  150  suits  pending  against  WeatinghouBO,  and  that 
th«v  murt  be  settled  soon. 

There  wa«  »  strike  at  tho  Edison  Lamp  Works  this  wook, 
the  csuse  being  a.  reduction  of  20  per  cent,  in  the  wages  : 
the  reason  given  for  the  reduction  was  that  the  buune«s 
waa  )>ooi:'.  The  following  day  the  oiod  wore  tinkeii  b&cic  at 
the  old  salarios. 


THE  ELBCTBIC  LIGHTING  OF  THE  CITY. 


In  our  issue  of  April  19  we  gave  a  specification  of  the 
conditions  for  aupplyini;  the  City  of  London  with  electricity, 
Bnd  a  map  showing  the  three  diitrict«  int«  which  tho  City 
was  divided  for  the  ptir[>oMsof  tJtis  tendon  The  following 
jnfonniLtion  muBt  bo  read  in  connection  with  tho  specifica- 
tion, so  as  to  he  fully  understood.  Five  difTerenlcomiwnie.t 
sent  in  tenders — viz.,  the  Brush,  th«  London  Electric  Supply 
Corporation,  the  Metropolitan  Electric  Snpply  CoiiiiJiiTiy, 
tbe  House-to-House  Electric  Supply  Company,  and  Mi>sErs. 
lAinj;,  Wharton,  xm\  Down.  Tne  ytreets  Commit'eo  of  tlm 
Commisaion  of  Seweii*  of  the  City  oE  London  obtainail,  not 
only  thofte  tflndei-Ji.  but  report*  from  thair  engineer,  Mr. 
Haywood,  and  from  th«ir  electrician,  Mr.  W.  H.  Preeco, 
who  also  went  carefully  into  the  various  tenders,  and  com 
monted  upon  tho  clanne-s  x\v\  the  modificatioiiH  which  tho«e 
who  tenderod  deitired  to  Incorporate  upon  tho  original 
•pMification.  ThoM  coreiinent«  we  give  herewith.  The 
oumbara  refer  to  the  clauioa  of  the  3|>ecifi cation,  which  can 
be  found  in  our  issue  a»  previously  mentioned,  thus  : 

Vtaus^  +. —  !if-dtitrijitinn  of  [jimps,  tie. 

i  Thcljoiidon  Electric  Supply  Oorporatioii,  Arc  lani]K(, 
ROO  watta ;  glow  lampt!,  100  watts  ;  of  the  description  most 
suitable  to  their  respective  purposes,  and  the  beat  procur- 
able at  the  timo  of  installation. 

The  Metropolitan  Company  do  not  H|)ecify. — This  com- 
pany (amended  conditiona)  «pocify  2,000c.p.  arc  lamps, 
tAking  10  amporcs  of  curroDt.  Energy  required  oOO  watta 
per  lamp. 

The  Anslo-American  Bnisb  Cor|Kiration. — (n.)  Are 
lamps:  Brush  double  carbon  lam|>s,  tii.kin)r  a  current  of 
10  am|>ere«  at  50  volta  ;  energy  required  lor  cacli  lamp, 
500  watts:  candle  jiower,  2,000  nominal,  {h.)  Glow  lamps, 
for  principal  narrow  atreeta,  to  be  worked  in  aerieit  with 
the  arc  lamps.  Current,  10  ainjrcriMi  (30  vott«)  ;  enoricy  per 
Ump,  200  walta ;  candle-power.  64  actual,  (f.)  (Jlow 
lami«,  for  ordinary  narrow  streets,  lanes,  and  courts,  to  bs 
worJced  in  series  with  the  arc  lamiw.  Current,  10  amijeros 
(10  volta);  energy  per  Idinp,  100  watt«  ;  cu,ndlopowvr,  32 
actual. 

Tho  HouM-to-Houae  Electric  Ught  Supply  Com|mny.— 
Lain[)S  are  to  bo  focufising  arc  1iini[>a,  aiiit^iMe  for  alt«T- 
nating  currents,  each  hinip  ciinsuuiing  ."^OO  w&tl«,  and 
giving  a  nominal  light  of  2,000  c.p, ;  or,  at  the  choice  of 
the  Commission,  lamps  of  2t)0  watts,  and  1,000  n.c.p.  All 
the  lamps  to  bu  run  on  parallel  from  two  separate  circuits, 
each  alternate  Ump  being  on  a  different  circuit.  Xo  other 
than  >tre«t  lighting  to  be  done  from  tho«c  circuit«. 

Mcaaia.  Luing,  Wharton,  and  Down. — Tbomaon-IIouaton 
arc  lamps  of  2,000  c.p.  nomin».l,  akiorbing  AOO  watta  e<icb, 
with  current  of  10  am|>ere3.  Not  proposed  to  iiso  glow 
lamps  in  main  streets  ;  lidu  atrvots  and  courts  to  be  lighted 
with  glow  lamps  in  sciriee  of  32  and  f14  c.p. 

Cta\Uf  h.^SHuaiimi  of  Griteraling  StaOaiu. 
5.  The  Anglo  Americau  Bru»b  Corporation's  generating 
sUtion  is  outsidu  tho  City  ;    conductors  to  enter  by  tho 
thoroughfares  on  the  north  and  bridges  on  the  south. 

klTie  London   Electric  Supply  (.'ori>oration'a   generating 
■tation  is  at  Doptford.     Main  conductors  would  enter  City 
t  Cannon-street  and  Blackfriars  Hridgos, 
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Metropolitan  Electric  Supply  Company  do  not  ttate 
whore  station  is  to  ho,  or  where  conductors  are  to 
enter  the  City ;  but  by  suhsoipient  letter  they  propose  to 
place  a  st^ition  at  (Iroftnnre  Wharf,  near  Blackfriars  Bridge, 
on  tho  Surrey  side  of  the  river,  and  alao  one  at  Sardinia- 
street,  Lincoln'a-inn-fiolda.  The  Metroitolitan  Klectrio 
Supply  Company  (amended  condition)  aay  :  "  The  situation 
u(  the  gcneriLtinK  oliition  will  bu  Orccnorc  Wharf,  and  the 
mains  will  unt«r  tho  city  by  Soulhwark  anrl  blackfriara 
Bridges." 

The  HousQ-to-Uouae  Company  do  not  ntAtA  where  slalion 
is  La  be,  or  indicato  where  conductors  are  to  enter  the 
citv, 

Messrs.  Laing,  Wharton,  and  Down  state  that  it  is  not 
cout«uipbtiMl  to  erect  the  {;uneiii<tinj;  station  within  the 
Cily,  Conductors  to  enter  at  Aldgatc,  Keiichurch-atreot, 
and  Cannon-street  Station. 

Clatis^  7. — St/stem  In  bf  Adoptrd. 

7.  The  high-[ircssun;  altemato-cnrrcnt  system  will  be 
used  by  the  London  Electric  Supply  Coijioration,  the 
Meti'opolitan  Electric  Supply  Company,  und  the  Uousc-to- 
House  Electric  Supply  Company. 

The  hiijh  pressure  direct  system  for  public  lighting  will 
he  used  by  the  Anglo-American  Brush  I'orpurdtion  and 
Messrs.  l^ing,  Wharton,  and  Down,  The  MotrupuliU^n 
Electiic  Supply  Company  (amended  conditions)  also  pro- 
pose to  u-B  Inis  system  for  their  arc  lamp  circuits. 

Tho  direct-cui rout  battery  nyttcm  fur  privat«  lighting 
will  Ih!  useti  hy  the  Anglo-Aniericau  Brush  Corporation. 

Claute  9. — Daif  of  tighUng. 

9,  The  Anglo-American  Bniah  Corporation.  —  Main 
thornughfarofl  to  tie  commenceil  within  chreo  months  of 
aigning  contract,  and  completed  in  in  mouths.  Other 
streets  to  bo  commenced  as  soon  as  possible  aftor  main 
thoroughfares  hav«  been  completed.  Ligbliiig  to  be  put 
in  o{>eration  at  the  rate  of  AO  lamps  every  three  months, 
tho  whole  to  ha  finished  in  three  yours  from  signing  contract. 

'llio  London  Electric  Supply  Coriwration. — As  aoon  m 
possible  after  statutory  powem  are  granted. 

MetrD)io]itan  ElectricSupply  Company. — Al!  distributing 
mains  and  boxes  lo  be  laid  witbin  eighteen  months  of  con- 
firmation of  agreement. 

The  Housa- to- House  Comjiany. — Public  lighting  of  main 
streets  to  commence  witbin  throe  months  of  signing  eon- 
tract,  and  ho  completed  within  twelve  months.  Othor 
portions  of  district  to  be  lighted  within  nine  months  of 
instruction  to  commence  and  anthorisiition  to  lay  mains  in 
streets. 

MeMra.  Laint;,  Wharton,  and  Down  commence  within 
thruti  munths  of  signing  contract,  and  main  stroots  to  be 
lighted  within  tifte«n  months.  Other  {larta  of  district  to 
bu  i^tiirted  a«  soun  as  HO  lamps  uro  ready,  and  adilcd  to  by 
fiO  at  a  time.  The  wbolB  district  to  be  lighted  witbin  three 
years  from  signing  contract, 

Clame  10.— Prior. 

10.  Tho  Anglo-American  Brush  Corporation. — Arc  lampa, 
jC30  per  annum  ;  glow  lamps  (200  watts)  £13  |ier  annum  ; 
glow  lamjjs  (100  watU)  £7  [ler  annum.  Thesoprices  to  b« 
reduced  to  £26,  £10,  and  X.^  respectively,  if  coitain  modifi- 
cations in  clause  33  of  specification  are  granted. 

Tho  London  Electric  Supply  tlorporation.— Snpply  to  be' 
by  metur,  at  3s.  6d.  per  unit  of  10,000  watt«,  including 
maintenance.  fThe  usual  unit  is  LOOO  watts,  and  tho  price 
is  therefore  4'2u.  por  Board  of  Trade  nnit).  This  corpora- 
tion, in  their  amended  tender,  make  thefc^lowing  modifica- 
tion ;  "  This  corporation  will  undertake  to  lit,'ht  the  136 
lampa  during  iho  hours  spM'ificd  in  the  enclosed  tahlea>— 
DARtely,  for  3,H10  honi-s  pur  lamp  annually  for  the  68 
lampa  nmidn^  throughout  the  night,  and  for  1,967  botirt' 
per  lamp  annually  for  thoae  running  till  midnight—*  for 
tho  sum  of  £24.  ^n.  lOd.  per  lamp  ]wr  annum  over  the 
whole  of  tbe  136  liinijH);  and  for  himjie  running  for  other 
hour«  than  tho««  specified  in  the  enclosed  tables  at  the  nit« 
of  £1.  2a,  iii\.  per  hour  on  the  whole  o(  the  135  lamiM,  or 
a  projinrtionato  sum  for  a  less  nunilior."  Light  roquirod  on 
foggy  or  iiurk  days  will  have  to  bo  paid  for  as  set  forth  iu 
the  Utter  part  of  tho  above  clause. 

*  Tlic  vuuipsiiy  Imvi'  Min-i'  vr.iv.-il  ibt  conlitiuu  m  ■•>  v:(ttii)|!iiiiihiug 
Iialf  thu  Un][>«  >t  i»i<lai|^t,  incTnuiag  I  ii-  |>rie«  t«  Sift  p«T  larap, 
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Tlio  Melropniitaii  Electric  Supply  Company. — fia.  fld.  por 
unit  of  10,000  amperes,  which  is  O'piivalont  to  Sil.  [wr 
Board  of  Tnide  miit.  This  is  for  private  lightinK,  l>iit  hy 
&  8\iliso(iiioiit  letter  the  |)rice  for  public  lighting  is  tcndcrt-d 
fi>rat  30,  jior  unit.  This  compuiiy't«»m€iide<1  tender  qnotea 
X30  ;is  the  anniml  charge  (or  t-vtcb  arc  iHtiip,  to  ho  rccluce<() 
to  £26  if  certain  m>^di1i cations  mig^cated  aro  agrood  iipou. 
The  Houw-to  Hoiuu  Coripiiny, — 

Caiicite        Per  annutn. 
puwer.  Watts.       £    n.    cj, 

ArclaiuuB   3,000      .WO       4ri     0    0 

...........     1,000      280      25     0    0 

Glowkmpe 200      600      45     0    0 

100      2S0      22  10    0 

50       150      14     0    0 

16        60        4  10    0 

Hwsre.  I'aingi  Wharton,  and  Down. — 

Candle    Por  attmim. 
power.      £   ».   d.    Hours. 

Arc  lair  |«  2.000       SO    0     0    3,750 

Gluw  lumps    64        13     0     0 

32        7     0    0 

Extra  bour«  in  projKirtion.  These  pricos  to  be  lediicctl  to 
£26,  £10  and  £^1  re&pGctivcly,  if  ccttiuti  muditicutiuim  in 
clause  33  of  specification  are  granted. 

Clau*t  11. — IIouTs  during  tpKieh  Lamps  tiTt  Lighted. 
1 1.  Agreed  to  by  all.  The  London  Kl  jctric  Supply  Cor- 
poration s  propnaed  (amenderl  tender)  to  put  out  half  the 
liithta  lit  raidnij^ht,  ia  fully  set  forth  in  a  note  to  clntise  10. 
(The  condition  ils  to  cxtin^iiiahing  hidf  tho  la[U|)s  at  mid- 
night has  since  been  wijvud.) 

Clame  25. — 7'ivif  far  CutnplHian  <tj   H'tir/-.. 

35.  Tho  Anglo-Amerieun  Unuh  Corpc>r.«iio[i.  —  Maiu 
thoroui^hfarc*  to  bo  cam mcnce/I  within  three  months  of 
Higning  contntct,  and  cotiipleLed  in  15  months.  Other 
MreetM  to  be  commonced  aa  soon  aa  passible  after  main 
thorough  la  rus  hiivu  bomi  cumpluted,  li;;ltting  lo  bu  pnt  in 
operation  at  the  rate  of  50  lampa  every  tbrue  nionlh«,  the 
whole  to  ba  tinishod  in  three  years  from  signing  contract. 

The  London  Electric  .Supjjly  Cocporatitiu  say  they  wilt 
commenc«  »8  ftouii  a«  possible  ait«r  receipt  of  stAlutory 
powers,  and  complete  as  enrly  as  circiimstancos  will  jicnnit. 

The  MetropoHlan  Electric  Supply  Cotopany. — All  die- 
tribuiing  mains  and  boxes  to  be  l»id  within  18  niouiba 
of  BUtifirination  of  agieoiiiont.  Thin  company  ^amcndtd 
conditions)  undertake  to  begin  within  six  months  of  ^ign 
ing  contract,  and  coinploto  in  main  thoroughfarea  witnin 
IS  months  of  comniwicement ;  but  the^e  penoth  are  not  to 
bogtii  to  run  until  th«y  are  authorised  to  procood  with  the 
TTork  by  licenso,  order,  or  Bill. 

The  Hoiise-to-Hon«e  Company. — Public  lighting,  main 
stroete,  to  commence  within  three  monthi;  of  signing  con- 
tract, and  corapieted  within  12  months.  Other  strcou 
within  nine  months  of  inntrnfitiaii  to  commence  and  autho- 
riiiation  tolay  ma.ins.  They  pro^Kiite  to  insort  the  words 
"except  through  cnnses  l»eyond  their  control,"  after  the 
woni  "  intomiption/'  on  line  7, 

Measrs.  tiaing,  \Vharton,  and  Down. — Commence  within 
three  months  of  signing  contract.  Main  stteetA  to  be  lighted 
wttbia  15  months.  The  whole  district  within  ihrcu  years 
from  siKning  contract. 

Ctarise  29. — /lotc  Vnrmtt  istohf  (Hww^fd. 

20.  The  Anglo  American  flruEh  Corporation,  ^rf)  Uy 
meter.  {(•)  (late  f^l.  per  unit  of  1,000  watlA.  .Consumer 
to  pay  for  a  mininitim  conitumption  of  -"tO  units  per  itnnum 
on  each  ampere  csiMicity  of  bis  meter. 

The  London  Klectnc  Supply  CDrE>un>tion  say  in  this 
res])ect  they  will  tw  governed  by  the  t«rnia  of  their  pro- 
minnnl  order  And  Boiirrl  of  Trade  regulations.  Their 
general  system  of  supply  will  bo  by  mflcr,  but  tbcy  do  not 
ubaolutelv  confine  themselves  lo  this. 

The  .Metropolitan  Klectrii:  Supply  Company.  —  By 
Dtcter,  at  6d.  per  unit.  By  agreement,  30».  per  aimum 
por  Ump  for  a  continuous  supply,  or  25s.  for  an 
intermittent  BUjtnty  during  IS  hours  jwr  day.  This 
eompany  (ameBcted  conditions)  projioeQ  that  this  clatiie 
eball  road  as  lollowa :  "  Ho  far  a«  tho  Commiwion  arc  able 
to  do  no,  they  witi  grant  to  the  ciHiU''utor  tlie  excliiaive 


right  of  8ii|nrlying  electricity  for  public  and  private  pur-, 
poses,  us  denned  by  the  Electric  Lighting  Act,  1H82,  withir 
the  district  during  the  torm  of  tliocoHtract.  The  contractor^ 
will  be  required  to  supply  electricity  to  any  ownor  or  occu- 
pior  of  any  premises  within  a  distance  of   25  yards  of  any 
main  in  which  the  coiitr.ictor  is  Iiouiid  to  maintain  a  supply 
of  clflotricity  for  general  purposes,  provided  the  owner  or 
occupier  entem  into  a  fair  agreement  to  defray  or  divide 
the  cost  of  the  service  main,  and  \iO   juy  for   the  supply  of 
tho  electricity,  and,  if  roipiircd  by  the  conti-actor,  to  give 
security  for  such  [layment.     The  contractor  can  charge  tho 
foriMimer  for  the  amount  of  electricity  !iu|)pliod  either — <1) 
by  inctor  or  (2)  bv  agreement,"  etc.,  etc. 

Mes're,  Laing,  iVhartori,  and  Down. — By  meter  at  Sd.  per 
H(Kirdo[  Trade  unii.,Dr  by  agreement  based  upon  above  iirice. 

The  House- to- Ilouee  Company.  -Hy  meter,  quarterly,  on 
sliding  scde,  varying  with  mitximnm  *npply  as  follows  : 
\.  At  the  rate  of  Is,  per  Bnan)  of  Trade  unit  of  1,000  watt 
hourit  for  the  first  100  hours'  consumption  of  maximum 
supply.  2.  At  8d.  pi^r  lioard  of  Trade  unit  for  the  second 
100  hours.  3.  At  Id.  per  Board  of  Trade  unit  for  any 
further  tjunntity  consuraod. 

Clatisf  30. — /klfimintitum  o/  Canirtut. 

The  Metropolitan  Electric  Supply  Company  (amended 
conditions)  propose  that  this  clause  shall  read  ae  follows  : 
"  At  the  expiration  or  determination  of  the  contract  for 
the  supply  of  electricity  for  public  lighting,  the  contractor 
is  to  have  the  right  Mi  coniinne  to  supply  electricity  for 
private  puriroses  within  tho  district,  and  for  public  pnr- 
poaee  aa  defined  by  the  Electric  Lijihting  Acta,  other 
than  street  lighting,  and  to  enjoy  free  way-leave,  so 
far  a*  the  Coiiimission  arc  able  to  grant  it  for  these  piir- 
po&eK,  subject  to  the  conditions  for  regulating  the  laying  of 
mains  and  OLhor  works,  and  provided  the  contract  has  not 
been  dcteimined  hy  the  CommisMOn  for  the  following 
reasons  :  (1)  Under  tho  26th  or  39th  clauses  (2)  In  eon- 
Requence  of  the  contractor  ceasing  to  supply  electricity  for 
priv,ite  purposea  for  a  continuous  period  oi  one  month  to 
any  eon^iumer  who  has  complied  with  the  conditions  of  tho 
29th  clause,  and  has  not  committed  any  act  or  failed  to  do 
anything  which  would  justify  the  contractor  in  discon- 
tinuing snch  supply." 

The  Metropolitan  Electric  Supply  Company  (amended 
conditions)  iiisert  a  now  clause — 30a — as  follows  :  "  If  tho 
ownor  or  occupier  of  any  promiaes  supplied  uses  any  form 
of  lamp  or  burner,  or  use*  the  energy  supplied  to  him  by 
the  contractor  for  any  purpoAiM^  or  duita  with  it  in  any 
manner  so  as  to  unduly  or  improperly  interfere  with  the 
efficient  supply  of  energy,  to  any  other  body  or  person  by 
the  contractor,  the  contractor  may,  if  he  thiiik  fit,  di>*^ 
continue  to  supply  energy  Lo  such  premises  so  long  as  such 
u«cr  continues.  Tho  contractor  shall  not  bo  compellotl  to 
give  a  supply  of  energy  to  any  premises  unless  he  ia  reason- 
atily  aatished  that  the  electric  lines,  tUtings,  acid  works 
therein  are  in  good  onlerand  condition,  and  not  calculated 
to  affect  injuriously  tho  use  of  energy  by  the  contractor,  or 
by  other  persona.  If  any  difference  ariae  under  this  clause 
as  to  any  improper  use  of  energy*,  or  as  to  any  alleged 
defect  in  any  cloetric  lines,  fittings,  or  works,  aucb  dinei^ 
once  shall  be  determined  by  arbitration." 

Chutf  il.'-Ttst  o/ JtTaias. 

31.  The  London  Electric  Supply  Corjionition  prti[)oso  to 
sitbnituto  the  terms  uf  their  proriaional  order  on  this  point. 
Other  Gompaniea  jnaa  without  comment, 

Tho  Metropolitan  KIcctric  Supply  Company  (amended 
conditioii-s)  alter  this  cUuse  as  follows:  "  The  Commission 
may  at  all  reasonable  times,  whilst  tho  contract  ia  in  force, 
tciit  the  condition  and  ofliciency  of   the  mains  and  cod'l 
ductora  for  insulation  and  conductivity,  in  such  manner 
and  at  such  times  as  thoy  deem  desirable,  and  tho  contractor 
shall   afford  every  reasonable  facility  for  this  purpoae,  anif 
ahatl  provide  sufficient  tosting-placas  and  sufficient  tentingj 
conveniences  >i"d    Mhuil  ropair  luiy   defect  thnl   may   ht-l 
dutectvd  within  a  reasonable   |)eriod,  in  default  of  which  m\ 
penalty  of  £20  ]xr  day  will  be  exacted  bo  lon^  aa  the  defeettl 
continues.     The  contractor  shall  not  be  held  responsible  foc^ 
any  intorruptioD  in  tho  supply  of  encrg)'  which  may  bo 
occusionod  by  any  such  t«Dting.      If  any  question  arise 
under  this  clause,  the  aamv  shall  be  referred  to  arbitiation." 
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STATKHIirt    SnoWINO    NdwHKR    OV    KlKCTUIC    LlMPH    IX     BAOn     DlRrKltrr,    ah     PrOPOBID    BT    tub    OOXTIUCTO&S    TBKSSKTKa. 


I 

i 


Cistrirt. 

Naius  ofeomjMiij  tendering. 

Arc  ktnp*. 

aiow  Uin|w, 

On  niiw 

lUndanl)!. 

On  eiisticig 
Mi]iliorU. 

Tot«L 

On  IMW 
RUDdardA. 

On  etiftting 

inpporta. 

Total. 

No.  1  iWest) 

Ho.  a  (CMitr«l)    ... 

AiJKln-Aini'rii'mn  Trnsh,  eic..  OonioratiDn    ... 
linrilnn  KiMtric  8uj»plT  Coriwrtttlou  1 

Aiiglo'Aiii«rk'iiu  lluinli,  cto.,  6an>ontian   ... 

110 

not 
136 

Hot 

22/ 
135 

not 

11 

atftlvil. 

frt&tcl. 
6 

Hiatetl, 

121 

Htijijily 
13S 

136 

8ii[i|'lj 

106 

to  lie  Viy 

lOfi 

lo  lie  liy 

125 

tfi  be  hy 

138 
Hurler. 
204 

IHfU-T. 

L82 
iiiPtfr. 

S94 

307 

VoTK,— Pulilic  lam|m  iiri>  al>;;lit '1,500  hoiir^  iic^r  nnmiiii.     A  jtooj  <i.K  Uinp  eoiuumw  BOO  mltit,  therofort'  «aoh  ftn?  Umprauntinm  2, 150,000 
vtmit  hour«,  ar2,t&0  llounl  of  Tf^lo  iiiiiu  [wr  »miuiii.     Hfiife— 
&I.  per  unit  =  £71    3    4  p«ranii.    I  6d.  iiaTUuit=  £S3  l&    0  j*t  ai.it.    I  Id.  mriinil^  £S5  16    S  pM-ann.    I    Wir,LiA.M  IIavwooi*. 
7a.       „       =     62  14    2      .,  Sd.       ..       =     04  18  10      ..  M.       „        =     26  17    6      „  W.  H.  Pk«KCk. 


33.  The  Anglo-Amoriran  Hnish  Cor|ioratiQi i  wish  to 
modify  thin  clause  sn  ihiii  the  jieiMlty  shall  ha  I<1.  p«r 
niiiiiite  per  lump,  with  in.ixtTniiin  of  -''s.  jKtr  lamp  par  night, 
No  penally  to  ^n  incurred  within  1  Ti  mirmtea  of  lighting  up. 

The  IJouso-tO't louse  Company  pro{)08«  U)  insert  the 
wonls  "  per  riiem."  They  also  Biiggest  (sco  clsiuso  al 
end  of  spociGcation)  that  a^p'Cj^tc  pQiiitltios  for  ono  day 
^all  n[>t  exceed  X50,  and  tb»t  no  |>erialty  at  alt  shall  be 
inflicted  where  failura  was  due  to  caiiDes  Iwiyond  their  con- 
irol,  or  where  failure  wiw  so  slight  as  not  to  affect  materially 
the  Toluo  of  the  eiijiply. 

Laing,  Wharton,  and  Down  propoBe  a  "sliding  scale"  of 
fiiioa — 1,^.,  Id.  per  lamp  per  minute,  with  a  ma-xinnm  of 
6»j>er  lamp  per  night. 

The  London  Electric  Supjily  Corjwralion  will  pay  for 
substitiitod  (gas)  lighting  "so  far  only  iw  att«ridanco  to  the 
gas  UiDi'S  is  concerned.  .  .  .  The  ponaltios  for  failure  arc 
providou  in  the  provisional  nrdor  applied  for  by  them." 

Tho  Metropolitan   (Joni[iaiiy   iniifco   no  comment This 

company  (amended  conditions)  strike  out  the  words  "forty 
shillings"  in  lino  nine,  and  insert  tho  words  "one  penny 
per  minute,"  And  nfter  the  words  "  five  minutes  "  in  line 
12  they  inaertthc  words  "and  occurring  aft«r  1.5  minutes 
have  expired  fi'um  thu  Hret  lightinj^  of  uic  lumps."  At  the 
end  of  the  clause  they  add  the  wonls :  "  But  such  [terialty 
shall  not  in  any  uase  oxcoed  .')a.  p4!i'  lamp  ]ier  21  hours. 

ClaiLvt  -to. — .Ufuiriat/  Ihf  Under iiU:imj. 

40.  The  Hoiwe-to-TTouse  Company  propose  to  strike  out 
thewordit"in  accoinlancc  with  suction  2  of  the  Klectric 
Lightiiig  Act,  1888,"  and  to  substituto  tho  words  "  tho 
purchaao  shall  lie  carried  out  on  the  ha.iia  of  usual  cocn- 
moroial  tenns  to  be  settled  by  arbitration  as  herein1>ef»re 
pcovided,  failing  agreement."  (Sea  proposed  clause  -I^R,  at 
end  of  specification.) 

The  London  Electric  Sripply  Corjioration  cannot  accept 
any  clause  to  this  effect,  ind  will  not  make  any  a);reenienc 
OS  to  compulsory  powers  o(  purchase  othor  than  providwl 
in  the  Electric  Lighting  Act«.  Other  comiianios  pau  with- 
out comment. 

Tho  Motropolitan  Electric  Supply  Company  (amended 
condition)  proi>ose  that  this  clause  shall  read  as  follows: 
"  Power  i*  to  ho  rcsorvad  to  tho  OnmmiaHion  to  acquire  the 
undertaking  and  works,  by  iiurchuao,  at  tho  time  or  times 
and  in  the  manner  specified  in  section  i  of  the  Electric 
Lighting  Act,  1888." 

I'ri^Hiaed  Addilvmal  Vlauars. 

The  Houae-to-House  Company  propose  tho  follonring 
cUtiaoa : 

Clauae  42a.— All  differences  or  diBpnles  which  may  arise 
between  tho  contractor  on  the  one  hand,  and  the  Commis- 
sion, or  their  engineer  on  the  other,  whether  aa  to  the  con- 
struction or  meaning  u(  this  bonder,  or  tho  contract  to  he 
hereafter  executed  in  pnraujjica  therewith,  or  as  to  any  of 
the  conditions,  obligations,  and  provisions  of  the  said  tender 
or  cxintruct,  or  anything  to  be  done,  olwervod,  or  [>erionncd 
thereunder,  shall  W  referred  to  arbitration  in  the  u^ual  way, 
except  that  a  sole  urbitntor  slwll  Vo  nominitt«d  by  the 


President  fur  the  time  bcin^  of  the  Board  of  Trade,  at  the 
retpieat  of  cither  iKirty,  and  snch  arbitrator  shall  decide  on 
all  t^ni^istionit  in  diatfute,  and  may  give  cont^  of  the  refurcnco 
U)  either  imrty.  This  decision  iball  be  binding  and  final 
on  all  |iikrtio8,  and  this  tiiibmisHion  to  arhitriitiuu  and  thn 
arbitrator's  award,  or  either  of  them,  may  be  made  a  rule 
of  either  diiviaion  of  ibo  High  Court  of  Justice  by  either 
I>arly. 

Clatieo  4:iB. — The  follonnng  .iddondiim  shall  bo  made  to 
clause  Its  :  "  Provided  that  the  penalties  to  Iw  inllictod  on 
the  contractor  under  this  section  shall  in  no  case  exceed  in 
tho  Hggrogate  the  sum  of  JL'}<i  in  r-oapoct  of  any  defaults  or 
failure  in  any  one  day  :  Provided  also  that  in  no  case  shall 
any  {wnalticH  be  Inllictod  in  res^iect  of  any  default  or 
fadure  if  occasioned  by  inevitable  aeciJent,  or  by  /or» 
rnnimrr,  or  was  of  SO  slight  or  unimportant  a  character  as 
not  materially  tn  affect  the  valiio  of  the  supply,  or  where 
aiitrh  default  or  failure  was  not  wilful  or  due  to  any  negli- 
gence on  the  p*rt  of  the  cnntraftor,  its  ofticor*  or  servants, 
nnd  all  reasonable  prucuLittons  have  licon  tiikon  by  it  to 
prevent  the  occurrence  of  such  default  or  taihire." 

ClauHC  i'2t: — Clause  30  sball  be  modified  :m  follows: 
"The  contractor  is  lo  have  tho  right  to  continue  to 
supply  electricity  for  jiriruU;  purposes  within  the  district 
for  a  period  of  42  years  from  tlie  date  of  the  conimct,  sub- 
ject to  the  provisions  as  to  the  alteration  and  ra.riation  of  price 
licruinbcfurc  (;>intained,  and  Lo  the  provision  as  tu  dctor 
mination  thereof  hurciuaftfr  expressed.  And  the  Comniis> 
eion  may  have  and  exercise  the  aarao  puwers  as  they  would 
hiive  ha<I  under  nevlLun  2  of  '  The  Llectric  [j;;btiitg  Ack, 
1 88t^,'  uf  reipiiring  the  contmetor  to  soil  the  ucidtM  Uihing,  if 
the  works  referr(.>d  to  in  this  contnict  had  boon  an  under^k- 
itig  within  the  meanin^cf  that  section,  and  if  required  by  tho 
cQiittvtctur,  the  Commission  will  apply  for  te;tve  to  intn^luce 
or  join  the  conti'uctor  in  an  applicutiuii  tu  introdncu  a  Bill 
into  Parliament  to  confirm  this  contract ;  which  Bill  may 
contain  further  provisions  aa  to  the  appointment  of  electnoj 
ins|)ector»,  and  as  to  meters  and  testing  similar  in  9ub«t«nc 
to  those  which  inuy  be  contained  in  the  provisional  ordei 
which  nmy  Iw  sanctioncfl  by  the  BoanI  of  Trade  tbie  year, ' 
and  for  providing  and  recovering  penalties  from  the 
contractors  for  failure  to  supply,  ani  for  breach  of  tho 
provisions  of  this  contract.  The  contractors  are  sot  to 
otherwise  promote  any  provisional  order  or  Bill  affecting 
the  City  of  l^ndon,any  of  the  termsor  provisions  of  which 
shall  Ito  inconsistent  with  the  contract.''  l-^copt,  n^ii 
hereby  modifiod,  clause  30  shall  sUkud  with  the  addition' 
shown  in  red  ink. 

Clause  42i>. — In  lieu  of  clause  39  there  shall  he  read: 
"  And  it  is  hereby  fiu'tbcr  agrcud  that  if  at  any  time  the 
Commission  is  of  opinion  that  the  contractor  has  either 
failed  to  commence  any  works  which  he  ought  to  have 
commenced  under  tho  provisions  of  this  agi-eemetit,  or  has 
discontinued  lo  effectively  carry  on  such  works,  or  to  supply 
electricity  etiiciently  througbout  the  district,  in  accordmce 
with  the  ti'iie  spirit  and  intentof  this  agreement,  such  default 
or  disLontiniuinca  not  being  causvtl  by  inevitable  accident, 
/ony  j/«y'E'<rr,  or  circumstances  beyonil  the  control  of  tho 
contractor  (want  of  funds  not  being  deemed  to  be  such  a 
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circumatanco),  the  Commissiori  m»y  apply  to  th«  Board  of 
Trade  (a£t«r  notice  to  the  contractor)  U>  a)i|>oiiit  an  ijide- 
pendent  person  to  enrjnire  into  Lho  hcls  of  xiich  reiireseii- 
utioiiB,  Htiil  if  uiioii  Niiuli  uiKpiiiy  HUcti  pui'suri  iseatiiirKi<]  of 
ibo  truth  tbercoi,  and  shall  so  report  to  the  Board  of  Trade 
in  writing  umler  his  band,  the  Commiasion  may,  by  8|>ecitil 
re«o1ntioii  tinder  their  HoaJ,  revoke  niid  (lelermine  this  con- 
trAct  as  from  ft  date  to  be  specified  in  such  resolution,  and 
this  contract  shnll  thereupon  cease,  and  delormino  accord- 
ingly, and  tbe  contractor  shall  foithwith  remove  all  his 
mains,  Ijntu,  l)ox«8,  and  ivories  from  the  (troots  and  public 
thoroutfbforcs  within  the  diatricb,  and  in  the  event  of  their 
not  being  mt  rcmavod  the  (^mmLiaioit  may  remove  them, 
nnd  all  the  costs  and  expenncs  of,  and  incidental  to,  such 
removal,  and  ihe  rciristfttomcnt  and  repair  for  »  period  of 
12  months  thereafter  of  any  atrecta,  foot|iathH,  kerba, 
channels,  aewera,  drains,  or  othor  works  disturbed  in  the 
proccsfl,  shall  be  paid  hy  the  contractor  to  tha  Commission, 
and  may  be  recovered  in  «  mimmary  way  from  the  contrac- 
tor by  the  CommiMion," 

Clause  i2tL. — In  lieu  of  the  worda  "in  accordnnce  with 
section  2  of  the  Llecti-ic  LiglitiriK  Act,  186$,"  in  clause  10 
herein,  there  shall  bo  road  "the  purcbaac  shall  he  carried 
out  on  the  basis  of  usual  commercial  terms  to  he  settled  hy 
arbitration,  as  hereinbefore  provided,  failing  aii^cement." 

[t  18  proposed  to  instal  136  arc  lamps  for  lightinji  the 
public  streets,  one-half  of  which  are  to  be  alight  from  dusk 
to  dawn,  and  the  other  half  from  dusk  till  midnif^ht 

The  following  table  uives  tlio  hours  when  arti^cial  light 
is  needed  throughout  the  year,  and  is  compiled  from  the 
statistics  of  street  lighting  by  gas  m  the  metro[)oli8  : 

Hours  of 
Days,  Light  up  Turn  out  lighting 

P.M.  A-M.     per  night 

January...  First     ...     10     ...     4.30     ...     7.30     ...     15 

Second...     10     ...     4.30     ...     7.30     ...     15 

Ijast     ...     11     ...     n.O       ...     7.0       ...     14 
Fohniwy    I-'irst     ...     10     ...     5.30     ...     6.45     ...     13i 

Second...     10     ...     S.30     ...     6.30     ...     13 

r^iat     ...       8     ...     6.0       ...     6.0       ...     12 
March    ...  First     ...     10     ...     6-0       ...     (1.30     ... 

Second-     10     ...     6.30     ...     6.0       ... 

Last     ...     II     ...     6.45     ...     4.30     ... 
April First    ...     10     ..      7.0       ...     4.0       ... 

Sooond...     10     ...     7.30     ...     4.0 

Lust     ...     10     ...     7.45     ...     3.30     ... 
May  Kinit     ...     10     ...     8.15     ...     3.0       ... 

Second...     10     ...     8.30     ...     2.45     ... 

Last     ...     li     ...     8.45     ...     3.30     ... 
June First    ...     10     ...     8.45     ...     2.30     ... 

Second...      10     ...     9.0       ...     2.30     ... 

Last     ...     10     ...     9.0       ...     2.30     ... 
July First    ...     10     ...     9.0       ...     2.45     ... 

Second...     10     ...     8.45     ...     3.0       ... 

Last     ...     11     ...     8.30     ...     .^0      ... 
August,,.    First    ...     10     ...     a.O       ...     3.30     ... 

Second...     10     ...     7.45     ...     3.30     ... 

Lost     ...     II     ...     7,30     .-     4.15     ... 
Sopt«mbcr  First     ...     10     ...     7.0       .,.     4.30     ... 

Second...     10     ...     6.30     ...     4.45     ... 

Ijutt     ...     10     ...     6.0       ...     5.0 
Octolwr       First     ...     10     ,..     5-30     ...     6.1S     ... 

Second...     10     ,..     5,0      ...     6.0       ... 

Last     ...     II      ,,,     4.45     ,..     6.15     ... 
November  Kir«t     ...     10     .  .     4  30     ...     6.46     ... 

Second...     10     ...     -(.30     ...     7.0       ... 

l^t     ...     10     ...     4.15     ...     7.30     ... 
December  First     ...     10     ...     4.16     ...     7.30     ... 

Second...     10     ...     4.15     ...     7.30     ... 

Last     ...     II     ...     4.16     ,,.     7.30     ... 

The  .ibove  is  oxdusivo  of  light  required  on  foggy  and 
dark  days. 

Tho  iaTn|»  running  all  night,  from  du«ktodawii,  will 
average  rather  leea  than  lOJ  hours  per  diem  throughout 
the  year.  The  lamps  running  from  dusk  to  midnight  will 
avorago  rather  loss  tJian  5^  hours  per  diem  throughout  tho 
year.  One  lamp  with  another,  lho  avemgo  over  tho  whole 
will  be  rather  less  than  8  hours  per  diem  throughout  the 
year,  Tho  hours  pei-  lamp  ninnmg  from  dusk  to  dawn 
frill  be  as  follows 


Days. 

January    10 

iO 
11 

February  10 

10 
8 

March    10 

10 
11 

April 10 


May 


Total  lamp  hours 
160 


June 


Julj 


August 10  7 

10  " 

11  

Soptombor    ...     10  

10  1 

10  1 

October 10  114 

10  13 

11  13 

November 10  14 

10  U 

10  18 

December 10  15 

10  18 

11  1.^ 


Total  

The  hours  per  lamp  run 
be  as  follows : 

Days. 

January    10 

10 
11 

Fobraary 10 

10 
8 

Mareh  10 

10 
11 

April 10 

10 
10 

May 10 

10 
11 

June 10 

10 
10 

July 10 

10 
11 

August     TO 

10 
11 

September  ,,.  10 
10 
10 

October 10 

10 
11 

Xovomber 10 

10 
10 

Deeombor 10 

10 
II 


3,8091 

ning  from  dusk  to  midnight  will 


Hours. 


Total  lamp  hours 
75 


7 


ToUl 


SUUUARV. 

Lamj)  honTB. 

6B  lajnjH  from  dusk  to  da.wn  259,046 

C8  larapg  from  duak  to  midnight 13S,768 

Oratid  total  394,808  per  annum. 

Taking  one  lump  with  another,  the  charge  per  lamp  per 
annum  wil!  work  out  to  £24.  3g.  lOd,  forthe  ordinary  night 
lighting,  as  acainst  X26,  which  is  urdorstood  to  be  the 
tender  price  of  the  Bru«h  Corporation. 

In  our  compuUktiun  there  is,  therefore,  a  miirgiii  of 
^1.  Us.  2d.  per  heap  per  annum  for  fogs  and  dark  days, 
of  which  no  account  hue  been  token  in  the  previous  calctila- 
tiona.  This  is  equivalent  to  the  runnine  of  68  lamp*  (or 
431  ndtHtionuI  hours  during  the  year,  which  ia  cotisidered 
an  adi^quatc  proWtiion  for  dark  auu  fugtcy  days. 

This  tender  is  intcniled  to  cover  everything  in  the  way 
of  carlmus,  nmintenance,  and  attendance,  and  is,  in  fact,  an 
inclusive  charge. 

CltAlir.KS  E.  Waller,  Munager  aud  Secretary. 
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EXHIBITORS'  AWARDS. 

PiMT  Olam  Gold  Medaix.  — Electtrical  SKcnon. 

C'laM  I.  :  Lujhtiiuj  itiul  Pnuf.r. — Anglo- American  Brush  Cor- 
pomtion.  Lomlon,  ntteinnting-ciiiTenl  dynnmus  and  irnna- 
formera.  lighting,  niixl  geuurnt  vihibit;  Buller,  .rolisiiu.  mid 
Co.,  DuHloy.  iuiutjUora  ;  Croiuplxn  and  Co.,  Lundmi,  oldctric 
cratii5!i  mid  iiicniiduscent  lighting  dynamos  ;  Klwell-Purlcur, 
LiuiittKl,  \Vulver1i]ini]ibt>n.  nccuniulnturannd  incandeacont  It^^ht- 
Uig;  Ediaon  aivd  Swan  Ci.ni|iany,  I>iridnn,  incaiidDicent  lamps  ; 
A.  A.  tiuldston.  Middleiihriiiitfli,  ««riu  atu  and  incaudtrBceiit 
I^hting  nud  exhibit ;  Laoonuie  miuI  Co.,  Tjuridim,  uluctric 
light  cmrhnna  ;  Laurence,  Paris,  and  Scott.  Norwich,  dynnniiw 
and  iiiutiira, 

CToM  II.  :  d'cHCfiW.^W.  AudT.  Avwry,  Birnungham,  electric 
weighing  mnchans  and  bolls ;  Fijwier,  Likiiuiulur,  luid  Co.,  Bir- 
nungliani,  electrical  fitting  in  chuu  ;  TuUia  and  Hon,  Olaagtm, 
orange,  tau,  mti  link  bvlting. 

FiRtn-  Ci»iw  SiLVHK  MitPAi^. 

CIomI.;  Li^htiii^  atwl  /'iHiiii-.^Aome  Elootrio  Worko,  Lon- 
don, eloetriQ  fitting  for  cloctric  lighting ;  Appleton,  Burbey, 
and  WiUianuon,  London,  rnnin  awitchoi  nnd  gonei-al  exhibit  : 
Electrical  Power  Star&go  ComiMtiy,  I^indon^  atorMgo  aoII»  »<id 
iiistTumunta  ;  J.  Fuwl«r  Aud  Co.,  Leoda,  !cftd-ct>vcrcd  cnblcs  ; 
Olover  M)d  Co.,  Salford,  wireB  and  cables  (lighting  imd  tele- 
phonic) ;  Ilenlfty'a  Telegraphic  OonioKny,  LowJon,  »nbni*rinc 
wico*  und  cuibleft  ;  Immiwh  and  Ou.,  Luiidt-ii,  iiiutore  ;  MuUlt, 
London,  inslniinenbi  nnd  carbons  ;  Scott  And  Co.,  Newcustk'- 
on-Tyn«,  t^wUftl  arc  lighting  ;  SUittor  and  Co,.  London,  con- 
slsnUcorreiit  dyiininoH  .itid  gciiuml  vxhibit  ;  Woodhousa  and 
Rawson,  London,  electrital  ri))|]»mtua  for  lighting  ;  C-smpboU 
Ga»-E!ngiii«  Company,  Haliliix,  gfut-eiigiue. 

CUua  II :  Otn»ral. — Cmmin^  uiid  Cu.,  Birniinchflm,  eloctm- 
plating  ;  Davii  and  Sona,  Derby,  outdoor  eloctric^igbt  ^ttinss ; 
Oenersl  Electric  Cumpany,  London,  gonoml  exhibit ;  W. 
Mitldlomore,  Bimingham,  bcltinft  ;  Nalder  Bros.,  London, 
olMTtrioAl  iuBtnimenU  ;  NaHonsl  Telephone  Conijiiiny.  Birming- 
ham, iiniiriivumenu  in  tvlophone  appAmtua  ;  I'loroy  and  Co., 
UirmiiigtiAin,  Oriffin  gas-onghio  ;  .lultu*  8ux,  l»nd()ii,  electrical 
fire  alarm. 

FuiBT  Clahh  Bbonzk  JIeiuw. 

BUctruuU  Secliun:  ffmirnil. — T.  Ciuul,  txindon.  primary 
battoriee:  C.  Cimradty,  L<Midon.  0H.rlKitis;  llnrtltiy  sml  Co., 
Bimungham.  oWtrupUting;  Myaitand  Puliingor,  Biniiitigliutn, 
eleoCroplating ;  M&yaeld  and  Cu.,  London.  Winuliurat  ttloetriunl 
madune. 

SrunAL  AwARTis. 

GiAd  jIfeifaJs.  —  Oallowayt,  Limited,  Manchester,  boilera; 
Greenwood  and  Batloy,  Limited,  Leeds,  high-ipoerl  Armin^on- 
Simncndne;  R-^'bcy  tind  Co..  Lincoln,  nmallhi^-spoud engines: 
Ruston.  Proctor, aiiilCo.,Liticijln,u»iiiiJ<>und  nngin«s  ;  Tfaiiinaon- 
Hountiui,  Lumlnn,  electric  arc  lighting  system. 


CORRESPONDENCE. 


OLD  STUDENTS'  DINNER, 

To  THK  Editor  of  Thk  Electrical  Enginkhb. 

Sir, — Your  last  issue  contains  a  reiiort  of  a  siwecb  I  am 
supposed  to  have  made  at  the  Old  Students'  AssodatioD. 
I  am  quite  sure  that  there  was  no  intention  on  the  part  of 
the  reporter  to  misrepreiierit  what  I  said,  but  the  report  ia 
evidently  compiled  from  imperfect  notes,  I  novor 
moiitionod  the  Brush  Company,  and  I  never  stated  any- 
thing about  a  roof  of  200it.  span,  If  errors  like  this 
have  crept  in,  perhaps  your  readers  may  credit 
also  that  the  rciwrtcr  has  givon  unintentionally  a 
wron^  bias  to  whub  I  said,  and  has  put  into  mjr 
mouth  cant  phrases  such  aa  that  about  the  "advantages 
of  technical  training, "  which  I  abominate  so  much  that  I 
am  sura  I  never  use  thorn.  On  such  an  occasion  1  feel  not 
a  little  responaibility,  and  I  express  myself  quite  carefully. 
Perhaps  your  readere  wil!  therefore  jxirdon  mo  for  with- 
drawing from  any  responsibility  (or  statements  attributed 
to  me  with  the  speech  as  reported. — Vours,  etc., 

"W.  C.  Ujnrm. 

Kensington,  October  19. 


COMPANIES'  MEETINGS. 


CoaaoUdKtAd  TolspbaDs  CoBstrsetloii  mud  MaUtan&nM  Cmb- 
pany.  Umlted.  — T)i«  Uliivrturn  of  tbu  Cumjiauy  hsvo  lii-clarmi  an 
itilciiiLi  iliv  LI  It'll  i]  Tor  llir  hnJf-ytmr  at  thu  nleuf  6iKr  uilil.  i>«isiiiitiin, 
!«■  iui.-onii.--Ux,  Oil  ihii  unliiuir)',  aiid  M  llic-  rate  i)f  6  |iur  cent,  i^r 
Miunm,  Inui  incume-tsx.  ou  tbo  {itcfercncu  sliaico,  tlic  nnjH'ctiYr  din- 
[l«nil«  to  be  |i«iysbl«  on  Novemlwr  14, 


EASTERN  EXTENSIOK,  AUSTBALASIA.  AND  CHtNA 
TELEGRAPH  COMPANY. 

The  thirty-ssuoiid  onliiiary  genera]  unatiuK  ol  t!io  Eutcm  Bxlen- 
aiori,  AuttralaHB,  anU  Cliina  TelHKrai'b  Ou>iiany,  Litiiit«l,  was  held 
an  WcilnMday  at  Wiiichtdti'i  LIoiihp,  Okl  Uruad-itroiit,  Sir  John 
T?iiJ(ir   iKMidiiig, 

Thv  CIiAlnnsii  sta1e>.l  that  tli«  gronH  leceiiiU  lur  Ilia  lialf.yniir  nnilnd 
JuiiH  iO  Usi  huil  Ihivii  i:25ei.7A7,  or  £l(>.aSl  iiiexiiGu  orthnM  for  tlio 
uorruagHJUiliug  [turiod  of  1888.  duo  to  tlii)  genera!  gmnth  of  hQsincsa 
all  vvvr  ItKir  svsl«ui.  Tliuir  workiuv  espeiiita  for  tlio  tamo  iMirJod 
liad  K-ou  £li,Tli,  or  an  lucrca«  o(  £'l,')7&,  principally  oiriiie  to  the 
ot'coing  o(  Ihfir  ulstlon  at  Roobuek  Hay,  in  (y>nDerIinn  mitli  tli« 
Wculum.iiiilrallsii  oablu,  and  Uit  toiislruL'tbuorn  nrH;[.i[ia  Unil  line 
Iwtwei^n  the  cable-lu>iiSH  anil  ollke.i  «t  Mndrax.  to  rnplano  ttiR  old  one 
whirli  hul  l>cun  dciwti  for  ali^mt  Un  yiuini.  Tlieir  not  roTcniifl 
hatl  Imn  £138,736.  >•!  £I2,a}2  lunra  than  for  tli«  .Tnne  half  of 
1888.  InUirin  clivirXonds  at  ihu  rat*  of  S  prr  coot,  per  aDDum  had 
b«cQ  jJAid  lor  thfl  hall-year,  leaving  J026,S36  to  bn  carriAil  fonrsrd, 
•Rvr  duLiiitig  revenue  wtlli  £50,000  -on  account  of  tho  Wsstem 
Auitrsliati  cabk.  Tbc  ahaivboUlurii  nniiUl  rvincmbor  that  whoa  their 
[wu  mblca  to  Auactaljci  wern  iiitcrni|)lcd.  vrmlly  onins  to  valcaula 
a<:tioii,  ibey  drcidctl  without  ilday  to  nut  dovn  an  adaitiutiat  cable 
to  Australia,  in  or<ler  to  give  them  p«ri«et  tocarity  and  cuutinuity  in 
thrlr  eaivn««tiiin*  nith  tnt  calnnieii.  That  Miblti  oMt  thrnn,  a  Urg* 
■tim  of  moiivy,  but  it  did  not  liring  thorn  in  any  more  traffii^.  It  vas 
jiroiitiraHy  a  morvn,  anil  sincn  tho  cahl«  lisil  been  laid  th«y  hud  bail 
gonl  rcsaon  to  congratiiliilc  thruisdvoa  on  the  (act.  ThurB  hsil  bnoii 
cvctain  intciiniiitiout  iii  th?  Isnil  linaa  in  Auairaiis.  sekI  but  for  Iho 
cable  in  qaratwD  thnr  traffic  would  liavg  been  •rriotulyiiiCDintptwL  It 
had  baoB  thu  policy  o(  lb*  Dirocton  le  keq>  down  tbo  capital  a*  much 
as  po««ib]0,  aKil,  takioc  a  brosd  vi«w  at  th«  mattar,  ihoy  hail  written 
.£60,000  olTtlis  cost  of  the  cable  out  o(  the  [ujit  baif-year'n  rav«nuj<. 
With  r?Ksrd  to  the  bslsnee  of  the  cost,  thn  way  in  whtrh  thay  wnnld 
dosl  with  it  woold  dqi«iiJ  largely  on  the  proKwu  ami  [prospariiy  of 
their  ijateni  in  thu  uuxt  lix  muuLtu.  Siuoe  tlib  lialf  yoar  bogsn  they 
bad  liaJ  su  iuipurlaut  iiitMTUptioii  in  thcic  New  ZcalAnd  cdblu,  wliicb 
hsil  gr<atly  int«rfertd  with  that  Iiartof  their  tralbo.  Pi»'linK  that 
the  wurk  of  that  cable  wna  innaaaing,  that  it  hsil  bomi  ilown  Tar  14 

{'Mra.  Slid  that  the  time  uiuit  xoon  cnmn  vhen  tbey  would 
lave  to  duplicsU  it,  they  thouaht  tlist  thn  tooniit  they  did 
tli<:  n-ork  the  better.  Thny  hair  scc«rdiug)y  scot  a  telucraui 
V)  the  Govcniment  of  New  ^oslsud  propesinii  to  Juplicatv 
thii  cable  on  certain  torma,  and  hu  h<i[>oJ  that  bvfure  the 
i>x|itriLtiDu  of  a  wwk  thoy  might  bu  abl*  to  go  on  with  the  work.  All 
llmir  cableii  woni  that  day  tn  gno4  working  order,  A  good  deal  had 
bocti  aiiil  about  s  Paoifio  csble— •  line  the  obJMt  a(  woU^b  would  be 
more  to  roilaco  their  rates  than  to  give  Indeeaed  bdlltiM.  Tlie 
liTDsoat  oabla  of  the  Company  oould  do  considerably  mure  work  Ihsu 
waji  brought  to  it  at  pn^tiint,  but  if  the  ifolcuial  t.IiTVuru muuLa  or  our 
own  riovernmtat  dnti^rininud  for  atnlc^col  pur|Hiio*  that  a  Pscilic 
line  shoubl  tm  Isiil,  tho  Company  were  qtilt*  prepared  to 
rarry  out  tho  work  if  tliey  were  pro[)erlv  remonersteit.  TTie 
lint  to  Now  Zealsnd  which  tliey  now  propoaml  |o  dupli- 
cate would  be  wliat  might  bo  r^Icd  the  first  link  in  tho 
Tacilio  nable,  Oth«r  work  was  very  likely  to  be  done  in  oDQiuodaii 
with  iheir  ayitein.  The  Prenoh  liaJ  New  (.'alcdoaia,  and  he  bsUevDd 
tlut  that  would  evMiluslly  have  la  be  de*it  with.  BritUfc  North 
Dunieo  would  also  went  a  table.  Tbiiy  won  now  in  nsKotiatien  witli 
Spain  fat  exteadtng  their  nytteni  to  the  Philipnjna  iMsodi.  They 
must  Imi  prepared  to  inevtall  tbiuc  raiuiroiueiit*.  but  with  due  rogsnl 
to  the  ititi-rtnt  of  thu  tharL-holdcn.  Thoir  6  per  cent.  debeotorM 
wevld  expire  in  1891,  wIkd  they  wonld  be  dcelt  with  in  a  way  wkieh 


* 


'nnubOT  of  ftebantims  ciur»iit«i^>]  br  the  Aiulrtliui  Go<r«mtn«nt 
■iibaldf ,  tiQl  llicy  neirv  ueini;.  ]iu  iniglit  itiy,  wrltUiu  olT,  nnd  by  the 
liiuL-  Che  »i1iKi<l)-  tifilivil  t»«!te  lielitritiitHt  woulJ  bt  ^xIlDgiittlieil. 
Ill  the  i<a>l  fix  iiioiillis  l)iL'y  liul  roiii'WFil  tboiit  132  kuuta  of  cable, 
■  t  a  vchI-  of  Bliomt  £S,000.  knj  in  tbu  current  hIa  montlu  tli«j 
iruuUl  iikrry  ot>t  niticnnh  to  &  limilBi  extent.  »)<1  tbus  nearly 
coiunlelo  tUo  iDncvinti  wliioh  tlifty  •!  pwic'Ut  had  iu  wi«w.  Tfiey  wot* 
in  LtiMt  nay,  ton,  xtrviigUiuiiing  t)iuir  pioiiiUiiti.  Tim  IHmetnri  wore 
|(l*il  ti>  lin  abln  t(i  |iii<«Mit  tliiMii  with  a  nntufuTlniy  tliriilt-n-l— a  ilivi 
iUtiiiI  Mliich  111*  ImfHiit  u'imUl  lifinili)r<l  lo  &t  rlinlr  nnt  nii'PtiiiK  1>y  a 
lianJ»iiii'  lucnii^     llr  cit]irIa<Ji!il  by  |iropruiui{  itu  aitnptioii  of  thr 

I'CJIOlI. 

Mr.  P.  A-  B«vaa  w'^imdcil  lli«  mntitta. 

Mr.  Lawia  nlatiil  tliat  t)io  C'"^iiii|>iiiiy  liaJ,  on  tlie  odd  biuiil,  4>btiiil 
£700,000  HiftfltM  M  teaotvo  r\iri£«,  tlia  secnritirai  rcttiminK  tliem 
about  3  or  fl  ]i«r  muL  ;  wliilu,  Dti  tlm  oilier  liuid,  Hk'j  ti*l  £520.000 
of  dcbeiilurwi  iiii  which  thoy  woro  [nyiiiK  6  t>°r  rtinL  Hu  llidtif-ht 
that  the  dsbtnturoi  onghl  to  bo  paiil  off.  Tlir  rovuniic  IiikI  Iiccii 
chwgtd  wi'Ui  £&0,000  on  occannt  of  iho  Western  AuatiiLliuii  cable, 
and  tha  ruiioniil  Mnicl  forwanl  vtm  £Z&,000.  Ho  really  (lii>a^ht,  b 
view  nf  thii  Cnnifany'a  pKM|u>rity  lint  aii  <>itra  1  [lOi  c*nt.  itiriikiul 
tniBht  1x1  painl. 

Th*  difttnnui  aatil  lie  h^l  ailiiiitU'il  ibat  iti  writius  C50,00C  nfT 
t)ic  c(iM  uf  tho  Weslorij  Atiittraliaii  cable  they  l>^  iloiic  a  tfomt  itiing. 
Tho  aliftrplioldi'tii  sliuultl.  hin>*rcr,  reiiiuiiiVr  lliat  tho  Company  woe 
ill  B  |)"iitiuii  tllitt  it  CDulil  U-  "sliot  at,"  and  tho  iraUcj  of  lU« 
]>tnH;loi'«  wtw  111  |>rotiN.'l  tin  Cuniginy  in  every  way,  so  tU>t,  wliil^ 
maintaining  a  rca[>eotaM»  -iiti'lctH),  th"  I'ntite  of  tliu  |>roF'<'i-iy  wai 
Intiiig  iiiturlally  InoKa^u'l.  Ttn-  s^nwi  nf  ihai  {'ulKy  wii  h-i!!!  in  tlic 
niarkut  prk'uortbelr  aharea.  Aftci  llm  Burliii  TBli-)cra|<)i  Coijr«n.*iii:o, 
iit  wliicli  tliuir  loriflawora  radnein)  by  £40,000  ]>cr  year,  it  won  ili-'iiiiled 
Ui  giay  a  'jonns  only  onao  a  ynor,  wliile  itocUHiiK  a  tt-caily  tliviilit)i<l  uf 
6  l"ur  i-'cpuI.  Tliat  ourti-  had  sinco  Imcii  adoiit^vl.  Tliiy  would  (w 
haiiny  to  dc*!  with  llic  six  iH>r  cunt,  dchvnlufon  nt  onoe,  but  th4 
liuluani  wotiHiiot  tiart  with  tJinm,  Hcuveivr,  Iho  dihi^nCiirpi  woiiW 
niattira  twaycan  ii<ini<c,  nin]  thny  noiild  ccrtaioly  Bot  Ixi  rencwod  at 
6  lATonnL 

T>tr  tnotion  van  Lb«a  aduptad. 


» 
^ 


HONTE  VIDEO  TELEPHONE  COMPANY.  LI9ITED. 

Thi>  lint  an&uil  ^m^ral  tsMtins  <>f  t)ii«  Conijiiiiy   urai   held   on 
PViil  y.   the  IBth  inU..  at  thu  ullisi,   AlH^tinri'li  lam.-.     Mr.  ArCliur 
Holland  piaahlecl,  and,  iii  movitiK  tlie  aduntion  o!  tliL-  n'tiori.  obH-rvuil 
lliat  thfi  DfrectdtH  regsarilcd  tbu  iimfil  of  £10,302  i>ii  u\n  |i»>i  jtmi'ii 
wurkiiiK  ai  cxtTcm-ly  satisf^tory.     Tbcy  lia^  litd  t^i  ^vuti^iid  a;;4iriii 
tlip  n-iUkl  JislMationa  which  t«oK  {iImi  nlion  an  viilor|irinu  wi»  Iran* 
rerr«tl  from  one  lat  of  manager*  toannLhr'i'  ;  nnd  th*v  had  sUo  tiiiU'L-i-i'd 
Bovoivly  from  a  tiydono  lajt  Febniaiy,  Llm  daiiingo  iimio  onUiliii,i(  cifi  - 
aidoratdci  (ji|ionu  on  tlui  nvcmuii  aticount.     CanijiarinK  thnir  Diprtiiux 
wiih    iti-vc    nf   oth«r    limilar  oittOTjiriici,  imriicnUily    in    Rikiikki 
Ayrva,    th«y    atood    hvourably,  th«ir    outlay    boinj;    4S    [>ar    coct, 
aitai'Ml    60    per     oaiit,     Thvv    m-orainaQde<l     tliu     paymont     of 
tho   fnl!    ail    par    oanU    diviiUnd    aa    the    urafiimicii    ahanu-,  lln-' 
tnoelar  of  £1,000  to  raiiawal  fnad,  whi<ih   lti<.<y  coii»irkro<d  only  a 
prudent  BinaUK,  and  the  paymont  ofa  dividwud  oi  2j  jiue  sent,  on 
tliB  oniinaty  iharas,  Icarlng  £326  Vo  l»  carriod  ftirwiird.     Thii  amal- 
gamalion  with  the  Coiu|>aiiy  of  thn  Gom-cj  Ihill  T'lu)>Uuiir  Cutnpany 
of  Uent*  Viduo  they  Iiad  uunfdiU'Tcd  eip«disiit.  lor  it  not  only  oonaoli- 
ilalod  thoir  poaition,  but  |iiil  a  atop  to  aiiy  other  cvmpaniea  Daving  a 
f(Mt\ttg  in  Monta  Video.     In  ordtr  itUl  rartbar  to  perfect  their  owii 
tel«|i)toDio  ayateui.  they  hail  dvoidsd,  undar  tha  ilirK-tlon  ol  their  able 
ii]aua|[er«,   lo  inxtitute  what  wan  allied  the  multiple  mritohboanl, 
wthich  wouhl  do  away  witli  (lie  annuyanue  cxmrienovu  by  iiuWrihtn 
ill  bart&t{  to  wait  to  be  BwitcliR<I   on  to  clienta.    The  oost  of  the 
improvoiDcnt  would  be  between  £6,000  and   £6,000.     Ju<i}|iaK  from 
Iho  ox|«riaiicii  of  other  ■^utii^Hvniai.  thoy   aiitioijAlnd    a,  liaac   iii>:i'(-uf 
in  the  nnmhfr  «f  iJinir    tiiburribdra  in  (wnMugnnucv  ol  ths  a^iloptioti   of 
thoniultiplaiiwitj'lilioatd,  and  tho  importance  of  this  Inonasad  bum 
n«aa  would  kt  onw  bemaDifem  to   tli*  ordinal y  aliareholilert.    They 
niao  lookod  [o  derivo  adilitioual  biuiouss   from  llie  "  bourn  "  uf  pro*- 

jierily  which  acaiucU  at  laat   lu  have   Uirol  ujion  Monte  Video  and 

Unigiiay,    Th«  tradi*  o(  Unigitay   iiicrwtiwl    in   L308   over  1897  by 
n)iwarda  of  30  per  oeat. 

Mr.  TlMuas  O.  PMan  teconded  the   oiotlon,  nliioU   was   uiiam' 

nioiulj   adopted,  and   the  diTldeudH  tvcotninendwl  ucra  Lflerwardn 
•|i|iror»l. 


CITY    NOTES. 


Wm*  Xndte  »Bd  Pknuna  Tdecropli   CmuiMajr.— TIk   Irafflc 
Kiuts  (or  111?  liatf'iiioitih  «udeil  OLtoboi  15  wcri:  £2,063,  agaliiat 

XMMru  SxtcaalOB,  Et«.,  Crcspaiiy.  — Tlio  DJnictore  of  thLt 
Company  notify  tliat  tlw  covij>c-ii  oii  this  CoiuMliy'^  live  i>or  Cflut. 
dobenlum  (1880  Ibiic),  dim  nti  Nnviiiiibui  1,  will  iw  imiil  mi  mid  afl«r 
thatdjiUoaiireaentAtianorthrwiiiii  at  th<<  Contoti-lalvd  lUnk.  62, 
Tltmdueedle-alTMt,  K.C,  Coii|>on»  nnwl  Iv  kit  ihni-  dear  days  for 
eiajiiiiiiLiiiin, 


Waal  tkdt*  mud  Pkbud*  Tel«sr»ph  Compiiav.  UaalMd.— 
Tbi'  Dirtoton  jirojioiiMhii  Tiaymwuluf  bs.  [lershar*,  bfttanc«of  nTn.am, 
and  a  dindcDd  of  6i .  |t»r  akare  ou  th«  Rnit  pr#r«reiipe  Bharas,  and  lOa. 
]<er  aliarc  on  acMnitii  ul  atrMra  uu  th«  Heeond  ]<n'r«nnioo  aharea,  and 
after  iiamfiriiinK  i'2,000  to  iCMrve,  a  Imlaiiui  ol  £L,609  will  rNnatu 
*~  be  catTLcd  turward. 


Hiram  Hniiry  CariiodUr,  77,  Chaucery^Uuc,   Ixindou.     ',Oon»-J 


Geor((n    Heliry 


PROVISIONAL  PATENTS.  18S9. 

OCTOBSK  14. 

16130,  An    tnipro7«iiioat  tn    nondnatorc  «y   pain   fcr  bh   te^ 

•loctrlcal    ruroucun      .\irirrt     t^lwaid    R/iliiinjii,     Eloetna] 

Contitnirlinii  (.nrinir.uiun,  Iiiiiiiti'd,  Wulvurhamj)^*!!. 
L6144.  An  Unproved  elootrlc  taU'tAla  tUMk.      Henry  Baymea,  ^ 

Sonii^it   ChaiiibErs,   151.  Strand,   Lititdon,     {,\lUcrt  Gundor- 

»eli.  Kcw  ZftiUtiii.}     (Ciinplftc  tijm'itii^liuu.  | 
16148.  A  new  or  Improved  Invlallilo  portnblo  oontaot  e«r  hone* 

tctogrtiptu  and   electrto   oondnotora.      Hermann   Stndl^i 

34,   S^iutliaiiiipton -build  iiiHi,,    Chantry -lain:,    London.     'ICum- 

plote  Bpi>ciJicaltou.} 
L6166.  Improv«m»DU  la  oloGCrteoi  faaiblu  cut-oata.     Edwai-d 

WUliuJU  LanccMlor,  Tcmplo  CUoinbore,  Tempi*  Avoniia.  uw- 

dou,     (Claude  Giivolan,  Franco.) 

OcTfiBEH  15. 

16210.  I»prove)n«ata  In  aI«otna  dvy  lMitt«vlee.    AUred  Wolf* 

atbiiiiilL  and  Carl  Htehm,  0,  Luid-rtreet,  Liverpool. 
16231.  InpravMBaaM  In  djiuuno-clMtrla  seneratom.    ClnatAV 

I'faiimltiwh*,  18,  Bucklugliaiii-anvut.  Strind,   Ixiudoa,     (Com- 

plptn  liwciricjitiaii.) 
16241.  liBpr*veBflnulneae«adnrv«rol«otrtaetomcotattwlan._^ 

. .  -  .    H" 

OtrroBKii  16- 
16Z7S.  ImpromnuoBta    In    elftotrlenl    awltelMn. 

liiLisuiiL',  A5,  Cjiiilun.iitreel.  l>i'|ij. 
16331.  luprovouonta    ta   tne   mjuinfiietiir«  of  lllamlnAata   or 
UBht-«nilttlng  eeadaoton  «1  eleetrlo  UmpK   JamcaClc^g. 

24,  ^dutliaiiii'Ioii-biiililiuy*,  Chancnrydmo,  LuudoB. 

OiToriKiL  17. 
16366.  ImprovomonU   In   olcotrlo   o«t>lea.     Daniel   SincLtr   awl 

Hulwit  Fuildoii  .I*:k!on,  62,  Si,.  V iii rail t -street,  Olw«ow. 
16374.  An  Unproved  portable  elootrlc  lamp.    Augosta  8ciT«tIlisr 
aud  G«iiK«  rulliiig  ArmsmiiiK.  29,  Mwlt-aUwt,  Veat  Bromp- 
lou,  Middloai'x.     (Complete  tpcclQcatiou,) 
16376.  Impravemanta  la  aeoondarr  bftttorlaa.    CharleaBarralldo 
MuiiUiiil,  ZQ,  .^oiithnniptiin  bniMiiii^,  Luiidt;ii. 
OrmucK  18, 
16466.  Inprovcmoata  ta  oleottio  naeteva.     Chariot  Nicliola,  II, 

Shnlciiiihdstrcpc,  King'a-iMiul,  (!hoUei, 
16500.  ImproTuaonta  In  and  relattog  ta  aloMrle  resnUtara  or 
balaaeoa.      Kr^d^ric     Victr>r    Mai|uaire,    46,    South  asi|itaa- 
bulli.tingK,  Loudon. 

Orr>3BEa  19. 

16637.  Inprovome&ta  roUtlias  to  Imsolatora  tvt  aloetrtc  wrtraa 
»Bd  to  anpporta  tborefor.  Dan  Uylamli,  46,  SontbamptAii* 
biii]diiig<.  l.iindLiii. 

16664.  Improvoaaoata  tn  etpparatna  (or  ndsdiac  oloolta  ^ 
oleotrlclty.  Hnnry  Harm  Lake,  46,  Sou tharapton, build iiigti, 
London.  iFraiik  Eduan!  Morgan,  United  States.)  (Complete 
ipecifioation.  ] 

SPECIFICATIONS  PUBLISHED, 

188S. 
136S7.  nootrloiU  rnraaooa.     (.^onipton.     &L 
13606.  Applying  clootrlotty  to  veUoloa,     Wynne. 

MeaanriDg^  elootrlc  ourrcnta,  fto.    Qinlow. 

Elootrlc  tniUcatora,     i'aul.     M. 

Dynajno-eloetrlo  ma^klnoa.    Kdwnrtli.     Ud. 

Elootrio  lawpa.     SboparJ.     8<l. 

Elootrlc  dry  pueo,     Dyiiioud  (MoorCliamoia).     6d, 

Beooadary  battarlea.     BaUoy  and  Wamnr.    M. 
ll»9. 
6104.  tnenndeaeent  electrlo  lantpa.     Lake  (TIbblta).     fU. 
9608.  Are  lamp*.    !^|itiry.     8d. 
11019.  Kleetrlo  raUwaya.    WueuB.     la.  Id. 
11471.  Kleotrio  aosnmiUatara.    Rcynior.     BiL 
12146.  Oo  no  rating  electrlelty.     .fiuticc  (Adintnn).     Qit. 


15395. 
15650. 
16471. 
16766. 
17236. 
17557. 


lid. 

Sd. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


DtlUlODll. 


IS  VebL 
IS  Fob. 
14  Nov. 
37  July 


laJoly 
SJuly 


V2 

0/41 

loyu 


IS/O 
4/0 


Kane 


Anglo-AmeriimnitttiiibE.I, 
—  fully  (laid  

Con  TuloiibODit  A  Main 

India  KnUcr.  U.  V.  k  Tel. 

Uouw-to-Houae    

HetmidiD  GI>eotric  Snnply 

London  Electric  Snjuily  ... 

Swan  UnlbHl 

Telnrraidi  CouatructloB  ... 
-•%,I6M     

National  Takphona 


NOTES. 


I 


Paris    Exhlbltton.^The    Pum   Exhibition   will    be 
closed  itltaoliittily  on  Novrtnilwr  6. 

St,  PeUmbui^.— The  AlfxandrewBlii  Tlionlrc  in  St. 
retcrsbiin;  im-j  ln>oii  lighted  with  clccinc  lif,'ht. 

Bordeaux.— The  Grand  Theiitro  of  Bonleaux  him  jiiflt 
bflon  filUsiI  thi'oiigliniit  with  (TiO  knipn  of  Ifi  cp. 

Increase.  Ihu  ThoinKonllonxtiin  C«i»|MLny  htRraaiteil 
its  stock  rin  I  it't')l>(!i'  a  liy  n  million  ainl  a  half  tl(iIUi-H. 

Aatomatio  Boxca. — An  ofOcial  licfiiidabor  ban  l)C«n 
a|^»(iiiit<}<l  for  the  ElecU-ic  AiiUnuatie  Uolivei-j'  Box 
CompHiiy, 

Waiehamstow.— The  WalthaniHlow  Local  Board  are 
goinf-  to  eoiisi'Jer  iho  jiil\Hffiibility  ot  huviiig  n  central 
Btiitini)  of  their  own. 

Admiralty.  -An  ultemtion  m  xniinuncod  tu  be  matlfl 
in  the  iirratigenienl  of  tt«  electrii;  anarch  lighU  of  the  "  M  " 
class  of  Her  Majesty's  crniwr». 

Atlantlo  Cftbl«.— Another  caUo  in  aniiouDcs'J  to  be 
aiidtjil  ttj  thiiso  ;ilj  Kidy  cntw^iii^  iha  ALUiiitic,  awl  in  to  go 
direct  from  Ovtoiid  to  Xorth  America. 

Sabways,  —A  tar^o  ^iilwtty  fni  [njicfl  -iml  ciloctrio  vtrM 
will  Ik)  Luili.  niirter  thu  n*w  elrect  from  tlic  Strand  to 
Holborn,  pn)p4i30(I  l>y  tho  London  County  Cfumoil. 

Croydon.  -Th ICC  i'oni|>.iiiied  uro  applying  for  powvn) 
in  Croyiloii.  The  CmiiiRil  hara  dcddoil  to  opoii  ncgotiiv 
tions,  and  ae-a  which  company  will  ^ive  the  best  tanns. 

Russian  Sbips.—A  sum  of  l&fl.OOO  roiililes  ia  to  lie 
fl|iuiit  thifl  auhiiiiii  by  Iho  Kii!Mi)in  Goveriimetit  in  fitting 
np  all  the  vosHob  u{  ili«  Black  Sea  mid  tho  Baltic  iloots 
with  elactric  lijuht. 

BriUsh  Association,  —Tho  Lccjd^  <.'or|)i)ratiiiu  luvv 
reccivuil  lui  jpiiiiuuiun  for  the  iiiic  of  the  Viutoriit  lUlt  ami 
XOODis  in  tho  Town  Hull  diiri(i>!  tho  visit  of  tho  nasociation 
to  the  town  next  yeai-. 

Russian  TeloKraphs.— It  in  annonnccd  from  St. 
I'etortljiunii  tb.it  all  fia-eigiioru  on  the  OoverniuQiit  tolo- 
^phn  miut  boconic  UiiSttions  beforo  tho  lat  of  Jutiuiry 
next  or  lonvi'  their  plnccs. 

The  Telegraph  In  Central  Asia. — Tolflgmph 
•tutioru  arc  licing  oatablUhcd  at  Jolotan,  S&ri-VAzi,  in<) 
Tachtjt-Ru'juir,  along  tho  lino  at  t«ie|^-aph  Iwlween  Morr 
und  I'cnjileh,  in  Central  Asia.. 

CanoolUnK  Money. —Oonoral  tEoaccratin,  Kegittiiu' nl 
the  Ataericun  Ti-cf«ury,  bus  decided  to  intrcxliu-o  oloctric 
motors  into  his  iiltice  to  nm  the  punching  niacbines  for 
caiicQlling  the  redeuinod  Trcnitnry  iiotci<^ 

Egypt. — The  cuxino  of  Ueloiuii,  near  Cairo,  i»  tu  bu 
lighted  with  electric  light  by  the  Cnntinontal  ICrliaon  Cum- 
[xtny,  who  will  also  aiippty  a  Inmiuoni^  olcctnV'  founlAin  to 
enhiuice  thc!  boaiitiea  nf  this  plctuiire  rexoit. 

Sale  by  Auction. — We  wotild  rumiiid  uiir  readers  of 
tho  Hale  of  cWtricjil  and  mechariicitl  plant  which  is  to  take 
place  to-duy  tit  1  o'clock,  at  31,  Ooldeii-ai^iiaro.  l-'iill  i>ar- 
tictilura  of  the  sale  wore  given  in  otir  last  isBtio. 

Prise.— The  Technical  College  of  Darmstadt  ofl^  u 
prize  of  190  martu  to  the  author  of  the  most  exact  method 
of  determining  the  losseG  in  tnuiafai-meiii  iltw  to  Foucaiili 
curi-ont«  anil  to  periodic  changes  of  oloctric  state. 


Arc  Prioea.^F»r  the  lighting  of  Buflalo,  U.S.,  the 
tendera  of  the  Bnish,  the  Thomson -HouRton,  and  the 
United  States  Companies,  for  tlj^hting  streets  and  buildtnga 
for  only  one  year,  were  all  ISJ  cents  por  light  i>cr  night. 

Personal. -Sir  George  Elliot,  M.P.,  baa  been  api>ointed 
chftirmati  of  the  ToU^Tnph  Construction  Maintenance 
Comjuny,  in  ]iWu  of  the  Into  Sir  Ditiiial  Uooch.  Sir 
Georgo  Elliot  h-is  Iwen  h  director  oi  this  coin[iany  since  it« 
formation. 

Vioiina.  — Tho  «.r«et«  of  Vienna  have  l«jcn  very  Imlly 
'' np"  owing  to  the  laying  of  electric  raainK  for  tbc  itew 
central  statiotin.  The  station  at  Neilbad  is  nearly  finishecl, 
Mciwrs.  HicmonH  -iiid  llalske  doing  their  best  to  be  the  flrat 
to  supply  cnirent  to  the  public. 

Birmingham  Electrical  Exhibition.— In  otir  last 
issue,  when  nicnliniuii^j  the  names  of  the  firms  who  had 
licon  Rwardal  iirat  cUbh  silvur  tiieilali?  for  ttmir  exhibit*  at 
the  ubove,  wo  gave  the  namv  of  Miillor,  London  )  tbiH  should 
have  been  Chas.  A.  Muller,  Bradfonl. 

Paris  Central  Station. — The  work  of  fitting  up  tlie 

municipal  ccntraJ  electric  lightiug  at  tbu  Hullcs  Centrales 
in  now  almont  linlKlied,  nnd  in  a  few  days  the  service  will 
bo  maintained  regularly.  This  sUlion  is  to  light  the  Paris 
markets  and  the  stieets  in  the  t'icinity. 

Athens.— The  Continental  Edison  Company  received  an 
order  to  b'gbl  the  streets,  Bqnares,  ami  biiildintrs  of  Athens 
on  thu  occasion  of  the  miirriago  o(  ihi:  Frinco  el  (Greece. 
Four  Edison  dynamos  ot  -"iOO  amperes  a;id  two  Weyhet  and 
Kiehmonrl  engines  of  170  h.p.  «'oro  flont  Co  Athong. 

Uranlnm. — -'Hie  <liBcovery   (A   an  uranium  lode  In  a 
tin   mine  in  Cornw.tll  ban  been  the  subject  of  a  company, 
whose  shaies  weic  oflereil  for  subscription  last  woek.     It 
is  expected   that  the  ui'aiiium  may   be  largely  used  in 
electrii'al  fittings  and  np|iaratnH  instead  of  platinum. 

Telegrnpbs  in  China.     The  necessary  meiuitriM  havai 
been  ijikeii  to  connect  ('binew  telegraphs  to  the   Russian 
system.     An  olTei-  has  lieeii  maito  lo  the  Chinese  iiovcni- 
nieiit  for  the  constniction  of  a  lino  from  Pehin  to  Chin 
Kiaug,  the  cost  of  which  is  giv«n  at  70  million  dollars. 

Edinburgh.  I'he  Lun)  Pt'ovt>st'B  Committee  at  Edin- 
biiijjfj  bnvit  decided  to  udhcre  tu  their  course  to  decline  to 
•sanction  proposals  by  nntwde  conijwnieH  for  lighting  and 
to  iij)|H)sc  any  applications  made  for  powers,  and  further  at 
prcHcnt  to  take  no  acliou  tbemsolvos  in  the  meantime. 

Sovonoaka. —Lust  week  nt  the  Sevenoaks  Local  Bosnl, 
mention  wa.s  made  of  a  letter  received  from  the  Electrioi 
Trust,  Limited.  iimivFsing  to  apply  foi'  a  prnvtsioiial  order. 
The  vlei'k  )^td  Ihu  clminiiaii  ul  the  tiiimt  had  called  on  biu 
and  biul  tuhl  hint  if  llieru  should  )>e  op[>osition  they  would 
not  jiersiftt  in  applying  for  tho  unler.  Tbu  muttor  thou 
dnipi>cd. 

Public  Buildings.— The  American  Treasury  dejiart- 
inent  lias  ii  nnmlier  of  contracts  given  out  for  lighting 
publii:  btiildingit  with  tho  electric  light.  It  is  thought  that 
the  State  Uej«rtrocnt  Ktiilding  at  Washington  may  be 
lighted,  for  which  some  ^gOOO  hmps  would  be  required. 
If  thi«  is  doiie,  the  White  House  may  also  be  lighted  from 
the  same  plant. 

Electric  Stamp.— The  wondurtui  invention  which  it 
has  been  unnonnced  that  M.  l^omitio  has  bought  from 
Mossis.  Lee,  Kuas,  and  Co.,  for  several  thonsanrl  francs, 
turns  out  to  be  aii  automatic  atatnp  to  control  the  pay 


mftnts  and  receipts  in  factories,  Laiiku,  »nd  hololit.  A 
com|Miny  has  been  fomiei],  wiih  *  capital  of  3,000,000f.  It 
is  stated  thai  orders  have  already  been  received  for  about 
2,000  Atani|iB  in  Brussels. 

Coponhaffoa.— The  Municipality  of  Coi>enhBgen  have 
decidetl  to  mi  i struct  and  carry  on  one  or  two  central  electric 
light  stations  for  the  use  of  the  town,  which  [WHaese  several 
aitcii  tuitttklo  to  this  purpose.  The  cost  of  the  first  station 
is  ealimatod  at  ahout  XOO.OOO.  This  is  to  supply  10,000 
lamps  capable  of  being  raised  to  14,000  on  jccasion,  and  the 
district  of  lighting  is  U)  extend  to  not  further  than  alwut 
600  yanln  from  the  central  station. 

The  Brass  and  Copper  Trad«s  Pension  Fond.  — 

The  tnistees  and  supporters  of  the  nl>ovo  fund  held  their 
usiw!  incctirii^  uri  Thui-sduy,  Oct.  2t,  at  the  Holburn 
Kestauraiit,  M™jor-(Jeneral  Tjambert,  Prime  Warden  of  the 
UoldsmitW  ('oniiuiiiy,  presiding.  An  exeetietit  dinner 
WM  »«rvud,  nud  the  usual  loa«ts  discu86e<i  birtween  the 
intervals  of  songs  afid  jrlees.  Dunationa  to  the  niuotmt  of 
£\!)6  were  coPei'tal  during  the  evonin)^. 

Electric  Ventilation. — A  system  of  vuntilatton  for 
subways  is  to  Ih;  tested  in  St  Louis,  which  conaist*  in 
riSftlity  of  a  mtios  of  "  electric  *torc*"  plaee<l  at  inwrvala 
along  the  mains.  Theae  are  formed  of  zinc  boxes  con- 
taining a  small  resistance  coil,  which  is  constantly  lieat^d 
nearly  to  a  white  heat  by  the  tnrrcnt  from  the  mains. 
Th?  heat  generates  a  current  of  air  which  ab«tTact«  any  ox- 
plosive  ^ASM  that  may  have  found  their  way  into  the 
conduit*. 

Constantinople. — The  Palace  of  V'ldir^Kiosk  at  Con- 
sUintinoplo  is  to  be  lighted  with  the  electric  light.  The 
TiirktHh  Minister  hiu  j^iven  the  contract  to  the  iirm  of 
Sautter,  Lemonnier,  and  Co.,  of  Paris,  who  are  to  prepare 
it  for  the  Hpi>ioachiQ^  visit  of  the  Emperor  of  Germnny. 
The  iiiritalUtion  wilt  (consist  of  400  incandescent  lamps. 
The  French  papers  aro  jtihiiant  over  this  triumph  of  French 
induBtry  in  aiiguraiing  olectiic  lighting  for  the  reception  of 
the  Qemian  Emperor. 

Personal   Progress. — Mr.  .Tames  Raebuni   haa  been 

ap{K>inted  an  cicctiician  to  the  Thumsoii-Hoiutoii  Company 
atHambnrg,  Mr.  lIcrbertK.Sturr  has  also  been  ap]>ointcd 
to  the  central  eleitric  lighting  station  at  Exeter,  and  Mr. 
AmioI  ban  gony  to  Melbourne  to  fit  up  an  electric  tramway 
and  reprcMOiit' a  well-known  eleutrioal  engineering  Iirm,  at 
XoOO  per  annum.  The  above  mentioned  were  all  students 
of  the  Oiasgow  and  West  of  Scotland  Technical  College 
electrical  engineering  classes. 

StiU  in   its  Infancy.     The  members  nf  the  Ktrnnd 

(luanlian  lloanl  mtwt  be  jtecoliar  in  the  development  nf 
their  idoaa.  With  the  oloetric  light  mains  right  under  their 
noses,  they  still  nimble  on  with  the  old  absurd  phiii^es. 
At  the  last  meeting  the  General  I'urpnsea  ('ommitt^ij 
recommended  that  the  tender  of  Messrs.  Verity  for  oloctric 
lighting  in  thit  Hoard  room,  amounting  to  XS2,  be  accepted. 
A  long  disoussion  ensued  on  this  tiuestion,  and  it  was  ulti- 
mately postponed  ou  the  ground  that  as  electric  lighting 
was  ia  ita  iniancy  the  guardians  bad  better  not  enter  into 
*  eoniract  at  prtuont. 

Sirmlnffham  Tramoars. — A  trial  trip  has  been 
made  on  the  [{ristol-road  route,  Birmingham,  with  the 
tirst  uf  the  electric  cars  which  are  to  run  iljwn  this 
litM.  Tho  ides  of  having  a  sopantte  electric  locomotive  hoa 
been  ibaaduneJ,  and  the  car  is  now  uonstrnctod  as  a  solf- 
cuntainod  car.     The  car  is  lighted  with  incandescent  lamps 


and  fitted  with  an  electric  n^ng.  The  storage  eells  are 
]iluced  along  the  aides  of  the  car,  and  the  motor  is  placed 
on  the  front  hogie  of  the  framework.  It  is  understood 
that  the  supply  of  energy  is  sufficient  to  run  the  cars  70 
mites  without  changing  culls. 

Institution  Dinniu'.— Sir  William  Thomson,  [Mesident 
of  the  council  of  the  InalituLiou  of  It^lectrical  Engineers, 
has  issued  Invitations  to  the  members  to  a  dinoer  on 
Monday  next,  Novemlwr  4,  at  7  for  ".30  p.m.,  at  tbs 
Criterion  Kcslauranl,  Piccadilly.  The  following  nrc  some 
of  the  di^tinguieihed  guests  who  haA'o  accepted  the  invita- 
tion :  The  Marquis  of  Salisbury,  the  Astronomer  Royal, 
the  Hydrogiaphur  to  the  Adniindty.  Mr.  Courtenay  Royle 
and  Mijor  Marindin,  11.F..,  Board  of  Trade,  Dr.  Anderson, 
the  Prcsirlenle  of  the  Royal  Hociety,  the  Physical  Society, 
the  Institution  of  Civil  Engineers,  the  Iron  aod  Steel 
Institute. 

Rather  Tall.— A  gentleman  employed  at  a  colliery  a 
few  miles  from  Glasgow  had  a  dog  called  .Jimmy,  which  he 
partfd  with  to  a  friend  at  a  colliery  some  mjles  distant. 
The  two  offices  are  connected  by  telephone,  and  the  other 
mondng  the  gentleman  rang  up  his  friend  and  askod  how 
Jimmy  was  doing.  "Oh,  he's  fine,"  was  the  answer.  •*  He's 
nt  my  feet  just  now.  1 11  hold  him  up  and  see  if  he  knows 
your  voice."  This  was  done,  and  the  fornieT  owner  ahouted 
over  the  wire,  "  Hillo,  Jimmy  I"  Jimmy  made  no  sign  of 
I  et'ogn  Ition,  but  on  being  set  down  again  ho  at  once  made 
for  Uie  door,  and  when  bis  okl  n>»8t«r  went  home  to  dinner 
the  dog  was  there  to  welcome  him  ! 

Electricity  and  the  Muscles. — In  the  Pnceediag* 
of  tho  iinyal  Society  of  Kdinburgh  {session  18SS-II,  p.  2S4) 
there  is  an  interesting  but  rather  abstruflo  article  u|>on  the 
elfeet  of  electric  stimulation  on  nerve  and  muscle,  by 
George  N.  Stewart,  D.Sc.  Owena  College,  .Manchester. 
The  exporiments  were  carried  on  partly  at  Owens  ColloKOf 
and  partly  at  Edinburgh  in  the  laboratory  of  Prof.  Kutfaer- 
(ord.  I*r.  Stewart  says  ho  does  not  propose  to  dincUM  the 
rcul  eignificaiicc  of  hiR  resiUts  at  present  ns  ho  hopes  to 
have  an  opjwrtunity  of  so  doing  in  connection  with  a  more 
extended  research,  eiubnicing  the  effect  of  stimulation  ou 
tho  whole  of  the  polarisation  phenomena  of  nerve  and 
muscle.  He  oonaidors  it  by  uo  means  im)iossible  that  a 
real  positive  electro-tonic  vnnation  may  be  mixed  u|j  with 
a  truy  action  currunt  in  tho  positive  direction. 

Eleotrioity  ttcm.  Solar  Radiation.— At  the  «on- 

clnsion  of  a  series  of  e.v[H]nmei)t^  nudo  from  the  month  of 
May,  188:t,  to  the  month  of  .July  ia.it,  M.  A.  Nodon  has 
come  to  the  conclusion  that  solar  radiations  are  the  cauae 
of  certain  electric  phenomena.  The  study  of  these  he  sums 
up  in  the  following  laws  i  (I)  The  solar  radiation  in  com- 
ing against  an  insulated  conductor  uf  metal  or  carbon  com- 
municate an  electro-positive  charge.  (2)  The  importance 
nf  this  charge  increa«e4  with  the  intensity  of  tho  solar 
nidiationa,  and  diniiniehes  with  the  hygrometric  state  oE  the 
air.  The  phenomena  reaches  at  Paris  its  maximum  value 
in  ]umm<;r,  ii)>out  one  o'clock  in  the  afternoon,  when  the 
uir  is  pure  and  dry.  (3)  The  passagu  of  the  clouds  in  front 
oi  the  sun  causes  the  phenomena  to  cease. 

A  Liverpool  Physical  Soeietr.— The  rapid  advances 
being  made  in  electrical  and  kindred  sciences  call  for  centres 
in  the  Urge  towns  round  which  intelligent  studenta  can 
gather,  and  to  thie  end  it  ia  projioaod  to  form  a  Pbyaical 
Society  in  Liverpool  for  the  study  of  the  pbyiical  sciencee, 
pure  and  limjile,  which  will  hold  it«  meetings  at  University 
College!!.     Vivl.  Oliver  Lod^e  has  cunseuied  to  bo  notn- 
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inatoc]  as  first  preBidoriL  It  is  intendod  to  muke  the 
society  as  popuUr  and  comprehensive  a»  possible,  witbout 
trenching  on  tho  ground  cwcupied  by  existjitg  Bocietiea. 
The  annual  subscriptjoti  will  be  about  five  abillings. 
The  preliminary  meeting  of  thin  new  society  will  be  held 
in  the  Physics  Theatre  of  University  Golloije  ht  8  o'clock 
on  Wodiiesdixy  ovoainj;,  November  6th,  when  Prof.  Oliver 
Lodgw  will  take  the  chnir.  Local  students  and  all  othori 
intere«t«(l  are  invited  to  be  present.  The  secretary  fpra 
irm.)  in  Mr.  Thonias  Tarlebon,  1,  Hyde-road,  Waterloo, 
Liverpool. 

Ilectiic  IiightlnK  at  Stafford. — At  u.  dpeciul  meet- 
ing of  the  Town  Council,  held  on  the  29tb  ult,  a  special 
committee  rej)orted  that  it  waa  undesirable  to  allow  a 
company  to  Enip|)ly  electric  lighting  within  the  borough, 
and  that  dpplication  should  be  made  to  the  Hoard  of  Trade 
to  authorise  the  Corpumtiun  to  multc  the  supply.  It  was 
also  moved  that  consent  be  not  jfiven  to  tbo  (jniutinK  of  a 
proviaional  order  to  the  Midland  House-to- Ho  use  Klectti- 
city  Company,  Limited  (which  comfuiny  our  reatlers  will 
remember  is  one  of  the  do»en  or  so  initiated  by  Mr.  Eobt, 
Hammond),  and  that  application  bo  made  to  the  Board  of 
Trade  for  the  granting  of  a  provisional  order  author- 
ising the  Corporation  to  erect  and  maintain  electric  works 
and  lines  within  the  borouj-h.  The  argumenU  on  behalf  of 
the  motion  were  chietly  thnt  the  Corpoi'ation  had  invented 
about  £85,000  in  the  gaa  works,  and  that  if  they  allowed  a 
pri*-ate  company  to  take  all  the  profits  of  electric  lighting 
they  might  whistle  for  their  money.  The  motion  wiut 
finally  carric^l,  and  the  Iowa  clork  was  instructed  to  take 
tibft  necessary  steps  to  carry  out  the  reaoUition,  Alderman 
Peach  and  Goodull,  and  Messrs.  Wright,  Bognall. 
Matthews,  and  VVonnal  being  elected  the  Electric  Lijjbt- 
ing  Committee. 

l!]eotro>Hanuouie  Sooloty.— A  smoking  concert  in 
connection  with  tiio  above  society  will  take  place  this  even' 
ing  nt  the  St,  James's  Hall  Beataurant  The  following 
programme  will  be  carried  out — Part  I  ;  duet,  "  Love  and 
War  '■  (Cooke),  Mr.  T.  W.  Pa^  and  Mr.  Muagrove  Tufiiail ; 
solo  violin,  "Elegio"  (Ernst),  Mr.  T.  E.  Gatehouse;  air 
(.SVnwIe),  "  Where  ere  you  walk  '  (Handel),  Mr.  T.  W. 
Page;  flong,  "  Two  Grenadiora  "(Schumann),  Mr.  Musgrova 
Tufnail ;  solo  pianoforte,  "  Rigolotto  "  (F.  Lisnt),  Mr.  Alfred 
luird;  humorous  sketch,  Mr.  Frederic  Upton.  Part  2 : 
old  trio,  "  The  Wreath  "  (Mazxingbi),  Mr.  T.  W.  Pago,  Mr. 
Arthur  Thompson,  and  Mr.  Mu«grove  Tufnail ;  solo  violin, 
"Hungarian  Rhapsody"  (Hauaer),  Mr.  T.  K.  Galohouso; 
•oug  "  Tom  Bowling  "  (Dibdiii),  Mr.  T.  W.  Page  ;  descrip- 
tive ecena,  "Tnivellei"*  aH"(Balfe).  Mr.  Miisgrove  Tufnail  ; 
htuuorous  sketch,  Mr.  Frederic  Upton;  song,  "Vonetiaa 
Song"  (Totti),  Mr.  Arthur  Thompsfin ;  finale,  "(iood 
Kight,"  watchman's  song  (I'earsall). 

BirmiDg-ham.  El«otric    Lightins  Order, — Messrs. 

Chanil>crl:»in  ;imi  Hiiul(h;iin  rweiitly  obfiincd,  it  wit!  be 
remembered,  with  the  consent  of  the  municipal  authorities, 
a  provisional  order  empowering  ihcm  to  supply  electricity 
in  a  central  area  of  Ginniiigham.  One  of  the  conditions 
made  by  the  Birmiugbam  Corporation  was  that  a  com- 
pany should  Ih)  formed  to  carry  out  tho  scbome,  with  a 
minimum  capital  of  £50,000.  It  is  now  state^l  that  the 
provisional  order  is  to  be  placed  in  tbo  hands  of  a  strong 
combination  to  fulfil  this  condition.  Mesars.  Holmes  and 
Vaudroy,  electrical  engineers,  of  Liverpool,  have,  we 
are  informed,  arranged  with  Messrs.  Chamberlain 
and  Uookham  to  |>urcliase  their  interest  in  the  order  for  a 


compaiutively  small  sum,  and  in  the  event  of  the  company 
to  be  formed  appointing  them  engineers,  which  will  no 
doabl  hnppefi,  they  will  transfer  the  order  to  the  com- 
pany at  the  tame  price  which  they  have  paid  to  Messrs. 
Chamberlain  and  Hookham.  An  influential  directorate  is 
in  courflo  of  formation,  including  two  well-known 
Birmingham  men,  and  the  capital  of  the  company 
will  be  in  exceas  of  tho  minimum  fixed  by  tha 
order.  The  prospectus  will  be  placed  before  the  public 
eight  or  ten  days  hence,  but  wa  are  informed  that  krge 
numbers  of  shares  huve  pnicbically  been  already  taken  up, 
An  entirely  underground  syntem  will  be  employed  at  Bir- 
miiiigham,  gimikr  to  that  adopted  at  Liverpool,  in  which 
Messrs,  Holtnos  and  Viiudrey  are  intereated. 

Groth's  Bleetric  Tannins  Prooefla.~Cxperiincntfi 
have  been  going  on  for  gome  time  with  a  new  method  ol 
tanning  by  electricity  at  the  tannery  of  Messrs.  Tebbitt 
Bros.,  48,  Taiiner^troct,  Bormondsoy.  This  is  the  inven- 
tion of  Mr.  L.  A.  Oroth,  of  3,  Tokenbouso-buildmgs,  Lon- 
don, and  the  system  was  shown  in  operation  lut  week. 
Tha  time  required  in  the  production  of  leather  on 
tho  ordinary  old-fashioned  plan  is  12  months,  though 
this  is  reduced  by  some  tanners  to  six  or  oven  in 
inferior  kinds  to  four  months.  By  the  electric  method 
Mr.  Tebbitt,  who  should  bo  able  to  judge,  maintains  that 
the  beet  sole  leather  or  butts  can  be  turned  out  in  one 
month.  The  process  consists  in  hanging  the  skins  on  a 
revolving  framework  of  woimI  driven  by  a  steam-engine, 
which  constiintly  keeps  the  hides  swe^ng  round 
inside  the  taiming  solution  eight  hours  a  day  for  a 
month,  or,  if  desired,  sixteen  hours  a  day  for  a  fort- 
nig  bt.  The  solution  ia  kept  warm,  and  the  vat  is 
supplied  with  copper  pUtes  connected  to  a  low-tension 
dynamo,  so  that  the  current  continually  passes  through 
the  liquid  aa  tho  skins  revolve.  It  is  stated  that 
there  is  a  saving  of  80  per  cent,  on  labour,  and  sole  leather 
can  be  turned  out  at  2^.  per  iiound  as  against  4^.  on  the 
old  system.  The  explanation  of  the  saving  in  time  ia  that 
the  electricity  promotes  the  combination  of  tho  tunning  of 
the  bark  with  the  gelatine  of  the  hide  during  the  tanning. 
The  single  sot  of  up{iaratus  shown  is  slated  to  take  the 
place  of  30  or  -10  ordinary  pits,  uud  it  baa  [iow  been  in  suc- 
cessful operation  at  the  above-mentioned  tannery  for  about 
1 2  months.  A  company  will  be  formed  to  work  tha  system. 

ChcltonliRiu  ZM»cid«B  to  Apply  for  Powers.  —A 

special  meeting  of  the  Cheltenham  Town  Council  was  held 
last  wuek,  tu  consider  whether  application  should  l>e  made 
to  the  Board  of  Tnido  for  a  provisional  order  authorising 
the  Corporation  to  supply  electricity  fur  public  and  private 
purposes  within  the  borough,  and,  if  deemed  expedient  so 
to  do,  to  enter  into  contracts  M-ith  any  company  or  person 
for  the  execution  and  maintenance  of  works  for  the  supply 
of  electricity  ;  and  furt.her  to  consider  whether  the  Corpora- 
tion should  refuse  their  consent  to  grants  of  provisional 
orders  to  all  the  parties  who  have  given  notice  of  their  in- 
tention to  apply  for  provisional  oriera.  Mr.  G.  Norman, 
chairmati  of  the  Electric  Lighting  Committee,  proposed 
that  application  1>o  made  to  the  Board  of  Trade  for  a  pro- 
visional order  by  the  Coiporation,  and  that  conaeot  bo 
refused  to  grants  of  ordoi's  to  private  companies.  He 
remarked  that  the  only  question  the  Council  had  now  to 
consider  was  whether  the  light  should  be  introduced  by 
Ibemselvea  or  by  privatv  speculators,  they  having  on 
several  previous  occasions  aSirmed  the  dwirability  of  in- 
troducing the  light.  Mr.  King  seconded  the  motion.  Mr. 
Neale  proposed  an  amendment  in  favour  of  allowing  the 
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light  to  bo  intixiduced  by  s  private  compjiny,  and  Mr. 
Ferguson  aeconded  the  unetidment.  Messn.  nsridii, 
Heath,  aijtl  Harby,  and  Aldormaii  Panioiiage.  look  part  in 
the  discuuiun,  the  Utter  pointing  out  that  the  (juostion 
v&M  not  whether  X12,000  or  any  other  Bum  should  b© 
ox[)en<)sii  in  tbi  introduction  of  the  light,  but  whether  the 
Coqrai'attoM  sbutdd  get  |K)(iaeMioii  of  the  ^'uuiid  utiJ  lcc«p 
other  com|taiiitf«  out.  Mr.  Nu&Ie  HiihRe<Luently  withdrew 
hiBftinendment,  luid  ivflvr  u  lew  looiuiks  from  the  Mayor, 
and  Mr.  Normiui's  reply  to  the  aiticisms,  the  oingiiiul 
raBohition  wur  unanimously  carried. 

Extension  at  BriMlford. — At  a  ipeciul  meeting  of 
the  Rradforr)  Town  Caiincil  bold  last  Saturday^  Alderman 
Frederick  I*riestman  moved  the  ailo|jtioii  uf  the  pi-oceediiigs 
of  the  Gum  and  Electricity  Committee,  which  invtudod  » 
resolution  to  bon'ow  an  lulditiunul  sum  of  £2T>,00<)  for 
extotistoiiH  of  the  electricity  works  to  meet  thu  growing 
demands  for  electric  lighting.  He  said  the  committee  had 
no  new  scheme  before  them,  and  did  not  intend  to  spend 
the  whole  amniiiit  at  present;  but  it  was  necessary  for 
them  to  luvo  £10,000  mora  with  vbich  to  cairy  on  the 
liTOBent  wnrln.  Tlie  oniKtin^  bnrrowinj;  [wwera  for  elec- 
tricity had  already  been  slijilitly  exceeded  in  carrying  out 
the  pifisent  works  for  tinjiplytng  eloctridty,  and  their  ubjeet 
in  aahing  for  the  larger  miin  was  merely  a  precaution  to  8uvo 
the  ex[>QnBC  which  would  bo  involved  in  making  three  or  fuur 
applicatinni:  as  the  iiecwrity  to  meet  luiditiorml  expenditure 
amic.  He  wai>  |ii*flii)4red  to  give  a  pledge  that  no  ]Mrt  of  the 
money  boyond  the«umof  flO.OOOehould  be  exinnded  with- 
out obtaining  the  sanclio'i  uf  the  Touncil.  Mr.  D.  Kirkor 
■econded  the  motion.  Mr.  Shacklelon  asked  if  the  chairman 
of  the  committee  would  give  a  pled|;«  that  the  money  shoidd 
not  be  spent  tilt  the  exisUn^  workh  praved  reniuiierativc  ? 
Aidernum  Frederick  Prieatmaii  replied  that  he  could  not 
give  a  pledge  of  that  kiiid,  bocauio  demands  for  electricity 
were  being  made  by  the  rate|uiyer<i  in  various  parts  of  the 
toitn,  and  if  the  (.'nrporation  did  not  comply  with  the 
rcqiient,  they  might  l)u  com[iellod  to  do  so  or  iitlow  a  private 
coni(ianY  to  provide  a  tiippty.  Tlio  electric  worku  would 
be  more  Hkely  to  prove  a  financial  success  if  the  Corperation 
wuro  enabled  to  ejcUmd  the  miiinu,  and  thnii  supply  elec- 
Iricity  to  a  larger  number  of  cuslemers.  Mr.  Shackleton 
oxpreBsed  hie  dissatisroctton  with  extendetd  ox{)enditiiro 
befora  the  jn-esont  otecti-ic  works  became  remunerative. 
The  motion  confirming  the  miction  of  the  committee  was 
then  agreed  tfl. 

Burton  El«otrto  Heaters.  -The  Burton  Electric 
Com[taiiy,  on  October  17,  sliippe^l  to  SL  Louis  the  Hiuton 
electric  heaters,  tube  used  on  the  cait  of  the  St.  Louis  and 
East  St.  Lou  IK  electric  utitway,  which  cruKses  the  Mississippi 
liver  on  the  famous  Eudeis  bridge.  The  ei|uipmeiit  uf  tfaeeu 
cars  with  electric  heaters,  Ix^i^iilcs  bi-ing  u  novelty,  poe&eescs 
other  faatui'CB  which  will  be  interesting  to  elevtiicians  and 
etectrir  railway  oHicialG  ;;eucndly.  E;tch  car  will  ho  provided 
with  six  limters,  lour  inside  the  car,  two  on  a  nidc.  pUcetl 
under  the  steats,  and  one  un  each  platfomi.  Hush  with  the 
lltHji',  for  the  motor  man  at  one  end  and  the  conductor  at 
the  uthui  to  Kiand  on.  The  hejilers,  by  switches,  can  be 
connected  in  aei  ics  of  four  or  six  at  the  will  of  the  nponitor. 
For  instance,  IksIofc  starting  out  iu  thu  morning,  the  four 
heatei's  inside  the  car  are  switched  into  fterioc  for  the  [jni- 
jKweof  wiumingilup  rapidly.  Wilbuneluctrleal  resistance 
of  21  ohms  each,  these,  on  a  500-volt  circuit,  will  use  about 
Kvc  amperes  of  cunent ;  but  in  SO  minulvs  they  will  attain 
a  tcmperaUue  of  considerably  over  'iUMcg.  Fahr.  Alter 
libi»  has  been  aceom|>lished  snothvr  ^irtkh  thritws  the  plat 


fonnheaters  in  neriee  with  those  on  the  inside,  whenthenNOl 
current  is  reduced  to  three  amperes,  which,  from  aetnal  t«>toi 
has  been  found  MifHcient  to  maintain  the  heat  in  the  inside 
ones,  and  at  the  same  time  raise  the  temperature  of  thoec  on 
the  platforms  autticicntly  to  comfortably  warm  the  foot  of  the 
moluT  man  and  conductor  during  tho  coldest  weather  ol 
that  latitude.  The  exi>cnsc  repr&Minteit  in  thU  work  la  in 
the  nse  of  coal  at  the  generating  station,  which,  by  «  dose 
caJcidution,  would  not  amount  to  more  than  16  or  30  cents, 
perdny  pei*  car,  or  iictiiully  le^  than  the  cost  of  coul 
bnrned  in  a  stove  to  warm  a  car.  Besides,  the  conittant 
temtiemturo  of  the  beaters,  their  oMe  of  maiiagemeot,  their 
cliHinlincsa  and  absolute  safety,  place  thorn  nt  once  to  the 
front  iis  the  heater  par  /j.tfllewr  for  electric  cars.  ITie 
Di-der  lor  these  heaters  was  the  outcome  uf  their  oxhibitiou 
■tt  tlie  St.  Ixptiis  KxjfOftition.  where  they  atUacIed  graHt 
uttiiiition. 

Bleotrio  Launch,  —The  following  details  ai'e  given  of 
the  Anicncan  electric  liiunch,  '"  Kloctroii,"  which  hat 
lately  bad  some  HUccuHsful  runs  in  Now  York  water*. 
Boinj<  built  for  pleuaure  purpooee  to  carry  a  fair  number  of 
(taBsengers  and  a  large  cjuantity  of  stoiage  batteries  for 
leuf^hened  li-ips,  it  has  more  ihtin  the  usual  amount  of 
beam.  Great  s()oed  wm  not  aimed  at,  but  as  high  a  speed 
as  12  miles  an  hour  hau  been  easily  obteined.  The  htill  of 
the  *' Electron"  is  constructed  of  nhoet-iron  pUtoe  j[in.  In 
thickii6s«,  and  is  ^ft.  long  over  all.  It  is  decked  over  for- 
ward and  aft,  and  has  a  rained  roof  amidahip  whicb 
pi-nvides  a  roomy  cabin,  tho  fore  [Nirt  of  which  servos  (or  a 
pilotrhouse,  whore  nil  switches  and  indicatoru  are  in  eaey 
reach  of  the  man  at  tho  wheel-  The  screw  of  the  launch  is 
IHin.  iu  diameter  and  of  a  pitch  to  allow  the  motor  to  revolve 
at  about  1 ,000  i-evolutioTis  |»or  minute  for  ita  maximum  sjieed . 
The  motor  in  coupled  direct  to  tho  scrow,  the  armatui-e-sbHfl 
and  aciewiihaft  being  rigidly  uniteil  -ind  practically  forming 
a  siiiglo  shaft.  Between  the  motor  bearings  and  stuffing  box 
there  is  a  )-pring  bearing  and  a  doublethntst  bearing,  aJl 
easily  accessible  for  oilin;;.  The  motor  is  placed  lieiieath 
the  cabin  floor,  somewhat  back  of  the  centre  of  tho  boat. 
and  iH  entii-ely  exposed  by  the  removal  of  a  gluw-J  trap- 
door. The  motor  is  a  Beries-wouud,  and  weigba  about 
iOOllj.,  takes  a  current  uf  70  sm]>erc«  at  200  voltx,  or  nearly 
20  e.h.p.  The  iioimal  working  r&te  of  the  batteries  is  AO 
unijfei'ejs  at  iOO  volts.  The  storage  battery  consists  of  200 
celU,  weighing  foiu-  tons,  oach  coll  containing  2^  plates,  the 
cell  being  of  vulcanite  (i^in.  long  hy  7Jin.  wide  by  9,',iiL 
high,  closed  by  a  hermetically-aealod  vulcanite  cover,  save 
for  a  small  porfomtion  in  a  viilcanito  knob  in  tho  cover 
which  uUowti  any  excels  of  gas  to  escape.  These  300  cells 
are  arranged  in  the  boat,  liome  in  tbe  bottom,  others  under 
the  forwan'  deck,  and  the  remainder  under  and  back  of  the 
seaUs,  which  itxlend  along  b<ith  sides  of  thu  cabin.  All  ol 
the  colls  arc  accessible  f<n'  inspection.  The  electric  lailtich 
seems  likely  to  booome  a  favourite  hobby  of  the  miUiuuaire 
pleamre-eoekers  of  the  States. 

The  Edinhursh  Electrical  Exhibition.  — A  s|i«ciul 
meeting  of  the  elcctrJial  tiiulo^t  ticction  of  tho  London 
Chaniber  of  Commerce  was  held  on  Monday  with  trfcrcnce 
to  the  proposed  Kdinburgh  Kxhibition.  Major  Flood-I'ago 
^ihv  chairman)  said  it  bad  been  determined  to  hokl  next 
year  in  Fxiinhiirgh  what  was  called  r\ti  International  Exhi- 
bition of  Electrical  Engineering,  Oeiierat  Ifivcnlions,  and 
Induslries.  Some  uf  the  rules  which  had  boon  drawn  nji 
were  very  stringent,  und  he  thought  the  time  had  oome 
when  everybody  connected  with  the  electrical  industry 
should  s[>eak  out.     They    would  aj^iee   that  exhibitions, 
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oepoctully  when  40O  milea  away,  woro  very  oxpenRivc. 
They  got  vory  little  out  of  them,  and  it  w&s  Doitbor 
fair  nor  roiuonitbls  thnt  gentlomori  in  t^iiibiirgh  who 
wanted  to  mnko  money  for  the  people  there  ehonld  ca,1] 
upon  otbors  to  bear  the  ox|iun5o  which  was  iioceissary  foi 
such  an  oxhibition.  If  the  eleutricul  profeation  resjiondod, 
the  amount  that  thoy  would  b&vo  to  expend  W'OuId  be 
measured  by  lens  of  tbotisanilH  of  pounds.  It  waa  witbiii 
bit)  own  knowledge  tlixt  one  firm  had  spent  xbout  XS.OOO 
in  vonnecbion  with  one  exhibition,  BJid  yet  they 
were  unublo  to  truce  a  single  ord<;r  from  it.  lifl  would, 
therefore,  sugjjest — not  that  they  should  not  exhibit — 
but  that  tbey  should  exhibit  on  their  own  terms  and  not 
on  the  terms  of  the  exhibiLtoti  authoriLie«.  Ho  would  like 
to  point  ont  that  an  elentric^il  uxkibitioii  could  not  he  sue 
ce&sful  without  the  help  of  the  electrical  trades  section  of 
the  ChAuihor  of  C-ommorco ;  in  fiuit,  it  could  not  bi.' 
undertaken  if  thoy  chose  to  etaiid  out,  for  they  em 
braced  almost  the  entire  electrical  world.  Honever. 
thoy  woro  now  called  upon  to  |Kiy  for  epacc,  for  thu 
delivery,  arranging,  fixing,  und  bbc  cost  of  iitstutk 
tion ;  and  the)'  bad  to  insure  njiii  pay  for  any 
damage  that  might  be  incutred.  Further  than  that, 
tte  authoiities  took  to  tlienisetrea  [tower  to  alter  tlitj 
rules  if  they  thought  fit,  and  the  exhihitora  m».it 
abide  by  them.  The  time  had  como  when  they  onglit 
to  bo  able  to  arrange  at  loaat  for  the  rent  being  free. 
There  was,  acconlini;  to  the  plan,  to  he  a  special  plato 
called  the  muchinory  and  oiectncal  hall.  If  tho  tnulc 
exhibited  there  tbey  ought  to  demand  free  rent,  free 
power,  and  (ree  current,  and  they  ought  not  to  have  tu 
send  their  own  men  such  long  distances  simply  to  look 
after  the  cases.  The  exhibition  authorities  ought  to  take 
tho  resiMXiEihility  uf  that.  A  resolution  wax  agreed  to 
appointing  a  committee  to  consider  the  conditions  on 
vhich  it  might  be  advisable  U>  take  part  in  the  exhibition. 
laoroftse  of  Plant  at  Tannton, — A  spettial  ineetin^^ 
of  ihe  Taunton  Electric  Light  Comjwmy  wiia  held  last  week 
for  the  purpose  of  passing  a  resolution  to  issue  £10,000  oE 
new  stock,  in  2,000  £0  shares,  to  hu  oHorcd  to  tho  shuro- 
holdors  in  the  tit^t  instance.  Mr.  Massingham  aaid  it  f^ave 
him  great  pleaanre  to  see  the  finances  necessitated  such  a 
resolution.  Four  years  ago  thoy  had  only  ooo  dynamo, 
now  tbey  had  «ix,  and  the  works  would  hoUl  no  more : 
they  were  obliged  to  refuae  further  customers.  The 
diroetoi-8  bad  iiurchosed  another  plot  of  land,  and  wore 
building  an  entirely  new  depot,  which,  he  thought,  would 
be  a  model  station,  which  thoy  could  »how  to  the 
numerous  deputations  that  continued  tu  wait  upon  them 
from  all  parts  of  the  United  Kingdom,  fie  wa«  very 
pleased  to  say  that  as  a  result  of  the  vieitji  tbey  bad 
rt'ceived,  and  especially  of  the  visits  uf  electrical  engineers, 
the  electric  light  Industry  hod  received  a  great  im|)etiis 
throtmhout  the  country.  Amongst  the  gentlemen  who  bad 
been  to  Taunton  to  see  the  light  bo  might  mention  the 
late  l*resident  of  the  British  Association,  Sir  Frederick 
BramwotI,  who  had  been  uskcd  to  oilvise  thu  Corporation 
of  Bedford  an  to  the  advisability  of  introducing  tho  electric 
light  in  the  town.  Previoua  to  his  visit  a  deputation  from 
the  CoriMiiution  came  to  Taunton,  itnd  they  were  so 
pleMod  that  ihey  asked  Sir  Frederick  nramwell  to  see  the 
Taunton  depot  too.  Major  Waller,  secretary  of  tho  I'Hoctric 
Supply  Cor(K)rubion  nf  London,  wbo  were  building  huge 
works  at  Deptford,  haul  also  been  down  la  ini|>ecl  the 
works.  F'r.icticiilly  ail  that  was  bsiiigdunu  in  I^undan  was 
an  imitation  of  what  they  bml  succeufidly  accompltithed  in 


Taunton  on  n  small  scalcwhich  tho  Londoners  were  going  to 
do  ou  4  more  gigantic  scale.  Mr.  Ma»singham  also  referred 
lo  the  report  of  Mr.  Preece,  who  was  advising  Bristol,  who, 
although  largely  interested  in  gas,  had  no  fear  that  elec- 
tricity would  do  away  with  gas.  He  practically  supported 
their  ex|>orienco  that  the  introduction  of  the  electric  light 
was  no  more  likely  to  do  away  with  the  ubu  of  gas  than 
the  steam-eugjiie  hod  done  away  with  hor*e.i,  which 
many  predicted  would  bo  the  case  when  the  stoara-eiigino 
ivaa  first  introduced.  Mr.  Praece  held  that,  next  to 
pure  water,  a  supply  of  pure  light  was  one  of  the  greatest 
acta  of  lanitation  that  could  l>o  adopted.  Ho  aUo 
further  advised  the  Corporation  of  Bristol  to  adopt 
the  same  system  of  distribution  which  had  been  so 
snccessfully  introduced  iii  Tuuutoii,  Lxetor,  and  Bath. 
These  three  towns  out  of  the  whole  of  the  United 
Kingdom  ho  sjiecially  monlionod,  and  it  was  ex- 
tremely gratifying  to  him  (Mr.  Maxsingham)  peraonaUy, 
because  ho  happened  to  lio  associated  with  thu  inbi'uduction 
of  the  electric  light  in  those  places.  In  Exeter  be  held  a 
simitar  jiosition  to  that  he  hold  in  Taunton,  while  ia  tho 
case  of  Bath  the  electrio  light  works  were hisuwn  property. 
The  Corporation  of  Balh  had  given  him  a  seven  years' 
contract  for  the  lighting  of  .^0  of  the  principal  streets. 
E<iuaroB,  and  crosccnta  on  tho  ThomsQii-Houston  system.  It 
was  tho  largest  public  electric  lighting  contract  ever  yet 
attempted  in  this  country.  Another  thing  he  thoiigbt  ho 
ought  to  touch  ujion  was  the  price.  He  found  that  the 
price  at  which  tho  electric  light  was  supplied  in  Taunton 
was  lower  than  that  charged  in  any  othor  town  in  the 
United  Kingdom,  with  the  exception  of  Bath  and  Exeter, 
wheie  it  WHK  the  same.  As  far  as  he  couhrascertain,  it 
was  lower  than  had  been  charged  anywhere  ou  tho 
Continent  or  in  America.  In  fact,  he  believed  it  waa 
the  lowoet  in  price  of  any  place  in  the  world.  The 
avontgo  price  of  the  electric  light  in  London  was 
100  per  cent  more  than  was  charged  in  Taunton,  even  in 
competition  with  those  large  comEutnius  with  their  enormous 
capital  and  greater  power,  tie  found,  too,  that  in  tlic  catM 
of  the  Eastbourne,  Brighton,  and  Hastings  Company  the 
average  eharges  were  200  per  cent,  more  than  thoy  vera 
charging  in  Taunton,  so  that  there  was  no  disgtming  the 
fact  that  Tauntonians  were  in  a  position  to  enjoy  one  of  tho 
gioatost  products  of  science  ub  u  price  that  no  other 
community  in  this  country  could  posibly  command,  and 
he  sincerely  hoped  when  they  jmt  down  the  new  pbint  they 
sboidd  have  a  large  acijuisition  of  customers.  Mr.  W. 
Pottor  thought  events  hod  shown  that  tbey  wont  the  right 
way  to  work  in  the  inauguration  of  the  company. 
Whether  it  he  in  public  or  private  onborprisu,  the  wisest 
counte  was  to  start  in  a  modest  way,  with  just  suflieient 
for  the  requirements  of  tho  moment,  and  as  opportunity 
or  necessity  arose  lo  extend,  rather  than  as  tinto  wont  ou 
to  grow  snuilter  hy  degrees  and  beautifully  loss.  The 
demand  had  increaaed,  and  the  ivaily  way  in  which 
£5,000  additional  had  been  subscribed  was  vory  salia^ 
factory  bo  tho  di!~eclors,  and  showed  tho  company  had  taken 
it«  place  in  the  rtublii;  mind  ait  a  safe  an  1  proiiUble  invest- 
ment. Tbey  were  now  going  to  increase  their  capital  to 
£'20,000,  and  he  thought  thoy  could  do  eo  with  confidence 
from  their  previous  succeas.  They  had  secured  a  splendid 
site,  central  in  position,  and  free  from  danger  from  f1ood< 
iiig,  one  also  which  would  allow  of  considcmblc  oztemion, 
should  occasion  arise,  a«  he  hoped  it  would  from  time  to 
time,  by  growth  of  their  bnsincAB.  The  rcsnliition  to 
increise  the  ca|)ttal  nus  cairied  unaiiimoUBly. 
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THE  ATKINS' PATENT  LAMP-SHADE  CARRIER. 


We  hare  recoivod  :i  vorv  ingenioiia  device  JeBi^;nod  by 
Mr.  Atkjiis  far  enabling  a  glnsa  shade,  or  cone,  to  he  easily 
attached  to  or  detached   n'oni  rd  ordinary  incatHleRcent 
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lampholder.  We  illustrate  it  &bovd:  Fiu.  1  i'&i>rosc&La  the 
lamp  complete,  A  being  an  ordinary  holJer,  B  lhet>ra»ac«i» 
containing  the  patent  aimngenioiit,  urul  C  tfae  ^lius  corio. 
In  order  to  detach  thoeoiie  ono  finger  is  placed  on  the  pro- 
joctioD  K,  and  the  piece,  D,  drawn  towaids  it ;  the  aclioii 
will  be  ea&ily  understood  by  reference  to  Fin-  2.  In  mov- 
ing Dthe  riii)^  G,  is  drawn  round,  b«ing  guided  in  a  circle 


by  the  ptoe&s  K  ;  th)<  ctiiiees  the  thrc«  clips,  K,  to  Itecanied 

further  out  in  a  radial  direction,  they  Hoing  prcvcntwl  from 
iiny  other  movement  hy  being  made  to  cmhnce  the  j>iecM 
I.,  whifh  frirm  part  of  a.  light  ring  iinrlerneiith  (J,  of  which 
the  piotCH  K  arc  also  parte.  The  action  is  ^uite  similar  to 
tbit  usod  in  the  Acme  skate,  and  Ie  ao  simple  that  we  are 
sure  it  will  come  largely  into  use.  This  ehade  is  being 
introduced  by  Meaars.  brake  and  Oorham,  of  2,  Princ 
m&nirioiiB,  Yictoria-stroct,  8.W. 


ELECTBIFICATION  OF  AIR  BY  FUME  * 

BY  era  WILLIAM  THOMSON. 

In  continiutioi)  of  ezperimente  on  tlie  electriciiv  of  an* 
within  doors,  which  I  made  27  years  ago,  and  which  are 
described  in  !^  21)6-300  of  my  "  Electroetatics  and  Mag- 
neti^m,"  s  series  of  obaei-rations  was  oommenced  under  my 
iiistnictioiii^  at  the  end  of  April  Ia«t,  within  the  natnnil 
philoeonhy  classroom  and  laboratory,  the  Bute  Hall,  the 
univei'sity  towor,  and  other  places  iiuide  and  outride  tba 
buildings  of  Gla^ow  rniveioity,  by  Mr.  Magniw  Maclean, 
uHicinl  assistant  to  the  iirofosaor  of  natuml  pbtloso]ihy, 
and  Mr.  Goto,  of  Tokio,  Japan,  for  the  piirpose  of 
onileavouring  to  find  a  relation  Iwtwccn  the  elsctnBcatton 
of  air  within  a.  building  ami  the  atmospheric  ]>ot«ntinl  in 
it«  neighbourhood  (nitsi<tc ;  and  of  finding  catiie*  which  pro- 
duced or  changed  the  oleclrification  of  any  Riven  tDiuseof  air. 

A  Uugfi  rminbcr  of  series  of  obsenations  have  boon  mailo 
by  Mr.  Miiclean  and  Mr.  Goto  on  the  jtotontiala  of  water- 
dropping  collectors  wiihiti  the  building,  and  at  different 
points  outside  the  buiKling.  Hitherto  nn  definite  reLition 
tiaa  been  discovered  between  the  external  potential  and  the 
potential  at  dilferent  points  within  large  enclosures,  aaeh 
as  tbo  Bute  IliUl  and  smaller  rooms  of  the  univvRtity 
buildingH.  The  weather  has  been  for  the  most  (jart  very 
settlod,  and  the  extarnikl  potential  almost  alwayii  positive 
in  all  poaitioiis  from  a  few  feet  above  the  ground  to  the 
top  of  the  uiiivcrtity  bower  ;  while  the  notenlial  withiu 
doors  b«re,  in  tlie  new  university  buildings,  on  the  top 
of  Oilmom'-hill,  just  aa  in  the  old  cou«g«.down  in  the  densest 
pait  of  (.ilitn^iiw,  wa«  always  negative  except  Bomelimee 
in  the  natural  philosophy  lv<.'ture-room  and  apparatus-room, 
where  thorn  were  considerable  disturbances,  uiiduublodly 
due  to  the  electric  light  wiring.  In  one  ordinarily  umued 
room  (tbe  physical  appaisLus  muiteuQi),  31^ft.  lougby  '24ft. 
broad  and  about  20ft.  high,  pntctivally  quite  free  fiom 
any  seiieible  disturbance  by  electric  light  wires,  or 
by  electrical  oiierations  being  porformeil  in  the  labora- 
tory, a  remarkable  result  ban  heoii  observed  within  the 
tiaet  fortnight.  The  electric  jiotentinl  of  a  water-dropper, 
nnving  its  nozzle  at  tbo  centre  of  the  room  and  about  7fL 
above  the  floor,  was  alwayn  found  alxiut  two  volts  negative 
at  the  eonimencement  of  the  obacrvntions,  and  always 
increased  to  about  uino  volts  in  the  course  of  the  firsi  20 
minutes  of  a  scries  of  obHorvations  lasting  generally  40 
minut«a.  During  the  last  20  minutes  of  the  series  the 
iiotoutial  romaiiieil  somewhat  nearly  conitaiit  at  nine  volts. 
\Vitbi]i  the  room,  two  nuiulnintolcctromctera.  each  witJi  au 
01  dinary  parartin  lam|)  and  scale,  were  used  :  one  of  Lhem 
for  the  niitaido  water  dropper,  and  the  other  for  the  wnter- 
droppvr  vrithin  the  room. 

TowHrrU  iUiccrbaintng  the  cause  of  this  change,  an  obser- 
vation WI19  made  on  the  Ith  July,  between  10  and  11  a,iB. 
The  lumps  wore  l>oth  extinguished,  and  one  of  them  was 
lighted  by  a  liicifor  match  every  live  minutes  for  the  pur- 
[loee  of  roadiii"  the  claitromoter  deflection.  It  was  found 
that  in  these  eircumsta rices  there  wno  not  the  increase  ot 
negative  (>utviitiid  which  IimI  been  found  in  qvoit  {irevioua 
series  of  ubsurvatiuns  in  the  H,imu  place,  iind  with  all  other 
ctrcumsUiiccs  the  wimo,  except  the  burning  of  the  lamp. 
This  aint^le  observation  soBnioil  to  prove  conclunivuly  that 
the  burning  of  the  lamp  produced  a  negative  change  of  the 
air  of  the  room.  Subsiijuont  experiments  muio  by  Mr. 
Goto,  with  the  oicctrometer  and  its  lamp  and  scale  ouUfitle, 
and  with  [Kiriillin  lani[>a  burning  or  not  burning  withuii  tho 
ruuTii,  have  conlirincil  this  result,  and  are  boiug  voDtiiJued 
t<>  iliscover  whether  corresponding  efTocta  are  produced  by 
othei'  kinds  of  llame,  or  by  the  presence  of  eight  or  oiiio 
|Hjijple  ill  the  room. ■ 

*  Vuyvi  ivaii  bdoK  ihu  Ito/sl  Hucicty  ot  i&liubiirgli. 
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ELECTROPLATING  DYNAHO.^ 

Tbo  oleclroplating  dytia,nio  (Hflers  fn>iii  an  electric  liglit- 
iD{!  dynamo  chicHy  in  itn  winding.  For  nieta.lliirgical  work 
a  large  current  of  \ovr  voltn;;*!  is  roqiiirvd.  For  ulfictro- 
*ypi"{I.  ""  E.M.F.  of  three  to  four  voUb  is  auSicient,  while 
for  tiickel-ptating  it  should  rtin  up  to  about  aix  volts,  and 
For  rilver  pUting  to  about  livo. 

In  a  sttihll  dynamo,  like  tlic  one  illustrated  in  Fig.  1.  it 
i«  imposaible  to  secure  as  wide  a  rungu  of  K.>I.K.  or  of 
current  aa  can  be  realised  in  \  larger  machine,  Uit  by  vary- 
ing thi3  flpoecl  and  by  introducing  nioru  or  ii%^  rtf^intiirin:  in 


In  the  mortise*  oE  the  studs  are  plaeod  the  hmshce,  whicb 
press  lightly  upon  the  commiitutor  cylinder.  The  brushcB 
are  formed  ut  several  thicknesses  of  thin  hanl-rolled 
copper. 

The  fieldmu^net  is  wound  with  12  luyunt  of  No.  18 
uiugnet  wire,  and  is  connected  as  a  tbunt  tc  the  armature. 
Tbatia  to  aay,  the  terminals  of  the  field-magnet  wires  ore 
cODiiected  Titb  the  aame  binding-postfl  that  receive  the 
wire«  from  the  commutator  bruahua,  as  .thnwn  in  Fig.  3. 

The  cunduetors  of  the  external  circuit  are  also  connected 
with  these  birding-poats.  NVhen  the  c<>nnactioDS  are 
arranged  in  this  way  the  current  dividea  at  tbo  binding- 


k',^^^' 


Flo.  1,— Elwlru-PUtitig  PyoaRio. 


the  external  or  internal  circuit,  the  current  can  bo 
fulaptod  to  mont  uses  of  the  amateur.  In  tbo  constroc- 
tion  ftf  this  dynamn  all  of  tho  dituenaionB  of  the 
cores  anil  ])oliir  eKtremitieii  of  the  field-magnet  and  of  tho 
armature  core,  as  givfln  in  tho  description  of  the  hand- 
[jowor  dynamo  in  Supplement  IGl  of  tho  SdtAlifre 
Anttrican,  arc  followed,  oxcapt  in  regard  to  the  thick- 
noaa  of  the  wAisL"!  of  tho  fie[d-nugnet«  and  their  polar 
cxtremitioit.  'rhoRO  dimenitionB  are  here  increased  by 
adding  Jin.  to  the  thickness  of  the  waists  and  iin.  to  tho 
thickneag  of  the  i>olar  extremities,  thus  incrowing  *thc 
amount  of  iron  in  tne  fiold-mi^net. 


posta  referred  to,  a  part  going  through  the  wire  of  6etd- 
magnet,  another  {lart  going  through  the  external  circuit, 
which  in  the  present  caae  include*  a  plating  solution. 

To  the  negative  conductor  is  attached  the  cathode  or  the 
plate  or  object  which  is  to  receive  the  deposit,  and  upon 
the  [lositivB  uombictor  ia  suspended  the  anode  or  plate 
from  which  the  metal  for  the  deposit  is  supplied  to  the 
Holution. 


Flit,  2,— Artiul<ir»— hnK-ii/fl. 

The  armature  is  wound  with  llveLiyflrs  of  No.  12  cotton- 
covered  magnet  wire,  and  the  torminnU  of  the  coil  are 
connected  with  the  halves  of  the  commutator  cylinder  as 
shown  in  Fig.  2. 

The  commutator  cylinder  ia  formed  of  two  sectioaa  cut 
from  a  copper  tube  and  mounttKl  upon  a  bub  of  vulcanite, 
or  vtilcanued  fibre,  the  tube  sections  being  separated  from 
each  other  ao  as  to  form  diagonal  slila  in  uiametrically 
oppoaite  side«  of  the  cylinder,  as  ahown. 

The  brtishea  are  supported  by  mortised  studs  inserted  in 
the  ends  of  a  cross  bar  of  vulcanised  fibre  mounted  on  the 
journal-box  sf  the  armature  ehuft  The  threaded  enda  of 
the  mortised  studs  project  through  the  cross  bar  to  racoivQ 
binding-posts  which  are  screwed  down  tightly  on  the  bar. 


Prom    "  £xp«ruiieiitAi  SoteD««,' 
and  Co,,  publtaHvrt,  Vom  York. 


by  tlaoi^  M.  Hopkinit.     Muno 


fW.^W^ 


fio,  8> — Coiiiii '  tiiiii ' 

Unless  the  dynamo  is  at  first  started  witli  a  battery  in 
circuit,  it  will  be  impoaaible  to  tell,  without  a  test  of  some 
aort,  which  is  the  positive  and  which  tho  negative  binding- 
post.  This  can  be  determined  in  a  moment  by  trial  in  the 
plating  solution. 

If  on  Btarting  the  machine  a  dqwaib  ia  mad«  on  Uie 
cathode,  tho  connections  are  correct.  If,  however,  no 
dejKiait  appears,  the  conductors  should  be  transposed  either 
at  the  dynamo  or  at  the  plating  bath. 

[jarge  wire  should  be  usea  for  carrying  the  current. 
Within  certain  limita  the  E.M.F.  of  the  current  may  be 


varifid  by  chanf(ing  the  iii»eed  of  the  mAcbine,  and  tho 
current  may  ha  coiitrollet]  by  inserting  rtiaistanc«  Into  the 
flxt«niii1  circuit  or  into  the  shunt. 

The  hniid-power  dynamo  referred  to  ulwve  may  be  con- 
verted into  a  ohunt  machine  by  amiiiging  tbo  cotinections 
■coordiiig  to  Fig.  3,  but  it  will  iiccOMury  u>  iiit.roiIuce  lesi^tr 
aoM  into  tho  fibiuit  or  field-magnet  circuit  to  prevent  too 
much  cuneiit  from  KOins  througli  the  field-m&^et 

'I'tic  ciMtropUtiri);  dynamo  may  be  iibcd  siiecd»»fuUy  in 
copper,  nickel,  antl  silver  plating  on  a  tioaM  scale,  also  for 
electrutypinc. 

Tbo  leiigLD  of  wire  on  the  armature  ii>  lOrt.,  nnd  on  the 
fieU-nugneL  about  HOOiu 


CONTRIBUTIONS  TO  THE  CHEMISTRY  OF  STORAGE 
BATTERIES.* 

BY  S.  fKANKLANI),  D.C.L.,  V.K.fL 

Under  tbis  title  1  commuiiicat«d  to  the  Rot'al  Society,  in 
February,  1883,t  th«  re«idUi  of  aoiue  expenments  on  tho 
reactions  occurring  during  the  charging  and  discharging  of 
a  storage  cell.  I  abowed  that  no  appreciable  part  of  tho 
Dtorage  etlecl  was  due  to  occluded  gaaes,  a.>i  hacf  been  pro- 
vtouely  sui^Lgested  by  somo  chemiiiU  anil  physiciHts ;  but 
that  the  act  of  charging  connated  oseentiutly  in  tho  decnm 
position  of  lea'l  »ulphat«,  whiUt  t.ho  discharge  wan  produced 
by  the  raconi]X)«ilion  of  this  salt. 

The  est^bliBbmont  of  tboH,  aa  pra/itically  tha  only  re- 
aotioiiB  Koinc  on  in  a  storage  coU,  mablcd  mu  to  prMcribe 
a  very  tiniple  method  by  which  tho  cbari;o  in  uny  cell  cmild 
be  Mcertainod  ;  for  a»  Kulphurk  acid  is  Itberuled  during  tbv 
chai^n^  and  absoibcl  by  the  active  mat«rial  of  the  jMutee 
daring  discharge,  tbc  amount  of  charge  could  at  uny  time 
be  measured  by  ascertaining  the  amoiuit  of  free  sulphuric 
Hcid  in  the  ceil ;  in  other  worda,  by  simply  determining 
tho  apcctfic  gravity  of  the  electrolyte  ,  aud  this  method  bits 
since  been  very  generally  adopted  by  the  tuers  of  storage 
hatteriea. 

Ill  coniiiiuing  the^e  experiments,  it  eooh  became  evident 
that  the  lead  siil]>hatv  fomiixl  and  doeom|>OAed  in  the  cell 
coukl  not  l>e  the  oi-dinaiy  whit«8ulphate  hitherto  known  to 
obemista,  becatise,  in  the  lirat  place,  tho  actit^c  mnterial  of 
tbo  plates  always  reiuins  coloured  even  after  discharge, 
and  secondly,  Itecmiae  whenever  white  ftid|ih»t«  h  producoi] 
through  abciomul  roacCtona  in  the  celt,  it  in  alterwartls 
dflcompoeed  only  with  extreme  didiciilty  by  the  cloctiic 
current. 

Ill  Older  to  obtain  some  light  upon  the  oompoaitinn  of 
the  sulphate  (orinod  and  deeompoeed  in  the  cell,  I  have 
atlidinl  the  action  of  dilute  eulpnuric  acid  upon  litharge 
nnd  miiiiuni,  the  tuo  oxiden  of  lead  chiotly  tued  in  the  con- 
straction  of  the  platen  of  storage  cells- 

vtdum  of  IfiliUe  SiJphurU  Acitl  "m  LJlurge. 

Finely-powdered  litJiargc  was  truat<xl  with  Huoceaeave 
portions  of  dilute  siilphiiric  acid  until  the  liquid  mouuTiod 
fltrongly  acitl  after  [iroloiige<l  trituration.  The  rcBultiru; 
initolublu  biifTLuIiiuii'd  powder  was  u-;t.-<lie<l  with  W4ter  (ill 
free  bvm  acid,  artd  drioil,  flnit  ul  lOOdeg,  0.  Jind  after 
wards  at  150-160d(^.  The  Iuih  at  Uiis  higher  tvmpcraUirc 
was  leu  than  02  |i«r  cent.,  aiid  was  therefoi-e  duo  to  hygrw 
Rcoiiic  moiatnrc. 

VH)  and  SO^  were  then  determined  in  the  dried  com- 
pound H8  follows  ;  The  salt  wu  dissolved  in  a  Hiiiall  (|uan- 
tity  of  pure  oonccntnit«()  soliitioit  of  caiutic  potash,  and 
tho  aoltitioii,  after  dilution,  was  saturated  with  CO^ 
(Aocoiding  to  li.  liose,  COPho'  is  loltible  In  COKo^,  but 
not  iu  W>lloKo.)  j\iiy  exce«  of  CO,,  which  might  have 
oaitsed  the  CX)Pbo'  to  dissolve,  was  avoided  by  warming 
the  liqatd  with  the  preehMlat«  on  ibe  water  bath  to  a  tera- 
neratitre  at  which  the  CuHoKo  bwbu  to  diswclate.  The 
li'imd  wua  then  allowed  to  cool  niu  stand  13  boon  before 
flltoring.  Tho  COI'lirV  was  flltered  oft,  oonv«rt«d  into 
nitftte,  and  precipitated  and  weighed  as  tulphata^  The 
culiAoric  acid  wm  determined  id  the  filtTat«  from  the 
COPbo-. 

'  Papsv  rM4  Man  tbo  Bojrsl  Soeiaty. 

t  AwMtfuf*  »r  tlic  Royal  flodMjr.  *al.  ^  p.  67. 


1'2964  grams  of  the  salt  gave  0-66'l7  gram  boric 
and  1-4-137  gram  plumbic  sulphate. 

These  iiunibeni  agree  closely  with  tie  fonnula — 

(S03),(PbO)y 

as  is  seen  from  the  following  compariaon  o£  calenlwii  m1 

expcrimontMl  numbers : 

CalcnlatwU 
, ■ ^  Vaaad. 

...     240  17-71   1T-«1 


3S0,  . 

aPbO. 


1115 


82-29  8I^S 


These  analytical 
formula : 

PbO, 


1355        10000 
reeultA  suggest  the 


99-5- 
following  graphie 


PbO, 


8=0a=S^0,==S 


PbOj     PbO, 


I 

PbO, 


The  formation  of  thin  salt  may  be  reproaanl«d  by  ths 
following  tquatioD : 

5PbO  +  3S0JIj  =  S,PbjO„  +  30H,. 

Utiiaig*.     Siiiphurie        BnffHad        Water. 

«di).  mIL 

Aetvfn  of  DiinU  S'lipAurie  Add  on  Hmium. 

Minium  was  treated  with  dibite  sulphuric  acid  in  exaetlr 
the  same  way  tu  litharge,  ami  the  resulting  brovmah-rM 
comoound  dried,  Tintt  at  lOOdeg.  C'.,  and  sftersrarcb  at  ISO- 
I60deg.  The  loao  at  this  higher  temperature  wmm  apii 
loss  than  0-2  per  cent. 

PbO,  SO ,.  and  excess  of  oxj'gen  were  then  determined  is 
this  salt  in  the  following  maimer :  The  salt  was  first  traawd 
with  concentrated  hydrochloric  acid  in  order  to  raduea  aB 
the  leiul  to  the  monoxide  stage.  The  rcsuHmg  mixtnn 
was  then  diiseolved  in  caustic  potash  and  treated  as  alwadT 
described.  Tho  excess  of  oxygen  was  determined  by  fiao- 
ing  tbo  loss  of  weight  which  resulted  from  the  eviJutiao  uf 
CO^  when  the  salt  was  treated  with  oxalic  acid  and  dilnU 
nitric  acid. 

lillRfi  grams  of  tho  salt  gave  11978  grama  baric  aal- 
phate  and  22710  graniE  lead  lulphate. 

irillOgrani  treated  witli  oxalic  acid  and  dilate  citric 
acid  evolved  0  O&IO  gram  CO,. 

These  numbors  oornwimiid  to  the  followtng  pereeofe^w: 

Sa. 19-46 

Pb6    79-08 

0    1-09 


«96S 


which  agree  with  the  formula — 
S,Pb,0,^ 

aa  ia  eoon  from  tho  foUowiug  eonyianMli : 
CUoalslsrt 


0» 


The    composition 
graphically  thus: 


U 
621 
IGO 

845 
of    this 


757 T-ra 

7S-49  73-41 

U-M  18-44 


10000 
salt    nay 


MB3 


0 


Phi 


Ph 


'0,=xS«0,=Pb 

I 

0 


The  formation  of  this  salt  is  exprasaed  by  the  (oUnwing 

ouUalion  : 

pb,o.  +  2S0.il = s,Fb,o„  ^■  aon, 

Miiiiuiii.    Sutpliiinc      H«>t  iMd        Walat. 

kM.  Mlt. 

Thoee,  then  are  the  salts  which  constitnU  tb«  orignet 
active  material  of  ntvnge  calls  when  that  material  is  for— I 
by  the  admixture  of  suTi>huric  acid  with  l>thai;p  or  i 
retpectively,  and  it  is  nighly  (irolaible  that  aoa 
(Abar  of  thew  satu  takes  part  in  the  elaotralytie 


of  the  storiigo  battery.  U  is  Fortunate  that  thcHC  hitherto 
unfenown  salts  (and  iiot  the  ordmary  kiinwii  sHlphate)  are 
tormecl  in  the  coll  I'nactJona;  ior,  in  the  alternative  caw, 
leail  Btorayc  liatteriea  woilW  bu  pructicully  valiiele«H, 

If  the  miff  ieaii  suit  he  the  active  maleriil  oi  the  bittt«ry 
pUtcs,  then  the  following  ettimtinna  ex|ire5is)  the  bIccIto- 
lytic  reacliom  Uiki'iig  place  in  the  coll  . 

I.  In  charging — 

(a.)  PotUive  Plates. 


EXPANSION   GEAR. 


^Ve  horowith  illiisti'Btt!  the  lateRt  tlevslnpmcnt  of  tho 
automatic  eovemor  exiMiwioii  gear  of  Messrs.  Ransoiufls. 
Siinfl,  and  Jeflerics.  U  e  iice<l  nut  enter  into  anr  (lincun 
Mon  as  to  the  tiacesstty  for  us  nerfect  governing  or  [wimihlc 
for  engioM  iis&d  for  eloctric  light  purpose*.  Thin  is  well 
knnwEi,  and  every  iniin'ovi'iuviif.  will  be  wclcomwi. 


S,PkO 


11,,  +  30H.^  +  O,  =  SPbO.  +  3S0^H... 
•oA       Watiir,  httA '     Sulphiin'e 


II. 


■•It.  jwro(i<lc. '      ftcii). 

(J.)  Ne^fliUve  PhU.-. 

s^P^A.  +  »ir,  =  .'iPb + sso.ii^  +  aoiiy 

In  discharging— 

(i(.)  Pmfirr  Piut'v. 

.-.n.Oj  + 3SO,H,  +  .->U^=  S.PkO,,  +  «OHy 

(b.)  !ff,fati>y  Plata. 

If  th<!  red  lead  tatt  be  the  active  material,  tbon  the 
following  ei]italiotis  express  the  suim'  cloctrolytic  ro- 
actiona  : 

L  In  charging — 

(n.)  PosHkf  Plain. 

SJ'h,0,.  +  Oj+aOHa  =  3PbO,  +  2S<->,Hj. 

R«l  tcftd  Irfiul        8nl|ilLiinc 

*•!*.  JHiroj'uk.         ar.iil. 

(A.)   Nt^i't   Pl^eA. 

SjPl>jO,^  +  4H,j  =  3PI)  +  SSOJI.;  +  20H, 
II.  In  diach&rgltig — 

{(».)  Positiee  Plate.'. 
3P1)0;+  2S0,Hj  +  2H,,  =  S,Pb,Oij  ^-  40H,. 

(b.)  Nrgalirt  Plaifs. 
SPIj  +  2St),H,,  +  20,  =  S,PI.,,0,„  +  20IV 

An  inspertinn  of  these  ei|nutiu[iK  iii«clo«M,  in  the  case  nf 
the  red  load  salt,  a  Jnet  which  liii§  already  he*"  roughly 
observed  in  itractice — vie.,  that  only  half  aa  mnch  activu 
muterial  is  cIcKlrulytically  decnm^oHed  on  the  negative  as 
on  the  positive  |>lalBs ;  wnenci>  it  follows  th-it  the  weight  of 
active  mateml  <;ii  tlm  nvgativc  iilatca  need  ]i.>l  exceed  onc- 
h'ctlf  of  thai  upon  the  jHXitive  jtiHts!) ;  for,  in  the  decomposi- 
tion of  the  eleclrolyle,  eritiivakm  t|tURtitiefl  of  oxygen  and 
hydrogen  aroevolveil ;  that  is  towy,  twoatoras  of  hydrogen 
fnr  eikch  atom  of  osy^eit.  But,  Iti  the  decomposition  of  the 
red  lead  salt,  four  limes  as  many  itlnmit  of  hydrogen  are 
roifuirod  to  reduce  the  ailt  to  metallic  leavl  an  atoms  of 
oxygen  which  arc  necc&i^ry  to  trannform  the  lead  uf  the 
Qaltinto  peroxide.     When,  however,  the  active  matt'rinl  of 


orMTSS 


1.92- 


\f-m-- 


-fiOp 


«/r« 


KansoQiea'i  Btpaiixion  Htar, 


III  thin  apparatus  an  indeiwndcnt  gridiron  expftnsioii 
valve,  working  ujinn  the  Itack  of  the  main  slide  valve,  k 
Ojiorated  through  it  Itniickle  joint  by  a  link,  one  end  of 
which  IB  nctuatcd  by  the  cut-utT  excontric.  while  the  other 
end  is  held  by  a  radiiiii  rod.  The  Iriivul  uf  the  valve  and 
the  iKiinl  at  which  it  cuts  ofT  are  governed  by  the  position 
of  the  link  in  relation  to  the  KnncVIe  joint,  and  this 
[Hinition  is  varied  in  accordance  with  the  load  on  the 
engine  by  a  jiowerful  and  BonsiiivL-  governor  to  which  the 
link  ifl  cornceted.  liy  this  arrangement  the  cut  off  can  be 
\'aried  belweon  0  iind  70  per  cent,  of  the  itroke  in  propoi- 
tioii  to  thfl  actual  loa<I  for  the  time  bciiif;  on  the  engintt, 
and  the  ex-ict  amount  of  stt^^ni  necessary  to  do  the  work 
reiinired  beiiiK  admitted  at  full  boiler  pressure  up  to  the 
point  of  ibc  ctitrun',  the  entire  benefit  nf  the  principle  of 


80  LBS 
■60   - 

■40  " 
20- 


InJiMtor  Diagram*  Uki-ii  from  a  ID  h.p.  MamiiHtl  I'liriitMit  Kii|(irii>  titti^t  willi  ttftim^mc'i'k  Kx|«iiiion  Omf. 


the  [tositive  ]>kte  has  once  been  coiivortoil  into  peroxide 
I  of  Imd,  it  aeemii  j>robabIe  that  the  I'cd  salt  only  is  formed  ; 
I        at  all  evetit«  until  the  iltacbaree  %t  high  {lotential  ia  nearly 

oomulebod,  when  there  are  indications  of  tbe  jirodiictioii  of 

ithe  buff-coloured  oalt.  Rut  thi-i  ia  a  point  requiring  further 
Investigation. 
I  have  to  thank  Dr.  F.  K.  Japp,  P.K.S.,  for  bit  aaaisUnca 
tn  tJie  analytical  work  of  this  investigation. 
*  ilr.  f'lUgeniid  eaaaiiiut  Ui4t  Lliia  pccotitl*  ii  hydraUd. 


exjKitinun  is  obtainotl,  and,  in  eoMfi  wharw  an  Minne  is 
required  to  work  under  carving  loftds,  a  very  conHirtBr«ble 
Having  in  the  fuel  consumetf  ia  efTected.  The  value  of  the 
wide  range  in  cut-off  obtained  will  }m  ap|»roeiat«(l  when  it  i* 
8tate<l  that  if  the  cut  off  it  effected  ut  70  per  cent,  of  the 
stroke,  the  horse-power  given  off  by  the  engine  will  l>e 
equivalent  to  about  four  time*  iu  nominal  horse-|Kiwer-  It 
is  uid  that  the  variation  in  the  number  of  revolutiona,  when 
using  thia  gear,  in  no  cate  exceeds  about  2  jier  cent. 
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Editorial  and  Publishing  Offlces : 

180-140,   SAUSBOBY    COURT,    FLEET   STREET. 
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TO    GORSBSPONDEHTft. 

AU  Bigbts  Settned.  Secrttwrie*  atid  Mamgrrs  of  Companies 
an  invUei  to  furnish  notice  of  ift«iin^  Issue  of  Nrw 
Shant,  Inst<illalion^  Cmirattt,  and  any  in/vrmatten 
eeiait,ettd  with  Elfttrital  Rnginrenng,  which  inat/  he. 
inttreaiing  to  our  readers.  InvetUon  are  tnformtd  that 
any  ticmmt  of  thtir  inventions  mlmitted  to  us  tcill 
rtaivt  oitr  btst  fmisideraiiaa. 

Ml  tommmicatitnvi  itUaidel  for  tlu  Editor  sliould  U  addrenfd 
C.  H.  W.  BlGOS,  139140,  Sdiahi.T]f  Court,  FUci  Strut, 
LffRdcn,  E.C.  Antmynums  wm'mtaaOi.tioM  will  not  bt 
noticed. 

TO     ADYBRTISBRS. 

Aiktiimmfnts  shaUd  he  udduistd  to  the  Ptibliiher,  1S9-H0, 
Sati^mry  Courts  FietX  Street,  E.C,  and  sJwvid  reach  him 
net  later  than  nom  of  Tkursdaj/.     Special  Terms  for 

It  MTtM  ftMi  be  arran^  on  applictUion. 

BITOATIONS  VACANT'-  iund  "WAMT  PLACES"  AdTWttie- 
menU  wfU  be  charged  at  THREE  WORDS  for  ONE  PENNY, 
vHh  ft  HUiMUM  chu^e  of  aiXPSHOB. 


TO    aUKSCRlBBBft. 
"TllK  ElwtiucAL  Enoinkkk"  aui  be  kaJ,  6_v  Order,  from 
any  NewtagCT^  in  Town  or  Cvunlri/,  and  at  the  varvnus 
Ilaiivny  Staiions ;   or  it   can,  ^  prefmed,   be  ^applied 
Urtclfnmt  the  Office,  on  the  fdlowins  terms: — 

1  manltu  <  nantlii  IS  awntlib 

Wnlud  ttinKJoni V    AL  ...      i».  6d.  ...  15«.  Oil. 

Wilkin  the  Portal  Union    0*.     4«1.  ...  &i.  8d,  ...  17«.  W. 

Olh«r  I'!»OM„.. 4*.  lOd.  .,.  9b.  8d.  ..  19b.  6d. 

(Poflt  Knc,  PftyAble  In  AdruiM.) 

CKepm,  Pod  Offiu  and  PmUd  Orders  'ur  Subirriptiims 
and  Adtertisemenis,  should  be  made  payahlt  to 
G  H.  W,  BHMia,  1S&-140,  Saiishvry  Cowt,  Flret 
Strtet,  Lmdon,  and  be  erotsed  "  Union  Hank." 


BOUND   VDLUKBS. 
Vol*.  I.,  It,,  mid  III.,  new  wntet,  o^"TIf■ELlc^HICAlEKOI- 
5RKB"  ure  wm  recu'y,   and  can  be  had  bound  in    bin*   doth, 
jJi  Uttntd,  priee  St.  Sd.     Si^ter^ttrt  can  haw  their  vwn  wpHs 
bound  for  St.  6d.,  or  coven  for  tnivlinycan  be  ubtainui,  price  X*. 


IMPORTANT  NOTICE. 

W«  Jit«]foccaeionaiiy  fellow  the  Inul  of  onr  Amaiean  Contem- 
fmmriet,  efpMuUly  kAw i  they  poitit  ifut  a  atrtictahte  irwj^  JVy 
are  not  hathcard  in  luktiiji  tluW  friend*  to  do  ait  the\/  ran  for  the 
iM^are  (^  the  paper.  We  cult  vnr  fritnde  to  remeniJier  m.  Ho 
paper  that  tee  btote  ewr  rafveet  8vinKr3>eri  vr  Ad<Krti*er».  Sor 
do  *Be;  in  faa,  we  invUt  (A^m,  beOeein^  that  tkejf  iritl  gtt  fiM 
tdnefor  their  iiMHMy. 

^eeienm  eopite  fff  the  paper  uriU  be  mtt  oh  reqaett. 


THE  OTHER  SIDE. 
Prof.  S.  Thompson  seldom  gived  expression  to  Ws 
tbouffhtK  without  creating  iiiterust  iu  the  minds  of 
many  who  read  or  hear.  Last  week  wo  referred  to 
a  letter  of  hin  which  appeared  originaUy  in  the 
Times,  and  which  contained  indication  of  something 
which  had  acted  upon  the  Profeswor  hke  the  pro- 
verbial red  rag  upon  a  bull.  Prof.  ThompBou 
thought  au  expression  made  in  a  letter  to  him  was 
iu  the  nature  of  a  hribe,  but  after  a  good  deal  of 
consideration  we  are  of  opinion  that  nothitig  of  the 
kind  was  intended,  and  that  the  expression  waa 
perfectly  natural.  It  is  useless  to  attempt  todiscoea 
auch  a  question  ixora.  an  abstract  point  of  view, 
because  we  are  aU  a^eed  in  the  abstract  that 
bribery  and  corruption  arc  evils  to  be  fought  at  all 
hazards.  The  difficulty,  however,  is  in  the  con- 
crete to  determine  what  is  briberj'.  It  is  extremely 
doubtful  if  "  bribery"  can  be  traced  iu  Prof. 
Thompson's  transaction.  Briefly,  a  gentleman  writes 
that  the  position  of  eloctriool  engineer  maybe  bie, 
but  with  a  proviso  that  in  the  actual  work  engines, 
coustriicted  by  a  certaiu  firm,  must  be  used.  It 
seems  to  us  that  if  Prof.  Thompson  had  accepted  the 
position,  and  desiyaed  work  to  be  carried  out,  he 
would  have  specified  engines  to  perform  certain 
work,  and  his  duty  would  be  to  see  that  such  eugiuefl 
were  supplied.  His  letter  practically  states  that  he 
is  the  only  man  who  knows  about  engines ;  that  his 
dictum  is  infallible,  and  that  in  Colchester,  if  he 
says  so,  Fowler's  engines  are  to  be  used ;  in  Leeds 
Paxman's  eugiues  ;  Gainsborough  is  to  be  suppUed 
by  WiUans,  and  Thames  Ditton  by  Marshall; 
Itobey  is  to  supply  Ipswich,  and  Bansomes  send  to 
Lincoln ;  Ruston,  Proctor,  and  Co.  must  not 
supply  engines  to  work  at  home,  but  may  somewhere 
else.  What  ridiculous  nonsense  this  is.  If  the  good 
people  at  Ipswich  are  going  to  have  the  electric 
light,  what  more  ;iatural  than  they  shall  insist 
upon  Ransomes'  engines,  the  same  with  Leeds  and 
Fowler's,  with  Lincoln  and  Robey's,  with  Thames 
Ditton  and  Willans,  with  the  birthplace  of  Ru.ston 
and  Proctor's,  of  Marshall's,  and  so  on,  It  will  bo 
said  that  circumstances  alter  cases.  Just  ao,  but 
then  why  make  a  sweeping  condemnation  of  Bti 
expressed  desire,  if  in  certaiu  circumstances  such  a 
desire  is  natural,  and  what  is  more  then  natural, 
perfectly  just.  No  doubt  a  prophet  is  without  honour 
iu  hia  own  country,  but  we  are  sufficiently  cosmo- 
pohtaii  to  say  that  does  not  apply  to  engines.  The 
mere  fact  that  there  exists  iu  a  town  large  works 
with  a  universal  reputation  for  the  building  of 
engines  shows  that  a  fair  number  of  users  look  upon 
these  engines  as  superior,  for  some  reason  or  other, 
than  other  engines  brought  before  their  notice,  and 
hence  initial  cost,  aud  cost  of  maintenance  being 
somewhere  about  the  same,  there  seems  to  be  no 
valid  reason  why  engines  made  on  the  spot,  which 
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comply  with  the  requirements  of  the  case,  should 
not  be  obtained.  This,  perhaps,  shows  that  we  have 
missed  the  point  of  Prof.  8.  Thompsoirs  letter. 
Perhaps  so,  bub  what  tben  is  the  point?  Wbere 
does  bribery  come  in?  The  engineer's  employers 
certainly  h&vo  something  to  say  in  the  matter,  and 
they  say  a  certain  firni  i»  to  be  employed.  Wliat 
has  that  to  do  with  Prof.  Thompson?  Ho  says 
what  the  engines  are  to  do,  and  how  they  are  to  be 
built.  His  couditious  are  followed.  He  does  what 
be  is  ptiid  to  do,  but  it  seems  also  he  wants  to  do 
what  be  is  not  paid  to  do,  and  because  be  is 
not  permitted  in  this  direction,  he  dubs  the  action 
bribing.  His  letter  to  many  partakes  the  nature  of 
a  connndrum,  wherein  wc  ore  asked  to  find  some- 
thing whicL,  like  the  will-o'-the  wisp,  continually 
eludes  our  grasp.  We  axe  prepared  to  sketch  two 
or  three  methods  of  lighting,  to  mention  a  half- 
dozen  firms  of  eupine-buiiders,  and  to  defy  Prof. 
Thompson,  or  any  other  consulting  engineer,  to  say 
which  would  turn  out  the  most  satisfactory  engines, 
It  does  nob  much  mattor  whether  you  want  fast 
speed  direct -driving  engines,  or  slow  speed,  fixed,  or 
semi-portable ;  you  have  severaJ  choices,  each, 
according  to  its  behevers,  better  that  the  others, 
but  which  in  the  eyes  of  the  cool-headed,  yet  com- 
petent, lookers-on  are  lUl  much  of  a  muchness. 
Prof.  Thompson  has  not  hit  a  blot  which  tbrcutitnH 
our  industry.  Engine-makers  can  and  do  make 
engines  almott  as  perfect  as  we  ask  for,  and  under 
conditions  we  have  stated  it  is  perfectly  natural  to 
restrict  the  consulting  engineer  to  the  borne  makers. 
Let  any  reader  who  understands  tbe  subject  at  all, 
and  by  this  we  mean  understand  from  practical 
experience,  examine  the  causes  of  failure  he  has 
come  across.  He  will  probably  &nA  that  at  least 
60  per  cent,  arise  horn  bad  winng,  and  a  closer 
examination  will  tell  him  that  wiring  is  carried  out 
under  the  worst  possible  couditious  for  success. 
In  the  first  place  it  is  generally  looked  upon  an  a 
minor  detail,  work  which  anybody  can  carry  out, 
and  which  is  sure  to  he  nil  right  with  ii  little 
Buperviaion.  The  cost  of  wiring  per  lamp  tJuctu- 
atee  between  Us.  Gd.  and  42fi.  for  the  same  class 
of  work.  That  is,  some  lirms  will  tender  to  do 
a  job  at  88.  Gd.  per  lamp,  while  othera,  for  the  same 
work,  will  want  to  charge  428.  Something  is  wrong 
in  such  cases,  wbich  are  mifortunately  by  uo  means 
infrequent.  One  is  probably  trying  to  work  as  much 
too  low  08  the  other  is  too  high,  but  thera  is  the 
specification,  and  the  work  is  of  courao  done  at 
Bt.  6d.—- the  result  failure  after  failure,  and  soon 
the  place  has  to  be  rewired  al  a  respectable  cost. 
If  we  are  correct,  and  more  faults  arise  through  bad 
wiring  than  from  any  other  cause,  sorely  it  is  high 
time  closer  ottontiou  was  given  to  this  "  minor 
detail."  The  engineer,  however,  is  often  too  much 
impressed  with  the  value  of  the  engines  and  dynamos 


to  trouble  himself  much  about  wiring,  switches,  and 
cut-outs.  Some  of  these  accessories  are  a  sight  for 
gods  and  men,  after  seeing  which  the  wonder  is  that 
failure  is  not  writ  larger  and  oftener.  The 
experience  of  those  who  have  had  consignments 
abroad  would  be  valuable,  and  might  open  the  eyes 
of  some  people  to  the  why  and  wherefore  of  orders 
not  being  repeated  but  going  elsewhere.  We 
occasionally  laugh  at  thoso  ignoramuses  who  parade 
flt»  loudly  the  stereotype  phrases  about  the  un- 
certainty of  tbe  light,  but  it  is  always  necessary  to 
imfegiiiird  cnenelf  with,  it  is  certain  whtn  the  in^talUt' 
tion  is  properly  carried  out.  That  cheap-jacks  will 
exist  just  as  long  as  folks  are  found  to  be  gulhble  is 
certain,  and  little  can  be  done  to  avoid  the  evils 
Ihey  bring  in  their  train  except  to  constantly  point 
out  that  failure  rusults  from  their  employment,  and. 
in  the  long  run,  the  cost  of  the  installation  is  greater 
than  it  would  have  been  if  done  property  at  the 
first. 


NEW  YORK  NOTES. 

(FROM   OUR   SFKCIAL  COR  RESPONDENT.) 

A'etc  I'ort  in  Otf  Dark. 

Tkt  Illmainaling  Ovmpanitj  and  (Ik  Hoard  c/  Siedrwtt  Cttttnt  im 

Court. 

Mr.  Kditan  on  hiulaiion. 

A  Piopotat  £o  AhoHih  Hiyk.  Ttnuinn  VurreaU. 

Tbt  ISoard  a/ lltall'i  h^poa  £«  Art  upon  it, 

"  erpTt  TtiU  -'  b^the  Boofri. 

th'.  Elt^iritut  Qnniaiartenen  andtht  Aiiway  ^itttHvn. 

The  /hgiwrt  on  fcle  D^alko/ Feekt. 

Amniyatn/Ui'in  of  M4tttif  OmnpanUa. 

Mr,  Lotlneooifa  NaUt  en  HUetrieai  AJfairt  Ainnitl. 

TA»  SUelHf  cub. 

Nkw  Yokk,  OcMrr  18,  tSS9. 

As  I  prodiclecl  tiiat  we^k,  the  deatb  of  FiieUs,  the  Wostorn 
Union  litieman,  has  aroused  public  opinion  to  a  r«markat>l« 
degree,  if  w«  niuy  judge  Ironi  tbi*  Hooda  of  setisatioDal 
matter  poured  forth  itpori  thv  l(ru:ikfMt.-Ublfls  of  the  rendera 
of  the  daily  press.  Tho  immodiato  reault  of  the  Utost 
accident,  arnl  ihe  publicity  which  suvroiinded  it,  has  been 
to  lenvo  the  gi«ater  [tart  of  New  Vork  in  almost  total  dark- 
ness, ng  the  two  iHrgost  llliiminatine  i:omjKiniiu),  iho  Bi-ii»h 
and  the  United  States,  shut  dowa  their  plants  on  Monduy 
landing  furi.her  developntniitA.  \Vh<iL  tno  ultimate  resiiltA 
will  bo  it  is  difficult  to  predict  in  the  ureMont  coni|]Itcated 
state  of  affairs.  The  BoanI  of  KIcctrical  Control  have  held 
various  meetings  which  were  notable  for  more  than  the 
u^unl  amount  of  fniitle-sR  and  ainiltus  talk  and  bickering 
between  tho  Mayor  und  hi«  nK»oriatfl«,  but  no  jurticular 
Iilan  of  aittion  was  decidcxl  upon.  The  iirinci|»l  reason  for 
thiit,  :t[iart  from  ttie  fact  tbu  the  Board — as  at  present 
cnnstttntod— ifl  "  n  hoiue  divideil  against  itaolf,"  in  tiuit  the 
principal  cumpanios  arc  proridod  with  injunttiona  to  prevent 
the  Itoanl  from  forcibly  removing  the  overhead  wires  until 
Hubwny  accommodation  ia  provided.  The  injiiiictionsara  being 
fought  b}'  the  city  agninat  the  companies  in  the  Supreme 
Court,  and  the  argiimonl  will  probably  not  be  cooctuded 
and  a  decliion  reached  for  some  daya  to  come.  Meanwhile 
the  coni[ianie>,  indafiaoce  of  the  Board's  resolution  that  no 
more  overhead  wirca  are  to  be  erected,  have  had  a  large 
forcu  of  men  at  work  in  ill  purta  of  tkr  citj'  taking  down 
old  wires  and  putting  up  new  ones,  so  that  tho  ligbtjng 
Buy  be  re«umed  if  the  imunctions  ore  upheld,  Mr. 
Wheeler,  tho  cxi)ert  to  the  Bonnl,  has  also  been  at  work 
with  h\$  men,  cutting  down  wirei  which  showed  any  togas 
of  defective  insulation. 

To  add  to  the  general  confuaion,  Mr.  Edison,  in  an  intei^ 
view  printed  In  one  of  the  daily  pa|ier8,  states  that  it  is 
impossible  to  insuluce  a  wire  carrying  a  high-tension  cur- 
reut  Ho  eays  :  "There  is  no  inaulation  whivh  will  make 
an  slectric  wire  safe,     \\nien  under  ground,  the  hi^-tensioii 
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win*  will  burn  out  the  tiilMs,  the  dnii((orotu  current  will 
crttp  into  your  houses,  and  will  cotav  up  the  manholM. 
Therv  is  une  n'ay,  and  only  one,  in  my  opinion  :  that  a,  to 
rcgulat4!  the  tension  un<ler  similar  jxiiice  regulations  to 
IhoM  Kvvcrnint;  the  |)r«a3ur«  un  stcum  boil«r9  .... 
i\a  for  insulation,  thvn  n  no  insulation  in  the  trorld  which 
irill  remove  the  iluofjer."  Mr.  Ediaon  confirmed  thexe 
rctnarka  in  another  long  ii)t«n-i«<iv.  He  cited  the  Atlantic 
cables  iu  "the  highest  cue  of  insulation  knowu,"ani]  luid  that 
th«rul(iu(caUeelMtficians  iatu  uaetfa«  lowMtt  iireHKiti-e^tos- 
aible,  never  excAwling  40  volta,inonler  to  avoid  injuring  the 
insulation.  Aeoinpftriaon  Wlwven  :i -lutiniiii-inn  caUc  two 
thousand  miles  long  and  vtociric  Vn-hi  cundiictors  ix  .1  some- 
what reiuarkable  argument  to  make  use  of,  as  tlic  njiidilions 
ar«  »o  veiy  widely  uiSei-eut,  In  thii  second  interview  lie 
advocated  legal  measures  to  enforce  the  resthctioTi  of  the 
teiistoii  ofeloctrtc  lij^hting  or  power  curi'enta  to  TOO  vo1t« 
for  continnouB  current  a.nd  *Jl)0  for  alternating  current, 
Sugh  a  r«xuIatioii  would  kave  the  field  pretty  clear  for  the 
Edison  CoiQfiany. 

By  way  of  inthing  confusion  worw  confoutidml,  tlie 
Board  of  Jloalth  has  come  fonraixi  in  the  matter,  and, 
in  view  of  the  enforced  inaction  of  the  IVianl  of  Flectricil 
ContTfjl,  owing  to  the  injiinctionit  vriih  which  the  coni|miiic<i 
have  iirovid«i]  ibemtolveB,  hat  thrown  itaelf  headlong  into 
the  Mflte.  Tbv  Bixird  progioKa  to  condemn  the  bigh-Umsion 
wilM  u  a  nuisance,  and  altin  indine  in  ndont  Mr. 
Edtion't  autfgestion  as  to  framing  refiiilittionfl  limiting  tho 
pmasure  to  CcusctJ  with  the  alternating  current  to  250Tolts, 
and  with  thv  cuntiiiuoiis  to  70U  lo  kOO  volts.  We  are 
aaauiwl,  in  the  daily  jtafieni,  that  memhenc  of  the  Konrd 
vj8it«d  one  of  th«  electric  li>!fating  stations  and  made  a 
fteriea  of  "  expert  Icata  of  voltage  and  leakage."  The  testA 
tliowed  too  great  a  rollage  aiid  a  leakage  of  tJiOO  ruif! 
in  an  alternating  current !  We  ar«  not  told  whether  the 
expert*  caught  the  lediVing  volts  in  u  pil  and  mcumirud 
them  on  the  spot,  or  whether  they  look  tliem  home  to  count 
them  at  their  leisure.  Tho  average  reader  would  no  doubt 
have  thought  that  extreme  carefuTneas  had  been  ahown  if 
the  latter  course  had  been  tidopted.  It  was  not  stated 
whether  any  amparos  escaped  throuLrh  the  aama  leaks, 
probably  the  hole$  wore  not  large  enough. 

One  of  the  remarkable  featureB  of  the  hist  few  meetingM 
of  the  Board  of  t^lectrical  Control  which  has  gone  a  long 
way  towards  ivuioving  any  remnants  of  respect  for  that 
■•aculiarly  outuiLituteit  body  which  may  have  been  retained 
iiy  the  t<K>  indulgent  public,  is  the  acandaSoUii  attitude  of 
the  throe  coiuuiis^iuuers  with  regard  lo  the  subway  <|uci 
lion.  As  I  wrote  last  week,  a  repreaenutive  of  anuther 
comfiany  offered  to  build  ^ubwaya,  and  the  electric  light 
coupantM  4re  anxtuua  to  Imild  their  own  aubways,  and 
even  offer  to  rent  them  to  other  companies  at  ratos  Sii  \tcr 
cent,  lower  than  those  ebarged  by  the  moiio[M>liBtcom[uii)y. 
The  Mayor,  on  oonoultiDg  with  the  C'oriKtration  coiin«el, 
fonntl  that  the  Bonnl  has  the  power  to  make  contracta  for 
building  uibuays  with  more  companies  than  one.  It  is 
estimated  thiit  from  SO  to  100  miles  of  aubwaya  will  1»e 
require)),  and  the  Subway  Company  hu  only  built  from 
12  to  14  jiiint  in  three  years.  The  Mayor  utTeroi]  a 
resolution  ainiinj;  at  the  abolition  of  the  .Subway  C/>m 
pany'*  n)on<>|>oly  and  tlie  dividing  up  of  tho  work  Ixitween 
the  diflerout  com|xuiies.  The  resolution  was  itcfeiit«il.  how- 
ever, after  a  long  discUMion,  tho  throe  commieeioiiers  voting 
agun«t  it.  It  is  within  the  bounds  of  poesibilitv  that  the 
keen  interest  which  they  display  in  upholding  the 
mouojKtly  is  not  altogalher  nncotinecteri  with  u  more 
■ubctantuil  kind  of  interest  bearing  a  direct  relation  to  the 
continued  proauerJty  of  the  comiMuiy  and  ita  freedom  from 
com|>etition.  Ity  tno  way.  ilunng  the  discussion  on  this 
snbJMt  one  ol  tlie  commtiuionent  nimmed  up  the  work  of 
tho  UoanI  in  a  senbcncc  with  which  many  will  agree, 
altbongh  probably  the  commifuiioner  did  not  really  meaii 
what  fae  said,  which  was  this :  "  We  have  been  fooling 
alon^  hero  for  three  or  four  yean,  and  have  done 
nothuig." 

The  inquest  on  the  death  of  Keeks  was  commenced  this 
noming,  and  will  probably  continue  for  several  days.  The 
witaewpu  oaaminoci  IcstiHcil  that  alt  the  wires  on  the  nt^e 
where  Koeks  waa  killed  were  telegraph  and  telepboiM  wina, 
and  that  an   szaBUnation  oi  the  wires  after  the  ae«tdent 


failed  to  reveal  any  contact  with  those  belungiii^j  to  elaethc 
light  circuita,  it  being  believed  that  the  contact,  whkk 
must  have  existed,  wua  removed  by  employ^  of  tlie  elediie 
light  vompiinte»  before  the  linemen  detailed  to  make  the 
inspection  reached  the  spot.  Xext  week,  expert  testimony 
will  be  taken  by  the  coroner  ha  to  insulation  and  other 
theoretical  i|iie8tions,  and,  among  oUiers,  Mr.  Cbarlai 
Cnttriss,  electrician  to  the  Coinmereial  Cable  Comfany, 
will  give  evidence. 

The  latest  newt  in  tbt*  way  of  combines  among  eleclrial 
conipuniee  is  that  the  Thomson  Houston  Company  baa  por- 
cbased  the  entire  business  of  the  Rruiih  Klectric  Compaq, 
of  Clevekml.  Tlie  price  is  said  to  be  3,r>00,000r)olft.  Tb 
ThoniKOTi  HouNtori  Company  also  recently  uurehased  Uie 
B^ntley  Knight  electric  railway  system,  the  Bcntley-Koi^ 
Conip&uy  h.iving  failed.  Another  combination  aa»  labia 
place  iti  Ncn*  Vork,  tho  I'nitetl  States  Illuminating  C« 


tiany,  which  is  leased  by  the  WestiDgbouac  Componr, 
naving  absorbed  the  Bniflh  Illuminating  Comiany.  Toe 
name  of  tbia  new  combination  is  to  be  the  Safety  Klectrk 
Lighting  Company,  which,  in  view  of  the  recent  aecidel^ 
Boetna  aomonhat  of  a  mianomer. 

At  lo-it  Tne.sday'fl  meeting  of  the  American  Inifeitals  of 
Electrical  Kngineer«  Mr.  '\\  D.  tnekwood  read  a  most 
inwrostint,'  pspcr,  entitled  "  Electrical  Notes  of  a  Tran*- 
Bllanlic  Tri|».'  Mr.  Lockwood,  although  an  EngliehmaD 
by  birth,  hns  lived  in  Amerii^a  since  he  was  XCt  years  olagl^ 
and  bad  not  visited  his  native  country  for  24  year*  wmb 
he  started  on  bis  recent  holiday.  He  spent  must  of  hia 
time  in  England,  and  made  occasional  runs  over  to  Pnooi 
and  Itelgiiim,  but  his  jiajier  chieHy  dealt  with  electrical 
mstt«rH  in  England.  lie  expatiated  considerably  oa  the 
immensity  of  the  central  telegraph  olScc  at  London :  be  had 
a  respectful  opinion  of  the  o|teratJng  room  of  the  Western 
['■lion  in  Now  York,  but  that  of  the  I'ost  Otiiee  was  a 
decided  revelation  to  him.  Ho  considers  thiit  the  avacan* 
9i)eed  of  transuisBioii  in  England  is  nut  ijuite  etjoal  to 
toat  attaineil  here,  and  finds  the  cause  in  the  heavy  key? 
uaed  by  the  Fust  Utiice  DciurtmenU  Mr.  Lockwood  des- 
cribed the  uutdjur  construction  work  in  tireit  BriLiin  aw) 
eulogised  it3  ivorkmuntikc  and  substantial  nppeamic**.  He  _ 
enjoyed  Mr.  Pi-eece's  hoapitulity  (what  representational 
American  electrician  visiliii<;  EnKbiui  dne.1  not  f),  anflH 
admired  the  electric  liKhting  uf  bis  liouse,  and  ho  iiis|*ected 
Sir  I>,ivid  Salomon's  laboratory,  and  waxed  enthiisiastie 
over  the  description  of  the  appurtenances  with  which  it  is 
furninhed.  Tie  absence  of  central  station  electric  lighliog 
he  thoiigbt  remarkaiile,  and  he  could  not  fiml  very  much 
in  the  way  of  eWtiic  railways.  In  speaking  of  telepbony, 
Mr.  Lockurooil  wud  that  he  waa  sut^iriaed  to  find  that  tlwe 
ai<u  nlMiiit  7,000  «ib«cril>er(  in  London.  He  pruieed  vaiy 
highly  the  working  of  the  telegraphs  in  Engnnd  botbat 
regards  economy  and  efficiency,  as  well  as  the  eicieneiaa  el 
the  nei'vicc  to  the  most  unini)Kirtant  looatitiea — he  caid  be 
foitn«l  no  pltcc  too  small  for  a  telegraph  ofSce. 

Tho  [liscussiun  wax  lai-gvly  contributed  to  bjr  Mr.  (1.  L. 
A<)denbrooke,  wbo  was  in  New  York  for  a  few  i)aym  vhtk 
oil  his  wiiy  home  from  Australia.  Mr.  Addcnbroose  nve 
a  lengthy  doscnjitiun  uf  the  metlKnls  employed  irtureraead 
construction  in  England,  and  also  gave  a  detailed  descrip- 
tion o(  the  insulation  iisod  for  electric  light  mains  and  Uie 
sy)ftcm  of  inside  wiriuK.  Mr.  Addenbrooke's  remarks' 
somewhat  lengthy,  as  be  actually  s:Lid  iia  miich,  U  mt  I 
than,  the  reader  of  the  paper  before  the  meetii^  :  bat  bit 
remarks  were  followed  with  groat  interest  by  all  jtraseat,  and 
formed  a  valuable  elucidation  of  some  of  tlie  iioiota  tou^Md 
u|>on  by  Mr.  Lockwood,  m  well  u  giving  information  on 
otheni  not  mentioned  by  that  gentleman. 

Lost  night  tho  Electric  Club  held  ita  first  meeting  of  the 
season,  and  a  kreo  gathering  was  preaenL  tVot  Waldo 
delivered  a  bijduy-intereaiing  lectnre,  which  embodied 
many  valuable  anggMttons  temling  to  odd  to  the  po|ialariljr 
of  the  club  and  enlarge  its  scope  both  aa  a  social  and  % 
scientific  body.  The  establishment  of  a  libronr  WM  ■dvo> 
cated,  and  it  waa  alao  suggestod  that  the  club  slwnH,  ator 
the  fashion  of  the  Cobden  Club,  attract  the  stteaLion  ol  the 
young  blood  ^  offering  prises  for  com|>etitive  papcn  na 
Bubjocta  connoi^  with  electricity,  to  be  written  bv  etodcnta 
and  TOun^  men  engaged  in  practical  work.  Umoj  olhv 
sxoellent  idea«  were  put  forth,  and  the  nmliJng  'iriMJ 
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monsly  resolved  to  refer  all  of  I'rof.  WalJo's  suggestions  U) 
the  committee  to  he  re[M>rtG(l  on  at  the  next  meeting. 


I 


IMPROVEMENT  IN    PRIMARY  BATTERIES. 

Just  a;*  in  bbe  sloafflerigine  the  iliflurenci;  belwucri  the 
energy  in  »  pouiid  of  coiil  and  that  ohtaiaei]  on  tlic  bi'aki} 
ia  very  groit,  bo  in  primary  lutterieii  the  theoretic  energy 
in  a  )>oancl  of  /.inc  tuid  the  onoig}'  ohlaiiitid  fur  pructical  ute 
are  two  different  thiiiga.  Anyono,  then,  who  im|)roYC8  an 
engine  or  a  battery  so  that  wjato  inay  be  preventoiJ,  ia  a 
henofftctor  to  his  species.  Wo  have  no  intention  of  enterinj; 
iiitn  the  value  of  [iriniiiry  UiUerica  for  this  or  that  purpose, 
or  nhethei'  thoy  ttiLVU  any  vaIiiu  at  ilII,  or  to  discuw;  the 
Rieriu  of  one  bnttery  over  another.  Our  purpose  is  to 
jioint  out  that  Mr.  ITarris  hiu  iniprovbd  the  con 
atniction  of  the  nitnite  of  «oda  L:ttt«ry,  ;tnd  rendered 
it  jirohftble  thut  it  is  now  as  good  as  it  is  possible  to 
mntce  it.  llilberto,  the  troubles  with  this  battery  have 
hecnmutiy  and  Reriou.*;  ^omerem^iin  and  ainnoL  be  avoided, 
others  have  been  remedied.  Mr.  Harris  gets  nd  of  nil 
int«ruedi«t«  contact  screws  by  coiinactivig  his  elements  in 
oerion  at  the  bottom  Jnetoai)  of  ;it  the  top  of  the  cells. 
The  contacts  cannot  mRsihly  be  corrofled.  A  ciLrboii-'.ine 
couple  in  :i  solution  of  nttr.it«  nf  sodii  .in<l  Dulphiiric  itcid 
forms  the  clement.  The  porous  jw  and  the  carlK»n  rod 
an  rigidly  lixcil  in  position,  the  latter  going  through 
tlw  bottom  of  the  liattcry,  and  g'tod  contact  being 
obtuidoti  by  an  clcctrulytic  dcpositioii  of  coppei'. 
Mr.  HfuriB  seeme  to  have  worked  at  the  improve- 
ment of  Ihis  liaUery  with  n  view  to  prnvide  a  ]>ortablc 
lamp.  A  four-cell  Wtery,  weighing,  chargwl,  alj4>ut  .5ilh., 
will  aupply  lun-ent  to  a  2^c.p.  himp  for  12  hours,  andgrCJil 
ingenuity  liait  been  shown  in  adopting  lampK  with  thi^ 
fasttoy  for  tise  in  magazines,  in  minea,  b}'  liremen.  Of 
eoiirw  the  lamps  have  their  value,  independent  of  Uut  of 
the  battery.  In  order  to  render  the  latter  noiifuraing— and 
all  Icnow  now  objectionable  any  nitric  acid,  nilruns  acid,  or 
nitrous  oxide  compounds  are — bichromate  of  Bo<la  is  added 
to  the  Holutinii  in  such  proi>ortion  as  to  iioiitraliRe  the 
|iossibility  of  objectionable  ttimes. 


THE    MANUFACTURE    OP  THE   ALLOYS  OF  ALU- 
MINIUM IN  THE  ELECTRIC  FURNACE.* 

UV  .IUH.\   H.  J.  l)Ai;<iKK,  i'.I.C,  V.V.H. 

(C/mehtUti  fiimi  jui^-  SIT,} 

The  following  gives  the  density  of  these  alloys  comjiared 
vith  other  melalii  and  alloys  : 

MoUl.  Daiitity. 

Aliimiiiiam  lironw,  3  p.o..,,    H-w 

„       A\y.f.... 

„  „       Spt*.... 

,.    7-6p.e.... 

„  „      IOP.C... 


5!-62 

an 

B'OO 
7«» 
7-23 
838 

Cinnnn  ^ranm' QiSi 

C««t  730 

OMtrtol 7-71 


McUt. 


Dniiiity 


I 


ity. 

Iran 7*80 

Nwk«l „ 3fi7 
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ij.ilj 19-30 

lifaid « „ 1 1-40 

.-lilvtr  ..™.. ...,,        1060 

Uoiipcr 8'50 

Tin   „ 7.W 

Zinn  , 7'io 

The  ■tandan)  "  A  "  grade,  containing  10  iwr  cent,  nln- 
roinium,  behaves  ah  u  true  alloy^that  is,  will  not  liquate 
out  into  difTorunt  combinattuns.  It  resembles  [m.!c  gold  in 
colour ;  ita  tensile  Btrongth  in  castings  runs  from  T.i.OOOIK 
to  90,600tb  to  the  Hqiiarc  inch,  with  from  four  to  I  i  per 
cent.  vlouKuttou. 

The  foUowing  is  the  report  of  a  teat  of  10  per  cotit. 
bronw  piwlueed  by  the  Uowles  process,  made  l)y  Prof. 
Un  win,  and  atlude<l  to  in  hie  work  oti  the  "  Testing  of 
Muteriain  of  Con&tniclion,"  p^  346. 

Tlie  bar  was  0-499  in  diameter,  and  -was  placed  in  slacklea 
which  have  gphcrieal  bearing  eurfooes,  so  that  the  tension 
wad  extremely  uniform  on  the  section  ;  Breaking  weight 
719&  tons  -  36-7**  tons  per  square  inch  86,7431b.:  elonga- 
tion in  1  Oin.  3-326in.  "  32-26  per  cent.;  contraction  of  area 
O'OiJlin. ''39'87  per  c«nt.)  elastic  limit  347  tonti-17-74 
tona  par  eguare  inch. 


k. 


*  Piper  nsd  Inhg)  tits  Briti^  AioacMlion  it  Ncw«stlc-an-Tyne. 


The  elongation  in  difTeront  parts  of  the  bar  was  much 
more  uniform  than  with  iron  or  steel. 
One  inch  lengths  measured  after  fracture. 

No.  I    2        3         4        6         6        7         6        9       10      U       I3 
127    1-27    126    1-26    1«7    l'2t>    188    1-29  ISH    J-3&   l-*t    I'M 

The  high  elastic  limit  in  a  niiiterial  so  plastic  ia  note- 
worthy. Tu  lyststawr  to  c'im-frfji.<uiv,  this  metal  equals  the 
best  CMt  steel  ;  Its  frait-<!rer^!^  ftfugth,  or  rigi'lity,  i»  about 
40  times  greater  than  ordinary  brass  ;  its  limit  of  elasticity 
et|iialH  steel  of  the  same  tensile  strength  and  elongation. 
Forged,  teuipeted,  and  annciUed,  its  olongution  eqnals  the 
Ixist  grades  of  steel  of  the  same  sti-ength 

The  '*  special  "  grade  contains)  more  aluminium  than 
"A"  grade;  ih  higher  in  tensile,  transverse,  torsional 
Rtrc:ngth  and  clastic  limit.  Its  elongation  is  lees,  nn^ng 
fnim  nil  to  8  per  cent. 

The  following  was  a  test  made  at  Waahington  Xavy 
Vard,  of  metal  of  thix  grade  sup])lied  by  the  Cowles  Com- 
pany's works. 

Te*t  at  H'titMiistm  A'lwy  I'ant  of  Cvwl*»  Coittpany  '  •  Sp*rial  Ormtt" 
Alinntniani  Bnate. 
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No.  1* 
N.>.  3 

2-00 
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0-00 
2-39 

•Co.  8e'AllO-SU-0=100. 
Ordnance  Office,  Navy  Yard,  Washington,  February  Ifi, 

A.    II.   M'CoiuiicK,  Commander   U.y.N,   loapector  of 
Ord  nance. 

Trtr  riuulf  in  l^rrds,  Ktiiflitiiit.  Till  LmU  J-'irnjt  iJoiai<iiiij/.  Limilnt, 
Ttitui^  fKparlmritt,  " Speciai  t/iwlt "  AlumintHm  Jtrviae, 
A'vftmier  10.  188&. 
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For  the  Leeds  Forge  Comiuny, 

(Signed)    Sampson  Fox,  May,  an»  Co. 

The  B,  L',  I)  and  K  grades,  contjuiiing  7J,  5,  3j,  and  IJ 
|)er'  cent,  ainmininm  resfiectively,  decrease  in  tensile 
strength  from  abont  Gfi.OOO  per  s(|iiuro  inch  in  B,  to 
'Jl.'i.OOOIb.  in  E  gi-ailo.  The  trantvei-se  and  torsional  Htrangth, 
ola^^tic  limit,  and  resistance  to  com[>re8siaii  decreaaing  oi 
the  aluminium  in  loweretl,  elong-ation  increasing  in  tlieaame 
pro|inrtion.  The  E  gimte  meuil  will  Htrutch  nearly  two- 
tliiivls  of  itq  length  iHtfoi-u  rupture,  which  exceeds  that  of 
pure  copper  by  aljout  lUO  per  cent.  A  piece  of  Cgnule  wire 
can  be  twiNtc^l  through  several  hundretl  turns  liefore  break- 
ing. A  rolletl  bar  of  O  grade  (■'>  iwr  cent.)  tested  at  the 
rh.i'nix  Works  Itohort,  Germany,  gave  ; 

T'TMsilf  (trMif^h...    a2,880U<.  to  h^.  ia— 37  loM. 
Klorigntiun 60[>urcoiil. 

Average  strength  in  castings  : 

"A"  iptdal  ai  p.0.)  90-100.000  0-8-0  p.c. 

"A"  btwnse  (I0p.c.)  76-90,000  4— 14  p.c. 

"B"  ..       I7ip.c.)  55—65,000  20— 40  p.«. 

"C"  „    <6.M|>-o.)  3S— 45.000  30-40  p.c. 

"D"  „      C24p-e-)  30-36,000  40-60  p.*. 

"E"  .,       {lip.0.)  26-30,000  ...  40-66p.«, 

All  giudes  of  th-s  broiin:  under  II  [ler  cent,  can  bai 
rolled,  8wedgi»l,  or  drawn  cold,  and  is  the  only  bronw  that! 
is  not  "  hot  abort,"  atid  can  be  worked  at  a  bnght  red  be 
as  eneily  as  wi-oiight  iron.  L'ndcr  the  hammer  it  can 
drawn  out  to  the  linoness  of  a  needle. 

Tfae  rdltBg  ol  aliHte,  rods,  bare,  and  wire  is  done  at  bright 
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TKSTS  OF   ALUMINIUM,  IJBOKZB.  AND  BRAaS. 
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beut,  only  tbe  finishing  done  cold,  nulling  or  working 
tbie  nietiil  in  atiy  way  mnkea  it  »tron)4er  and  tougfa«r.  A 
"rolled"  rod,  "B"  gmdo,  tested  at  tbe  Otis  Iron  and 
8tecl  Works,  Clovcknd,  Ohio,  ehowed  tflnaila  strength 
83,00011).  to  tbe  itiuare  inch,  with  39deg.  elongation  before 
brnking.  In  the  cnsting  this  metal  had  but  60-66,000lb. 
tcitsilo  strength  with  20dcg.  elnttgation. 

The  fracture  of  the  sfKscial  mid  ■*  A  "  i^rades  exhibit  a 
cryeuUline  Aructure;    the   lower  gmde*    are    extremely 

Tbe  beautiful  colour,  and  imwor  of  roaJsting  corroHive 
influencea,  n»ke  ahiminium  bronxe  valuable  in  art  metul 
work. 

[n  the  church  of  St.  Oormain,  Faiia,  are  twelre  beau- 
tiful candlestick)!,  fifu  higb,  and  a  crucifix  4(t.  to  Mt.  in 
bctftht,  nuule  of  S  per  Dent,  aluminium  broniu! ;  these  have  be«n 
in  position  over  '^  yean,  and  thuir  colour  it  atill  perfect. 
In  rhiladclnhia  tho  statue  of  William  IVnn,  intended  to 
■iinniMint  the  dome  of  tbe  new  City  llall,  will  bo  cast  in 
aluminium  bronxet 

Aluminium  brasa  is  another  valuable  alloy  made  by  com- 
bininj;  aluminium  brunzo  with  sine  in  diflerent  projiortioni, 
[t  i«  a  close-grained,  hoinogetieoua,  and  tough  metal.  Tbe 
toi-|Mi(l(>  shell  before  you  'u  cast  from  this  metal  (the  No.  3 
grade). 

M.br«.,  ■'""iSy^'"  £!«««-«■«. 

N*.  1    93-27  tou  to-a].  inch    ......    10—14  y.e. 

K».  8    30-34  Uoi  6— llp.c. 

This  tilloy  (orget)  hot,  and  its  *j>ecial  casting  projMirtJcg, 
it«  rusiataiurG  to  corronion,  Jte  low  spoeilic  gravity,  render 
it  raltiable  a*  a  material  for  sbijV*  proiicllera.  »tern  and 
rudder  frames,  pump  plungers  and  rods,  valves,  wheels, 
and  pinions,  and  for  oydraulie  and  engineering  work 
gencndly. 

A  number  of  leMa  were  made  by  order  of  the  Navy 
JMpmaMV  of  the  United  Statu,  of  alumioiuiD  broDse  and 
^  Is  MBparetl  with  United  Stat«B  goa  hronse,  with 
favonrailc  rwulta. 

A  bbd«  eoald  be  idw)«  of  It  ai  leaet  one-third  thinner 
than  CMt  iron  or  in/  other  bronze  blade,  and  wookl  be 
correapondinffl}'  tighter, 

For  canridaa  sfaeUa  thaw  alloys  auinot  be  squalM,  their 
atnngth   would  onftble  a  ibioner  and  lighter  shall  to  be 


used,  with  tho  advantage  of  not  heiug  corroded  by  the  ooa- 
tained  explosive.  The  use  of  aluminium  broDce  aa  a 
material  for  cannon  was  the  subject  of  a  Mpor  retd  belore 
the  United  States  Naval  Institute  in  1887.  As  earlv  as 
1859  a  mountain  giin  of  this  metAl  was  cut  and  taM«a  br 
the  C-ommittee  of  Artillery  of  France,  with  very  favounbw 
recalls ;  the  hi^^b  price  of  aluminium  being  then  the  oiily 
thing  prohibitive  of  its  widespread  une  for  guns. 

The  following  are  lome  reaulca  of  mechanical  testa  of 
alumioium  hrouxe  and  braaa  -. 

Oimfiniaiatt  Tints  M<ale  ai  H'aUrtincn  Arm»mlt  V.S.A. 
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Deflection  with  .'i.OOOlb.  load  n-as  but  -Olin.,  and  p«r> 
nianent  set  -Olin.,  showing  remurkably  high  tnuuT«rM 
elastic  limit,  great  rigidity,  and  elastic  resiliooM. 
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Showing  that  this  bronce  retftiiiB  it«  strenglb  tliroiigh  a 
nngo  of  temperature.  Aluminium  hnut  No.  2  subject  to 
like  l«8t  broke  at  29,()00  and  35  per  cent,  elongation,  with 
ver^  great  contraction  of  area.  When  cold  the  samo  bar 
re«iat«(l  85,000!b,  without  ru|)tiire. 


Tetit  Mintt  at  Miltmt  W«rtc$. 
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A.  mllnl  No.  1  ;  It.  hx*m  ;  C,  rnlled  No.  2;  D,  braMi ;  E.  iollt.1 
"  C  "  .  P.  broDzir :  0.  -  UarmilM  1 "  H,  m«to)  nillad  hot  to  liiii.i  1, 
"  A  "  biouM ;  K,  No.  8  brau ;  U  roUol  b»t  Irom  3  •qure  ia.  pUUi 
to  liin.  Mid  oold  to  lis. 

Alumtnium  AUoy», — ShritJtagt  per  (ntA  in  IS  (icAm. 

AlnmiDiiitn  Bronte, 
sutd.  Onon  mid, 

^2':!^:.::.:::::.:::  IS:  :: 

A3Af° #°>     ■• 

C2   ito.     . 

Aluiuloiam  Brui. 

No.  I,  iin. — 

No.  2,  i^in... Aii3 N«.  4,  ^liii. 

FerroAliuuimum.  The  alloys  of  arluminiiim  and  iron 
hare  long  be«ii  known.  They  are  referred  to  by  Pirddoy 
who  found  0*013  per  cent,  to  0$9  per  rent,  aluminium  in 
"  Wooti  "  iteel.  RogerA,  in  an  article  in  the  "  Monileur 
lottustrie],"  Xo.  2,379,  IS!>9,  says  a  small  per  cent,  of  aln- 
minium  nukee  Bt«el  hard,  strong,  and  brittle,  a  Ur^er 
quantity  makes  it  vor^'  dooae,  without  impaiiing  its 
peculiar  [wlish  or  detracting  from  its  qiialitiGa. 

The  iriHiionee  of  nhiminiiim  in  snuill  (juantity  on  cast  ii-oii 
is  very  marked,  and  was  last  yMr  the  siibjoct  of  an  intdrest- 
iiiK  (wper  by  Mr.  W.  J.  Keep  in  conjuactlon  with  Prof. 
Maltery  and  L.  T>.  Vorce,  of  the  Case  School  of  Applied 
Science,  Cleveland,  Ohio,  I'.S.A.,  road  before  the  Anicricin 
Association  for  the  Adrjinccmcnt  of  Science,  August,  1888. 

Two  ba»e«  were  used — one  a  white  iron,  with  i-oraposi- 
lion  Si.  0-186,  P.  0'2fi3,  S.  00:i07,  Mn.  0-092;  the  other 
grey  Swedish  iron,  marked  F.L.M.  with  Si.l-219,  T.  0081, 
Si.  0'04,  Mil.  01 87,  The  forro^aluminium  used  waa  made 
by  the  Cowlos  process,  and  conUiined  Si.  3'ti6,  Al.  11 '  12  per 
cent.  Each  bnse  was  experimented  upon  aeparxtoly,  and 
at  the  sa.me  time  a  scriot  uf  blank  trials  wore  mauc,  the 
motals  in  the  two  series  being  subjected  to  exactly  the 
aamo  conditions. 

The  following  rwuUa  woro  utibLinod  : 

1st.  Solidity  of  castings  .^iid  nrevcntion  of  blowholes. — 
TTl8  slnmlniiim  caatin;,ni  were  of  a  slighlly  finer  grain  and 
of  iacroucd  solidity,  with  01  per  cent,  aluminium  priMeat. 
The  resistance  to  acad  weight  was  iiicraas«d  about  ii  [wr 
cent.,  and  to  imjmct  6  per  cent 

and.  Doos  the  ultiniiniuni  ronuin  in  the  iron  after  re- 
melting  I — The  wbitti  base  after  the  iiddition  of  O'JD  ftet 
cenL  oTabuninium  was  remelted  six  times,  fi^osh  quantities 
of  the  white  base  l)eiiig  added  oacb  time.  That  tho  alu- 
minium remains  in  and  iDi|rrove«  the  iron  is  shown  by  the 
Htiperior  and  stronger  c;u!tiiigs  ubtJiiiied  in  this  scries  even 
after  the  ])ercontago  of  aluminium  had  Ixiconio  very  low 
than  in  thoae  ca«ce  where  no  aluminium  WM  added. 

3.  'Vhe  efToct  of  aliunininm  on  the  grain. — Aliiminilun 
MOniii  t3  enahle  iron  to  hold  in  solution  all  its  carbon  until 
jlbtt  upon  tho  {X>iiit  of  solidification,  when  it  is  precipitAt«d 
in  a  Giicly  graphitic  form.  The  advantage  of  this  ia  the 
uniformity  of  the  mats  and  the  absence  of  jiockets  of 
graphite,  which  are  gononLlly  produced  when  ordinary 
erey  iron  has  been  cooled  slowly,   Ueuce  the  homogeneity 


and  groatnr  strength  of  tho  ahiminiiim  castings.  Tho 
rapidity  of  cooling  matcet  liittle  or  no  difTcroncc,  as  tho 
releaie  of  the  ciiTbon  seen*  to  bo  instantaneous,  and  only 
at  the  moment  of  crystallisation.  A  very  little  aluminium 
in  sufliciont  to  precipitate  graphite  from  white  iron  ;  025 
per  cent,  rendering  it  perceptibly  darker  in  colour;  0-5 
per  cent,  more  so ;  whilst  0-75  per  cent,  renders  it  quita 
grey  with  no  signs  of  white.  With  increasing  ajnounto  up 
to  4  per  cent.,  the  maximum  in  all  these  experiments,  the 
eft'eet  is  the  tame,  the  castings  bceoming  softer  and  greyer 
as  the  amount  of  aluminium  increases.  The  pressnc6  of 
much  silicon  does  not  alter  the  matl«r.  The  grain  being 
the  same  also  in  thin,  and  rapidly  cooled,  as  in  thick 
castings. 

4.  Aluminium  castings  are  not  afTected  by  chilling. 
Graphite  is  liberated,  whother  the  casting  is  cooled  rapidly 
or  stowty,  with  the  result  that  the  grain  is  uniform,  and 
there  ia  no  chill. 

A.  When  ButTicient  aluminium  is  present  to  liberate  the 
graphite,  a  coatin"  is  foi-mod  on  tho  casting  which  reeieta 
the  sand  and  the  noat,  and  prorenta  the  iron  burning  the 
wind  iiit.o  itself. 

6.  Tho  fineness  of  the  grain  oiuscs  them  to  be  more 
easily  cut  than  cast  iron  of  coarser  grain. 

7.  The  presence  of  aluminium  increases  the  strength 
to  sustain  a  constant  load,  but  the  strength  does  not  in- 
crease uniformly  with  tho  porcontago  of  aloniinium. 

8.  The  increase  in  alrongth  is  much  greater  and  more 
marked  than  in  the  preceding.  Above  a  certain  percentage 
the  Htrcngth  diminishes,  duo  to  larger  amount  of  graphite 
liberated. 

9.  Elasticity  is  improrod. 

10.  The  lineness  and  compisotness  of  iron  containing 
klumiiiium  giret  Ion  permanent  set  than  iron  equally  as 
soft  whun  thiit  softness  is  produc«d  by  silicon. 

11.  The  shrinkage  is  slighlly  increased  with  a  small 
quantity  of  aluminium,  due  probably  to  the  elimination  of 
blowholes ;  but  with  0-75  per  cent.,  and  more.  It  is  much 
decreased,  especially  in  ca»i>  of  wrought  iruu. 

I'i.  In  case  of  the  while  iron  Ihiidity  is  much  increased  ; 
with  grey  base  containing  much  silicon  it  is  not  so  clear, 
though  it  is  believed  the  fluidity  is  ina-eued. 

The  fact  that  aluminium  lowers  tho  molting  point  of 
iron  is  utilised  in  the  milis  cattings,  the  invention  of  Mr. 
I'et«r  Ostbcrg,  of  Stockholm.  In  making  mttis  castings,  a 
very  small  qiu^ntity  of  aUimininm,  about  -0^0  per  cent.  Al., 
in  form  of  7  or  S  ixsr  cenL  ferrn  aluminium  is  added  to  the 
charge  (about  60ib.)  of  wrought  iron  in  the  crucihle  the 
moment  this  has  been  melted.  The  fusing:  |H>iiit  is  at  ouco 
lowered  about  SOOdcg.,  and  the  charge  becomes  very  fluid, 
and  can  be  cast  in  tho  Unsivt  moulds.  The  great  dinerenco 
hotwoon  its  temperature  and  its  fusing  iwint  gives  all  tho 
(imo  necessary  lor  its  manipuUtion  without  aanger  of  its 
solidifying. 

Tho  tensile  strength  of  mitis  castings  may  be  as  high  as 
27  tons  im-  sijuarc  inch,  with  an  elongation  of  20  per  ceuL 

Auother  alloy  made  in  the  electric  furn^ice  ia  silicon 
broiue,  which,  owing  to  its  grciit  strength  and  tenacity,  its 
resistance  to  oorroBion,  combined  with  high  electrical  con- 
ductivity, is  perhaps  the  l>osl  nieul  extimt  for  electric  light, 
lelephont*,  and  tolugraph  wires. 

A  number  of  s)>ecimeite  lent  by  the  (,'owlos  Syndicate 
Company  were  exhibited. 


THE    NEW   STORAGE    CAR   OF  THE    UNION 
ELECTRIC  CAR  COMPANY. 


The  new  i-ailroad  just  built  between  Beverly  and  Duji- 
vers,  Mass.,  was  oponed  for  traffic  recently,  the  system 
uiuployetl  being  that  of  the  Union  Electric  Car  Company, 
of  Boatoifa. 

The  road  is  three  miles  in  length,  and  is  an  almost  con- 
tinuous line  of  quite  heavy  grades  and  ciu-ves,  there  being 
not  more  than  600ft«  of  level  track  in  the  whole  route,  ana 
some  of  the  grade*  are  from  six  to  eight  iter  cent.,  so  that 
it  is  a  piece  of  road  to  thorouuhly  tast  tho  efhciency  of  the 
storage  buttery,  which  is  the  sourc«  of  jiower  used  to 
surmount  heavy  grudos  and   make  time,  and  show  that 
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this  method  of  projHilBion  is  to  ba  retied  ii|)oa,  both  m  tu 
time  and  economy  of  running. 

Tho  tjitck  it  built  of  Tnui,  iO  fouiid*  to  tbo  vard,  luid 
on  uiid  Bpikt-d  lo  tics  two  feet  on  cenlrM,  ivell  Umped 
and  balkited.  The  cftr-bouse  in  utuat«d  itt  Beverly, 
noar  the  end  of  the  tna«k,  and  ia  00ft.  long  by  lOlL 
wide. 

There  are  two  tracks  runiiing  through  the  car-house,  liiid 
on  i^tringcn)  resting  on  |)Ost8,  and  leavintj  a  Biiliway  ur  |»tt 
which  {Mmiitd  convenient  accese  beneath  the  car.  On  ea-ih 
side  of  the  tfAcks  luc  charginj;  t^iblos.  on  which  rest  the 
batterieB  when  beiii(j  chu^od,  with  electrical  bonnactioii 
botweoii  the  dynamo*  arnd  the  tablet.  The  tablee  aro  the 
mine  height  as  the  floor  of  the  car,  ao  that  the  traye  con- 
taining tbfl  hcateries  areeasilydrawn  from  the  cars  to  their 
K'  CO*  on  tbe  taUee,  and  [Kiahod  iiit4>  the  cars  from  them, 
oso  table  tireuite  are  controlled  at  the  8witchbnnnl. 
There  is  an  anneic,  30ft.  by  ^2t^il.,  in  which  w  located  the 
power  used  for  charging  tbo  battorion,  conxietiii);  of  » 
35-b.p^  upriijbt  boiler,  a  3^'h.p.  Wo«tiD|;bouso  compound 
engine,  and  a  ^-h-p.  Woaton  dynamo,  with  switchhoanl, 
auuneUirs,  etc  This  |ilant  ik  sufficient  to  charge  the 
biUteriee  (or  six  care,  each  car  having  two  sct«,  ono  being 
chaifted  while  the  other  ts  in  um.  With  each  tmt  the 
ear  is  rtin  10  niileR,  thu»  making  the  daily  service  l^U  inilea 
per  car. 

The  etjuiimicnt  at  iH'csent  consiste  of  two  box  cars  of 
great  beauty  and  tiniidi.     The  trucks  of  the  cars  were  built 


doaa  not  need  to  nae  the  mediauical  (hand)  brake,  b«it  an 
brake  the  car  with  the  niovementa  of  tbe  iwitch 
The  charging  back  into  the  batlerie9,or  line  if  it  Uant 
head  one,  in  going  down  a  grnde  offKts  oonatdcmblB  , 
and  is  shown  by  the  ammeter  lued  on  the  c«r  to  fce  __ 
nearly  oe  great  in  norne  canes  as  that  ta]»n  in  gMn^  ap  tw 
grade. 

The  coat  of  eauipment  of  this  ratlroed  with  Ii*tt«ry  can 
ia  cluimod  to  bo  iom  than  if  ovorhaad  wire  coi»ductoc»  had 
been  uacd,  whilo  the  nuining  expenaea  will,  it  i«  estiaat^d. 
not  escood  one-half  what  they  would  be  with  the  overfceni 
system.  Wo  aro  informed  that  the  niaiiagement  intendi  to 
puWifih  weekly  aUtenients  of  all  oicpwiaea,  and  th«e 
interested  will  be  given  every  opjioruinity  to  examine  the 
ecgnipment. — Elfcfrintl  IVfrlil. 


THE  CADIZ  LIGHTING. 


IWo  havo  received  from    Messrs.  WiUon  and  Webb 
full  text  of  the  conditions  of  tender  for  the  Cadis  lifllr'' 
Ad  English  translation  is  given  below.     The  addre 
Meeara.  Wilson  and  Webb  is  Antonio  lApex  2,  Carfia, 
the  firm   will  be  glad   to   reproeent  any   I^Dglisfa    be 
wishing  to  tender,  or  to  procure  any  information  that  may 
lie  rcinired-^Ku.  E.  E.\ 

1.  The  Town  Council  oak  for  tenders   for  tlio   paUk 
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by  tbe  Tnp  Roller  Itearing  Company,  and  have  their 
roller-bearing  lioxca.  A»  will  lie  seen  in  the  figiire,  there 
is  a   motor   on   each  axle,    the    armature  beinj^   (geared 


through  the  sjiecial  gearing,  inUinted  by  the  Union  Kleclrii- 
Car  Coraiiany,  to  cacQ  axle.  The  dust-proof  cloeod  gcai'  r^oflc 
ii  shown  dtisod  on  one  axle  and  the  case  broken  away  on 
tbe  other  to  show  the  inside  ge-int.  These  cases  are  partly 
lilloil  with  oil,  eo  that  the  ge»r  nins  in  a  bath  of  uil  and 
are  idmost  free  from  friction.  A  deAcription  of  these 
ceui  aa  uted  on  the  tniwfer  tAble  in  use  by  the  Fitchbiirg 
Ttailnutd  »l  their  car  Nho|M  has  already  ap|>eare>l  in  oiii- 
oolamna,  Ihv  siinM  ayslem  being  uaad  in  lN>th.  Thu  138 
hatlerieit  arc  each  placed  in  the  Ilueatifi  |»l«nt  batten.- 
boxes  furriiabod  by  the  Newton  Kiibttcr  ('om(uny,  and  are 
Eoade  of  an  _ontiro(y  now  material,  taking  the  place  of  the 
hard  rubber' ones  lomMHy  useil.  They  arc  pUccd  in  12 
traya,  six  on  each  aide,  and  arc  plac«al  umler  tbe  seataof 
Ibo  car*.  They  are  i>ut  iu  through  tbe  long  doon  let  down 
on  tbe  outside  of  each  car.  llio  car«  are  lighted  by  four 
16-cp.lani|K  ill  the  roof;  olvctrical  b«IU  for  imaensen 
and  i'(>n<l (icL/^in  .na  plac-oil  over  the  aeata  aitd  at  each  end. 

Olio  of  the  im|Hirtaiit  loatureii  of  thu  Union  Car  Coia- 
juny'fl  syatom  is  the  "  churgiog  huck  "  device  with  a  seriea 
wound  motor,  thtta  utiliaing  the  power  otherwise  lost  iu 
alowing,  stopping  or  holding  the  car  iii  going  on  down 
grades,  whilo  at  the  aamo  tine  securing  perfect  awl  rom> 
plete  cuntnil  of  the  car  tbi*utigh  tho  Bwitch,  which  i«  (dacod 

on  the  daabboMil  on  mch  tai  of  tbe  <»r.     Tfae  dtirer 


lighting  of  the  city  an<l  suUirbs  by  electricity  for  a  porigd 
012^^  yearv,  dating  from  '26  Novomber,  1690. 

2.  The  setvico  to  be  genonil,  ami   must  tncltide 
this  hiu<i  the  entire  lighting  of  tJie  etreets,  mumdpal 
in^s  and  ii)l   oIKcos,  etc.,  belonging  to  the  Town  C't 
which  tlicy  shutild  rcipnrti  li'^httng. 

3.  N'utwith^tunding    what    ia   Slated    in    the    | 
article,  should  no  tender  l>e  received  for  the  total 
but  only  for  |iai-t  ihervof.  the  Town  C-oucwil  reaerrB 
righl  tu  come  l^j  a  dociKion  withuut  calling  fur  frv&h  tmoAm 
as  to  what  it  cohsideni  best.     The  tender  ofToriDg    to  li)sht 
the  largest  number  of  Atrveti  at  tbe  aanie  price  |cr  anil  of 
light  sjwciticd  later  will  have  prefetvnce. 

I.  'fhe  Town  Ovimcil  inform  ontr'Ktore  that  eooeeaiMe 
hare  alrutdy  been  gmiited  to  Mr.  K.  Vie.sca,  aiid  to  ooe  of 
the  gas  cnni|unies  of  Cadiz,  for  the  laying  under  Kmonil, 
both  ill  the  city  and  anlmrhe,  of  cablet  for  the  mplJT  o( 
oloclricity  for  lighting  or  tMueniasitin  nf  jKtwer.  Tms* 
ooneeasions  are  for  2-t  jears  t-i  date  from  Mity  1  laaL  Mr 
V'ieaca  has  alraaily  BUrt«d  wuikin^  hiivin^:  lighted  a  bsuU 
iboalre,  but  the  ffn  G(>m|uny  have  done  i>4ithin>;  un  to 
^rcecnU  The  gaa  comiuny  must comnionce  working  bsjon 
S'ovumbor,  1S8d.  or  Insoa  tni?  aboie  concoaajnn  sbMild  the 
Town  Cf>uncil  docline  to  jirolong  the  t«rin. 

5.  The  Town  Council  itworvo  tho  right  "f  6xiB£  the 
number  and  |iowor  of  the  LiniiM  in  tbo  dinerent  {urtaof  iha 
citv  aTid  sdtnirlM,  ax  atau  in  tho  munici|ul  an<l  n  hi>r  nflcai 
belonging  to  thea,  but  »ui«  «9  a  maximum  Um  witUnlHl 
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of  1,200  ii«on<ic9e«Titli»iop«  of  16  (.p.  («qiia.l  to  7*6  fiftrcel) 
to  bi;  ligiitod  oa  a  daily  average  of  soven  hours. 

(5,  The  maximum  priee  jmr  hour  per  Ifi-c.p.  lamp  or  its 
Bi|uivaleiit  iti  litmpfl  of  more  or  lean  iitt^iiaity.  ^vhi(;h  price 
itKludua  tiiitii-c  cost  of  inHtutlution,  renewal  of  Umps,  main- 
teiiiiricc,  inapcttion,  proscr>'alion  of  loaterial  and  laoour,  etc., 
is  fixed  lit  Hva  centimoa  of  a  iieaeU  appmximiitnly  (Jd.). 
Tho  lowest  toii'ler  bolow  tbis  price  to  luvc  nrefcrenco. 

7.  In  the  event  of  a  L'ot]triu:ttjr  siipplyini;  light  for  private 
couHUinptiori  at  a  lower  figure  \mv  lii^ht  (ler  hour  than  that 
fixed  for  tho  miblio  lighting  it  muot  bo  uu.lorAloo>l  th^t  tho 
jiriee  for  tho  littler  will  Ue  roduciMl  to  that  uf  the  fotuior 

8.  The  t«iider»  to  ha  pra4i!iil«dHLniutt;itivuusty  iu  Mctdrid 
and  Ciuliz  ON  the  same  dat«  and  hour  to  be  |>revioualy  pub- 
lished, 

0.  Contntctoii*  or  their  ropre«eutativus  inajf  Iw  present  iil 
tho  o|»0[iiu]r  of  tho  londai^  in  accurdance  with  urticle  15  of 
tho  lioyal  docroo  of  L4th  •Tamnu-y,  \)i63,  for  which  pur- 
pose tho  Town  floiuicil  will  desij^nale  when  l'<:lpll^Ntud  the 
Holtcitor  who  will  hnve  to  exAmiuv  :ind  iiiiprovo  thu  uocm- 
Kxry  ]tower  of  iittoriicy  |ir(wonUHl  for  this  purpose.  Tho 
piti-tioB  ohtaiiJiEig  tho  ooiitntut  ciinicit  trauHfer  tho  ri^hU 
of  the  same  l-o  nthont  withnut  the  i.oii«piit  of  tho  Town 
('otiiicil. 

10.  Ttiidci-)s  to  bo  prcsfliited  under  soaM  cov«r,  and 
written  rid  staDi]icd  p^per  n(  thn  niei'niith  riam,  anJ  made 
out  in  itnct  .ka-orduni^v  with  enclii)«ed  model,  those  boinj; 

tj«c(c<l  which  I'OnUiin  uiVMuru^  :dt«i'ativiis,  or  errori;,  tJic 
rponuiiiil  Kcheduli"  cil  the  contraclflr  and  rucnipL  of  tho  pro 
viHiona]  de^Kitiil,  to  which  clause  No.  1 2  refers,  miiHt  .ircnm- 
\uuy  the  lemlor.  l']>nn  aoeoptin;^  the  (loiiditioiiK,  should 
tho  nrntritcLur  tliMiru  to  offer  any  suzgostions  for  thu 
iiii|irovement  of  mmc,  \m  may  do  so  by  footnotu  duly 
si^nud  on  his  reapocUve  lendor. 

11.  Th9  coiitr.ii;tor  for  the  partial  lighting  of  the  city 
mu^l  iiccept  all  the  conditions  stated,  except  thou;  rotating 
to  the  nuiuher  of  tamiis  to  l>e  tightud  :ind  the  provisintial 
ami  Hnul  gimranteea,  which  will  he  lited  at  5  and  10  per 
eont.  rosjiectively  of  the  l-oUl  cost  of  the  li^htin;;  duiiii;; 
tho  time  for  wliicli  he  ha>t  contracted.     A  pUn  of  the  city 

aceompany  tho  t«nd(ir  sho\ving  thi?   streets  proposed  to 

lighted,  ntid  slotting  Ihe  maxjuuiii  number  of  uimpa  he 
a.grefts  to  light. 

1'2.  In  order  to  tuiider,  tho  contiaetor  mmi  deposit  aa 
provisional  guarantee  in  the  treasury  of  the  Town  Loiinctl 
or  it«  braiichea,  or  with  the  Ueceiver  General  of  deposibt  at 
the  dittixisiit  of  the  Town  Council,  the  sum  of  I91,62.'i 
.LAMtM  IX7,I>6A),  tho  said  amount  to  bo  raised  to  ;^83,'2S0 
jpOtotat  (£ld,3!K>),  a»  linal  guiu»iit«n  hy  tho  p^trLy  obtaiiiinj^ 
the  contnicl. 

13.  Both  uiiar.uit.e9s  nuy  be  |>aid  in  sp«cio,  in  bonds  of 
iho  city  of  Cwliz  for  thu  total  nominal  value,  or  in  public 
fundH  at  the  lc|;al  prico,  in  .icconlanrE:  with  article  13  oi 
the  ICoyal  decree  of  4lh  .lamury,  18,'S;t. 

II.  (>ii  the  date,  hour,  ;ind  pUcoH  advertiAod  by  th>' 
comniittuc  for  tho  ruteption  ,iiid  acceptance  of  tendcnf  will 
coristitntu  itself  in  Maiirid  and  Cadiz.,  the  atlottBd  time  lor 
haiuliii;;  ill  Itimler^  botiij^  h^lf  an  hour,  during  uliirh  any 
ux pliiiiiitiiins  in  conticutiun  with  the  tendur^  will  bu  duly 
given ;  at  the  cxplmlion  uf  said  Limi.-  ihc  teudcra  will  bo 
opened,  and  the  conces&ion  provisionally  given  to  the  most 
(avoui-ii.V>le  proposal  pre«Qiit«d  to  each  committee. 

I.'i.  If  cither  committee  ehould  ruculve  two  or  aiore 
tendoi'8  aliW-,  it  will  act  in  aceuinlancu  with  ride  tl  of 
ai'ticio  IG  t)i  the  said  lioyal  decree,  .im!  should  the  coneea 
sion  l>o  proviniuiially  ;;ranl(til  to  idciiiliciiJ  olTors  in  Madrid 
arid  Ctdix,  article  18  of  the  said  Royal  ilocrcb  will  be 
sdherei)  to. 

10.  The  coMcetfiiioa  lieiou  definitely  granted,  the  txni- 
tractur  ni»*l  within  10  d^Lyn  time  complete  the  provisional 
guaruJitec,  iiietwiHing  il  U^>  the  anmuiit  bofoit)  rneiitioiied, 
and  fftilidg  to  ilo  so  ho  will  forfeit  the  Krst  guarantee  to 
the  Tieaiiiiry,  the  contract  being  cancelled  according  to 
article  '.\  of  the  said  TCiiyal  decree,  the  uniitractor  beiug 
hold  rcMpoiiRiblc  for  dumagOK  to  the  Miiniciirality  for  non 
fulFilment  of  contmct. 

17.  Half  the  final  ^uanintec  will  ho  rutumed  to  the 
contructoi',  should  ho  deitire  it,  when  work  has  l>oen  effected 
to  the  value  of  uiid  amount,  the  nid  work  being  previously 
mortgaged  ;  aud  the  rest  of  the  said  guardiitou  when  th« 


installation  is  working,  and  upon  ths  mortga^  being  in- 
crciaed  to  the  full  value  of  iha  guarantee.  Provious  to 
returning  the  first  hH.lf  of  the  guar.i.iitee,  the  work  uarried 
out  will  ho  duly  inKpoet«d  and  certifiod  as  to  value  of 
same  by  surveyors  appointed  by  tho  Municipality. 

IS.  Contractors  making  deposita  in  the  munieijxil 
treasury  will  pay  to  tho  chief  of  *aid  do{Mrtmont,  foe 
custody  of  same,  2  por  mil.  of  the  sum  of  aaid  guarviiteo. 

19.  Contractjra  will  jiay  all  expenses  originaling  from 
the  contract  as  regards  deed  of  guaranty,  thi;  in^rtion  of 
edicta  and  the  advertisements  in  the  newspapcnt  ■unl  official 
publications,  feus  tu  the  public  nutary  for  his  attendance 
and  drawing  up  of  the  neceasaiy  dueds  and  legalised  copy 
for  the  Municipality  which  may  he  required  until  final  con- 
consiun  of  conti'u;t. 

20.  The  contractor  will  erect,  at  his  expense,  the 
works  for  the  supply  of  tho  nocessary  public  lighting,  the 
same  beiug  erected,  if  possible,  in  an  indej)e(idont  and 
■tolaled  lucality,  uboervinjj  in  every  case  the  local  laws  for 
the  couKtruction  of  lidifiteH  destined  to  the  working  of 
machinery  and  the  rottulation*  which  tho  Miinicip.dity  raity 
think  fit  to  make.  Tho  contractor  may  ostabliiih  one  or 
more  itlMLioiiH,  m  ho  thinkx  lit. 

'il.  Plans  of  the  works  or  stations  tu  ho  duly  presented 
tu  the  ^'unicipality,  in  oixicr  to  sho*  that  Ihoy  contain  the 
requisite  conditions  tor  this  class  nt  bnildin;^,  and  U>  enable 
their  Iwing  insjwcted  by  the  Muniiipality  during  llioir 
erection. 

'2'i.  1'hu  stations  may  be  worked  by  stOHm,  gas,  or  com- 
prewied  atr,  or  hydraulic  {x>wer,  as  best  iiuitt  the  contractor, 
of  Biiflicjont  power  for  carrying  out  the  work,  dynamos  for 
the  pro<liictiiin  of  the  noceseary  electricity,  siiarc  engine 
for  cases  of  emergency,  regulators  for  the  even  distribution 
of  the  E.M.F.  to  nil  parts  of  the  city,  and  all  necotwary 
itpparatus  for  Mtitfuctory  working.  All  etitious  to  he 
ojmn  to  the  Municipality  or  its  inspectors  for  the  diking  of 
notes,  bU.-.,  etc. 

23.  The  work  of  mstallation  and  distribution  to  com- 
mence within  twu  niontbsafltirdate  of  final  con<;c.t.tiuii,and 
to  be  concluded  and  I'eiidy  for  supplying  the  iieci^ssary 
number  of  lights  cuntncted  for  by  lat  November,  1890, 
On  this  aaiue  date  all  plant  And  apparatus  for  the  public 
lighting  h  to  be  ready  for  immediate  working,  trials  of  same 
being  mEwle  at  c<tntractci '«  exponsc. 

24.  The  electrical  conductors  from  tho  works  to  the 
places  to  be  lightftd  may  be  laid  underground  or  overhead, 
providing  that  the  latter  be  placea  out  of  reach  aitd 
pi-ojier  precauUona  taken  to  avoid  accidents.  Cut-niits  to  bo 
placed  in  convenient  siwts,  and  tho  arrangemotit  uf  circuits 
to  be  left  toconliactors  Judgment. 

3^.  The  Mnnicijiality  grant  the  necessary  purmiRaion  to 
occupy  temporarily  the  subsoil  for  the  conductors,  braiichc*. 
juint-noxcs,  etc.,  during  thu  term  of  contnict,  both  for  tho 
public  or  for  private  lighting,  hut  with  the  express  condi- 
tion that  the  latter  in  no  way  interfere  with  tho  former 
As  a  tax  fur  this  [H'iviloge,  thu  uuntiactor  a^Kc^  tu  supply 
the  Town  Council  gratuitously  with  the  necessary  elec- 
tricity for  Hmi[ilyiii"  JO  Umm  wf  ID  cj).  each  running  on 
an  average  of  seven  noure  daily  for  ih<i  Town  Hall,  The  ox- 
cosK  un  this  amount  will  be  (laid  monthly  by  the  Town 
Council  at  the  contractiyl  pricu  of  thu  public  lighting. 
Meters  for  same  are  to  bo  supplied  at  contractor's  exponse. 
Whether  the  cables  are  partially  or  totally  overheiMl,  ho  is, 
tievci-tholMK,  bound  to  supply  gratuitously  tho  amount  of 
light  above  mdiitiunoJ. 

'2S.  Should  tho  gas  coniiiaay  or  Mr.  Vieecs  obtain  the 
concession  they  will  pay  tho  tax  ror6n"ed  to  in  tho  precud> 
ing  elaiiso,  being  exempt  during  the  term  of  the  contract  of 
2  ifor  cent,  on  the  total  of  oloctrieity  supplied  for  lighting 
orother  pui|X)BCA,  which  they  now  p.ty  for  use  of  .siiKioil. 

37.  Should  the  concession  be  given  for  partial  lighting 
the  contractor  will  pay  a  tax  of  2  jHir  cent,  on  tho  amount 
of  electricity  suppliod  for  private  cait»um|*tiou,  without 
including  that  suppliod  to  tJie  Town  Council  and  jnid  for 
by  thorn. 

^8.  The  tvnn  granted  to  tho  coiitnictor  for  use  of  sub- 
soil in  uu  way  inturferoa  with  thoco  gninted  to  the  gas 
compuiy  or  \fr.  Viosca,  nor  gruits  privileges  of  any  kind 
to  tne  contractor,  the  Town  Council  reserving  Uj  them- 
84)lvo!i  the  right  of  granting  m  many  eimiW  coi)cos«ionij 
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relating;  to  any  other  «Yst<Mn  of  ligbtingtbftt  may  be  dccinod 
oonvonionl,  or  that  the  cnn(Iitionn  of  the  town  oflTor,  The 
■aid  gas  cotnjiany  and  Mr.  Viescn  are  only  obliged  to  take 
up  their  materiarin  the  placoa  ahxnluUly  nec^aary  for  the 
installation  of  tluit  fur  the  public  lighting,  and  only  when 
authorised  at  noceasary  by  the  surroyor  to  the  Town 
Council. 

29.  Previoua  to  taking  up  the  jitrcetd  for  th«  laying 
underground  of  cables,  joint-boxes,  ami  other  iiccc«aiiry 
material,  notice  must  l>u  (^ivun  to  the  Town  Council,  thit: 
work  boine  under  the  immediate  inspection  o(  the  muni- 
cipal architect,  who  will,  in  each  case,  fix  the  depth  of 
trencher,  takini;  into  coniidcratiou  the  <leptli  of  seweiii  and 
other  inconvonionecs  which  might  arise  from  the  praBenco 
of  the  gaa  and  water  [upes  or  other  electrical  cables. 

30.  The  contractor  must  oljsorve  the  general  regulations 
which  the  Town  Council  or  commisKion  appointed  fur  the 
purtvoee  ncccegftry  for  the  convenient  carryin"  out  of  the 
worK,  and  with  tho  object  of  caunine  the  lea«t  iwsaihle 
annoyanre  to  the  hnunebolders  and  facilitating  public  traffic. 

51.  All  damage  mused  by  laying  cables  and  other  plant, 
repairing  of  strccte,  etc,,  to  do  at  contractor'a  expense, 
without  any  excme  being  a<;cApted  on  account  of  unfore- 
Been  accidents,  etc. 

32.  The  contractor  for  the  total  lightinf;  will  supply 
whatever  lamps  arc  re<]uirc<l  and  itslifld  for  by  tbc  Town 
Council  until  the  public  lifjhting  ii  complele  in  nil  suburbs. 
promenidoa,  roads,  ete.,  now  exiBting,  and  any  that  may  be 
constnictixl  in  future  owing  to  the  unlargumcntof  the  town, 
tho  Town  Council  naming  the  places  where  tho  lamps  arc 
to  be  fixed. 

33.  In  the  «ame  manner  the  contractor  for  the  tot^I 
lighting   binds   himself    to    lay    sufficient    cables    to   tbc 

Jiromenadu  called  "  DebciaG,"  to  supply  the  necessary  fluid 
or  any  extra  illumination  that  may  be  uecea«ary  during 
the  yearly  summer /<r/fj  that  are  held,  and  to  likuwite  pro- 
vide conductors  to  the  suburbtt  of  San  Jose,  Han  Hov«vh\i.u, 
and  PuntaleH  boyond  the  town  walls,  Jiid  in  the  roads  that 
lead  to  the  said  «uburba,  as  named  by  the  Town  Council ; 
likewise  to  trench  the  existing  iiuays  »nd  otheri*  that  may 
be  constructed  for  any  increaxiTig  dumande  of  trutTie,  or  to 
facilitat«  tbc  working  of  merchandise,  for  tbo  purpose  of 
supplying  the  neeceaary  Inmpn  that  the  Town  Council  ahouki 
require. 

34.  A»  a  genera!  rule  the  public  lighting  will  be  done  by 
incandescent  lamps,  the  intensity  of  which  to  be  hereafter 
determined.  Tjarge  focuRHeH  of  light,  either  incandescent  or 
arc,  to  be  installen  in  the  iquaroa  and  promenades  should 
tbo  Tovra  Council  think  lit,  and  wfaoee  cuidle-powor  will 
also  be  determined  by  them.  Those  to  be  installed  cither  at 
the  commencement  of  contract  or  at  any  future  dale  when 
required.  In  the  event  of  arc  lamps  being  used  thoir  price 
will  bo  provtouBly  lixcd  with  coulractor. 

35.  At  any  time  the  Town  Council  may  chnuge,  at  the 
cxpen.4e  of  thft  contractor,  pirtially  or  totally,  the  lamps 
installed  for  olbers  of  greater  or  lean  candle-power  as  may 
suit  tho  municiijal  interests. 

36.  The  contractor  will  provide  at  his  own  exjienBo  all 
conductors  uecesMxy  lor  the  distribution  of  the  current,  as 
olao  all  lamps,  podoetals,  electroliers,  supports,  reflectors, 
etc.,  that  may  be  rouuirod  for  the  public  lighting,  tho  Town 
Couucil  having  the  nght  to  exact  tho  inatallation  of  olec- 
troUera  of  any  required  number  of  lights  in  the  promenades, 
squares,  and  other  convctiioi it  places,  the  conditions  of  which 
will  enable  their  boing  lighted  singly  or  wholly  as  required 
during  tho  different  seasons  of  tuo  year  aim  at  suitable 
hours.  The  Town  Council  may  alno  exact  the  in.stallatiou 
or  tocusses  of  incundosceiit  or  arc  lumps,  and  of  tho  cnndle- 
power  tkey  deem  proper  according  to  their  eiluntioQ,  and 
also  the  ntuubor  of  hours  they  are  to  be  lighted.  All  malorial 
referred  to  in  ibis  clause  to  bo  of  tho  most  modern  con- 
struction, and  are  to  be  subject  to  the  approval  of  the 
Town  Couucil. 

37.  The  entire  cost  of  placing  the  material,  and  any 
expenses  produced  by  the  complete  iiifitnlUtion  of  tbo 
electric  light,  to  bo  borno  by  tho  contractor,  and  all 
dluaages  or  injuries  caused  by  the  said  operation,  and  also 
all  regwirs  and  replacements  that  may  be  necessary  during 
the  term  ot  coDtntct.  The  contractor  is  permitted  to  fix 
tho  ap|iarattu  for  the  public  lighting  oa  tito  fa«e  walU  of 


the  houses,  and  will  bo  reeiwnsible  for  any  damxge  caused 
to  same,  which  he  wilt  renair  at  his  own  cost. 

38.  The  placing  and  cnanging  of  carbons  (where  usadX 
eletining  and  maintenance  of  the  Iam|»,  glnliei,  ttuppoits,  and 
shades,  and  that  of  the  appaiatus  instullcd  in  the  various 
clock'towers  of  the  city,  to  be  at  contractor's  cxpenw.  Oiice 
each  year,  in  the  flntt  fortnight  of  June,  the  contractor  will 
paint  all  the  material  placed  in  the  public  streets. 

39.  At  the  termination  of  tho  2J  yours'  duration  of  con- 
tract, all  plant  iiiatatlcd  within  the  preceding  two  years 
for  the  public  lighting  contracted  for  to  the  Town  Counefl 
— uloctruliers,  jjeiloeLals,  brdckuts,  lamps,  and  focusses — aa 
also  all  the  apparatus,  mL'asiiring  instruments,  and  other 
utanails  existing  in  the  testing  room,  to  he  establiehod  in 
the  Town  Hall,  will  remain  tbo  property  of  the  CorporK- 
lion,  and  are  to  be  bunded  over,  without  excuse  or  deUyt 
after  dmwiug  up  of  the  corresponding  iiivetitorios. 

10.  If  upon  the  handing  over  of  the  plant  tho  Town 
Council  considers  the  material  to  be  in  a  bad  condition,  or, 
which  is  the  same  thing,  that  the  maintenance  of  same 
has  been  neglected  during  latter  period  of  tho  eonti-act,  they 
reserve  tho  right  to  call  in  |>ractical  advice  in  order  to  fix 
the  »iim  iti  which  it  ia  coatidered  neconaary  to  expood  Ear 
the  putting  in  good  working  order  of  the  said  plant,  in 
order  that  it  should  rcpurc  no  cxtni  «x (fCndiUire  than  th« 
ordinary  one  for  the  continuance  nf  its  working.  Tho  sum 
fixofl  by  the  surveyors  to  be  deducted  from  what  may  be 
owing  to  the  contractor,  or,  if  noco»8a.ry,  from  the  gunrantee, 

41,  Tho  contract<)r  will  employ  and  jwiy  the  staiT  that  he 
considers  convenient  for  the  public  lighting,  managemont 
of  apparatus,  together  with  ita  maintenance  and  inauee- 
tion,  but  sufficiontly  numerous  for  the  kcvping  in  perfect 
working  order  and  state  of  clcanlini»s  of  the  lamps,  globee. 
shadea,  etc.  The  said  statfto  be  supplied  with  proper  tooli 
anil  apjiaratus  rcquiaiite  f'>r  their  duties,  and  to  be  supplied 
with  decent  uniforms  carrying  the  couti'avtor's  distiuguiah- 
ing  mark  or  name, 

12.  The  light  must  he  steady  without  any  oscillationa  or 
intermiltcncies.  The  Town  Couucil  reservea  to  it«elf  th« 
right  of  inspecting  and  te-sting  the  public  lighting  at  any 
time,  and  in  the  m:tnner  must  convenient  to  thom,  and  for 
tbid  purpose  the  contractor  has  to  instal  a  teetiog-room, 
with  all  necessary  appliances,  in  the  Town  Kail.  Tho  Town 
Council  will  ap|Kiinl  a  staff  to  take  charge  of  said  testing, 
room,  and  tost  the  intonsily  of  tho  light  and  see  that  the 
contract  is  pro|>crly  carried  out  in  its  practical  part,  said 
staff  rioting  any  discre|uinciefi  on  the  part  of  the  contractor, 
the  Town  Council  acting  acconlingly. 

43.  Tbo  hours  at  which  the  lamps  must  be  lighted  and 
cut  off  will  l>c  duly  fixwl  by  the  Town  ('ouncil.  but  all  must 
he  lighted  1.^  minutea  after  the  hour  fixed  for  that  purjiose, 
the  cutting  off  of  the  lamps  commencing  at  the  apjMinted 
hour.  The  Town  Council  will  also  inform  the  contractor 
the  number  of  tamps  that  are  to  be  cut  off  at  midnight, 
those  which  are  to  remain  lighted  till  daylight,  and  those 
which  will  sulely  bu  used  during  the  summer  soasou. 

■14.  Should  tho  Town  Council  think  it  convonient  to 
suppress  any  of  the  lamps  iiistallcd,  the  contractor  to  re- 
move said  tamps  at  hia  expense,  and  if  for  the  coavenietHM 
of  lighting  any  changes  of  installations  are  made,  same  to 
be  done  ut  contnictor  s  expense  also. 

•Id.  Tho  contractor  must  have  an  office  in  a  central  part 
of  the  city,  likewise  one  in  the  suburljs,  for  any  complaints 
that  may  be  made,  having  iu  both  these  during  the  night 
suAiciont  staff  to  attend  and  make  good  immediately  any 
fauhs  in  lighting  whith  might  be  brought  to  bis  notice  by 
the  Town  <.'ouncit  oflicials, 

4I>.  Should  tho  Town  Council  think  fit  to  light  any 
ofhcos,  or  dopondoncios,  etc.,  under  their  control  the  con- 
tractor will  supply  fluid  at  the  fiamo  rate  aa  that  atiiHilaied 
for  the  public  lighting,  tho  contmctor  supplying  metera, 
the  Town  Council  being  exempted  from  payment  for  the 
hire  of  these. 

47.  Both  in  the  lighting  of  the  Town  Hall,  referred  to  in 
condition  25,  and  its  dcpondcncieH,  refon-ed  to  in  the  toro- 

Eoing  clause,  tho  branch  conductors,  appiiratus,  and  iustal- 
ition  will  be  at  the  Town  Council's  cx|K:nso.  who  may  ou 
their  own  responsibility  place  the  contract  with  wIkhduo- 
cver  they  think  tit. 

48.  The  lamps  which  tho  Town  Council  might  require 
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for  Hpecial  illuminitttons  <luniij{  foativiiies  or  public  acts 
will  bo  p&id  accordiiii;  to  previous  ind  s|>ocinl  arrangement 
at  a  Rxed  rate,  the  mntr-ictor  having  lo  sti]i[ily  the  neces- 
sary Iluid  at  n  percent,  lem  than  chat  «up|)lied  to  private 
individual!!. 

49.  Within  two  months  of  tho  stioiing  »i  the  cunttiicL, 
the  contractor  miiBt  present  to  the  Town  Council  detailed 
account  and  plans  by  rlujdicatefi,  in  which  will  be  shown 
the  number  of  luiiiii  which,  according  to  liia  judgment, 
ehonld  he  it laiii lintel  i[i  thudiirvrvnt  tHiirircit,  »in.tt».  LjU^iys, 
ettr.,  statiri);  the  jiowtir  of  tbu  Limjis,  the  cohiDin<,  bnickets, 
etc.,  in  which  lamp  will  l>e  llxed,  ami  for  his  (iuid»nco  in 
making  out  said  |i1iuih,  he  will  ttku  iato  cunHiiluriliun  the 
iiumlwr  of  ;;aN  larnpii  now  vxistiu^,  and  act.  in  acconlitncv 
with  oondiUon  r>.  The  Town  Ciuincil  will  exainine  said 
plans,  and  make  any  altcmtioiiA  they  think  lit,  after  whicii 
the  plans  will  Ije  returrnxl  to  the  njiitmclor  to  cuitimciicc 
the  work  iieconwiiy  to  ojhjii  the  pnljlie  li;;hlin;;.  Thi»  is 
not  to  iiilerfcro  in  any  way  with  any  further  partial  altera- 
tions which  the  Town  Council  may  make  after  seeinj:  the 
result  obtained  by  the  in>iUllation.  The  ooiitnctoi-  will  be 
allowed  1 S  days  to  ofTeet  thcso  »lt«ration»(  in  the  cac  of 
ordiiiiiry  ]uni|M  and  one  month  in  the  C4ise  of  large  fortisaoa. 

50.  Any  future  iniprovementa  in  thia  kind  of  Hghtinj; 
may  be  adopted  by  the  cnntracU))-  ahoiilil  he  desire  it,  but 
always  at  Lis  oxpunso  uml  with  the  [ioruiissioa  of  the  Town 
Cuuntil,  without  his  having  any  claim  ugain&t  the  Town 
Council  (or  these  imprnvemcnls  or  alterations,  or  (nr  renew 
ing  of  niatenal,  or  ditl'eronce  in  the  price  of  appnnitui) 
neceesary  for  lighting.  Should  the  Towh  L'ouricil  demand 
the  sail]  itnprciveni«nt«  to  1m  miule  the  conli'actor  must 
effect  them,  in  thia  case  the  Town  Council  paying  the 
ex{>cn^os  attendant  on  same. 

51.  To  avoid  any  inieirtiptloii  in  the  pulilic  lijihtiiiy,  if 
through  Komo  unfui^tuieun  eireumstjiiico  tliu  cloetrii:  li^ht 
failed  any  day,  the  uxieting  method  of  lighting  will  remain- 
standing  for  a  period  of  three  months  ;  said  period  being 
fixed  aa  tri;»I,  atid  if,  tliiriiig  that  time,  it  were  necessary 
either  toullv  or  partially  to  miiko  uso  of  gas  lightini^,  or 
petroluum,  tBo  exuonses  arising;  from  same  will  be  jtaid  by 
the  contractor  ;  likewise  wilt  the  Kontrautor  pay  the  corres- 
[Kindint!  tine  nhoidd  it  be  proved  he  were  in  fuult, 

&2.  The  period  of  tt'iid  ij«ln^'  terminated  thoappimtua 
will  Im)  removed,  but  shuuUI  lln;  olottiit  iij|;hL  fail  any  day 
or  only  fnra  few  hoius  the  iMjiitniL-Un  nnisi  procure  at  hw 
expense  sntbcient  iij^hl  i.f  another  system  of  lightinjj  nntil 
the  itilerrnption  is  made  };oud,  the  ux}tei>itus  arisinp;  theit.-- 
from  to  be  puid  by  the  contrdctor,  being  also  liable  to  the 
eorreaponding  fine  for  siiid  intarruptiim. 

53.  Id  no  cut<e  will  the  c^mtnictor  receive  [)ayiueiit  for 
the  day  or  hours  that  the  electric  lif^ht  may  f»il,  even 
thouj^h  it  be  •iuUtiUitvd  by  umjther  system  of  ligliti'ng, 
being  liable,  besides,  to  the  correajKinding  Hues  when  the 
iiiterniptioii»  ariie  from  the  will  of  the  conti-aulor  or  from 
negligent  workir)g  of  hiaiself  or  BUifT. 

5i.  The  Town  Council  have  the  right  to  imjHMO  the 
following  Itnea  in  cue  irf  failure  or  iiiterrnpiions  : 

I'mcUu. 
A.  For  each  day'^  delay  in  cnmmencing  the  comtruc- 

tioft  of  the  itjitii>ri  jitd  general  installation   250 

U.  Fur  each  rUy  thitb  {utssti»   iiftur  dale   hxcd    fur 

opening  of  station durint^  the  liist  eight  days   ...     500 

C.  For  each  incandescent  lamp  of  the  usual  cundle- 

pDwer  and  up  to  100  c.p.  that  should  not  lie 
lighted  during  the  total  fixed  hours  of  lighting. . .         3 

D.  For  each  large  foL-us,  ditto 30 

E.  For  each  incinde^ceiit  lamp  of  l4ic   usual   eandle- 

power  and  those  up  to  100  c.p.  th«t  should  not 
be  ligdted  at  the  urojier  time  «r  goes  oiit  and 
dimit)iahe4  in  intonaity  before  tba  stated  time, 
or  that  may  be  out  temiwi^i  ily,  ami  the  extinc- 
tiuti  lasts  for  at  least  15  minuteis   ,....  1 

F.  For  citth  large  focus,  diilo    10 

O.  For  any  other  cau6e,aiidfoT  not  being  maint«iued 

a  perfect  state  of  cleanlinou  the  lamps,  globes, 

shades,  reflectors,  ete.,  sack  light  5 

H.  For  not  being  installed  within  I't  day*  any  inoan- 
dwcent  Um]»  of  the  usual  candle-power,  and 
within  one  month  the  large  focUHses,  after  beinjj 
duly  notified,  for  each  deuf,  i»ftr  day  100 


C.H.  For  not  being  of  the  (;[)ecifiod  int«nstty,  tba 
incandescent  lamps  of  the  naual  caiidlfr-powor 

and  np  to  100  c.p 2 

I.  For  ditto,  eneh  large  focus 20 

■I.  Kor  having  kid  or  installed  leads  or  cables  witb- 

mtt  previoURly  arU-ising  the  Town  Council fiO 

'^'i.  All  fines  relating  to  the  fulfilling  of  the  contract 
imposed  u|Jon  the  contractor  will  Iw  considered  aa  indemni- 
ties for  damatjes,  and  the  amount  will  be  deducted  from 
the  moutlily  paj'iucnt,  or,  if  iiuecaitary,  from  the  guaiuiity. 

.''6.  TIni  Town  Council  will  |iiiy  tiionlhly  the  cost  of  its 
alectric  bghling,  the  contractor  presenting  triplicata 
accounta  to  the  proper  de[>aitment  in  ordei  thit  they  may 
be  checked  and  authorised  by  the  Towu  Cuuncil.  When 
ihe  |)ayment  is  delayed  fur  mui'u  tliau  two  mouths  ihit  coii- 
tifli'tor  will  be  credited  intoretit  on  same  at  rate  of  ft  por 
cent,  annually. 

A".  The  contractor  cannot  solicit  an  increase  in  the  pri.:e 
or  rescindmont  of  coiitnict,  having  acce|)tod  terms  of  same 
at  bis  sole  risk,  and  any  ([Ucation  that  may  arise  regarding 
same,  and  of  the  understanding,  compliance,  and  raicind- 
II  ent  of  same  wilt  be  submitted  to  the  decision  of  the  local 
tribunals. 

^)6,  Tho  Town  <'ouncil  may  rescind  tho  contract  under 
the  conditions  established  by  the  Koyal  decree  of  .Tannary 
4,  IR83.  (Considering  us  siifKcieat  came  for  sitch  roiicind> 
mcnl  the  fallowing : 

A.  The  stoppage  of  the  ceutml  station  after  wtiat  is  Gxed  in 

condition  23. 

B.  Tot:d    interruption    or    une-Bfth    part    of   lighting,  if 

said  int«rruptiou  should  occur  four  times  in  one  month 
or  six  times  lu  two  succeeding  months. 

C.  Failure  of  inu^usity   tested   in  ihu  lamps  during  oight 

daj's  in  tho  space  of  one  month  or  during  12  days  in 
two  consecutive  months. 

D.  Kffusal  by  the  contractor  to  comply  in  any  of  th*  cmi- 

dition«  of  ibis  contmct  and  without  having  made  tho 
reclamations  to  which  ho  has  a  right  by  law  against 
tho  iiitcrprL'tation  of  said  condition  or  conditions  by 
the  Town  Council. 

."i9  If  through  the  canses  mentioned  in  tho  foregoing 
condition  the  rown  Cumicil  do  not  determine  on  the 
rcscindmont  of  the  contract  the  contrnotor  will  bo  fined, 
talking  ae  a  basis  for  said  hnu  and  for  ampliation  of  tboae 
mentioned  in  letters  A,  B,  and  (',  those  exi>tirig  in  clause 
f)!,  ami  with  respect  Ut  those  stipulated  in  letters  1>  and  K 
will  finu  the  contractor  in  a  prudential  mutmor,  without 
losing  the  option  of  exacting  m  due  form  the  ftUfilment  of 
what  has  been  agreed  upon. 

«0.  In  the  event  of  the  contr.ict  being  for  tho  partial 
lighting  only,  und  at  tho  end  of  that  time  it  )jc  desired  to 
iticte-Lsu  it  to  the  totid  lighting,  the  contrjctor  does  not 
nuke  the  desired  increase,  the  Town  Council  nmy  rescind 
the  contract,  and  cidl  iat  now  tenders  for  the  entire  tigiht- 
ing  without  the  contractor  having  righb  to  any  indemnity 
whatever. 

SI.  By  giving  two  years' notice  prior  to  conclusion  of 
conti-act  term,  tlie  Town  Council  may  extend  the  term  for 
live  years,  uixlor  same  conditions  and  at  the  same  price 
US  existing  at  tho  date  of  making  the  oxtonsioii 

62.  The  ruk'«  of  the  beforo-montionoil  Itoy«l  decree  of 
the  4th  January,  1SK3,  will  be  adhered  to  in  everything 
ri^iating  to  tho  tondori  Unit  may  not  be  expressly  slated  iit 
these  conditions. 

MaiiEi,  UP  Tkndkk. 

.,,....... and  Co.,  residing  at 

informed  of  the  notice  and  conditions  of 

tender  paWlshed  in  thi-  .Madrid  <!tt:rttf,  So,     ,  of 

for  the  electric  li^ht  of  tho  city  of  CtuliK,  engages  to  cany 
ont  the  aaid  service  complying  with  all  the  items  contaiuea 
in  the  said  conditions,  and  fixing  as  the  price  for  the  supply 

of  electric  lijjht  centimos  or  thousandth 

of  a  peseta  p»r  hour  per  16-c.p.  lamp,  or  its  oquivaleoi  ia| 
other  lights  of  greater  or  less  intensity. 
Signed  and  dated. 

Note. — The  proposer  wishing  to  improve  M(*on  the  above 
conditions  may  do  so  subject  to  the  approval  and  accept- 
ance of  same  by  the  Town  Council,  biodmg  himeelf  at  the 
same  time  to  carry  out  any  such  improvements.     Should  a. 
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tial  lighting  he  proposed,  tho  propoaer  mnsL  utate  the 
nomber  of  lump)*. 

A'OTICE. 

Town  Council  or  Cadiz. 

It  id  hereby  niinouiiced  and  pt)tup(ort«nd<sr  the  lighting 
Ijy  clcctricilj'  o(  tbc  city  of  Catlin  for  n  pcrioii  of  '2!>  ywira, 
dating  from  23n]  t^ovcmbcr,  l.'^dO,  in  acconlaiice  with  criii- 
ditions  of  tender  on  v\ew  at  the  olliciu  uf  the  Directory 
GouOFB.!  vt  Lucal  Adniinisiiiitii^i,  Ministry  al  GoveritRieiit, 
and  in  Iho  secretary's  nl^ice  of  tlttK  roiincil.  iixU\  -.lal  to 
tftke  place  at  2  p.ni.  of  the  i.Hh  November  pi>ox. ;  icridors 
to  bo  preMiited  simnltatioouBly  in  the  otTicos  of  the  i>aiit 
Directorute,  under  the  jircsidoncy  nf  the  fnnciionary  U)  fie 
nomtTiat<.*<l  by  tlm  Miiii-iLer  for  Uie  llnme  Government,  ami 
in  Cadie  in  tno  Mayor's  oHit^o  under  the  prCHidoiicy  of  tbfi 
Msyuror  uf  wLoevL-r  may  siibatJtutu  him. 

Tendars  to  ho  preBetitwl  under  sealed  rnvor,  dniwii  nj) 
according  u>  the  ennlnsed  model  anil  nn  eUtn)icl  pa|>er  of 
clnsa  II.,  the  price  rcdncirig  fmni  live  centimes  of  u  pc»ota 
dowiitrards  for  ouch  lain|)  uf  IG  c.p.  or  its  oijnivaleiit  in 
tamps  of  ^riiatei'  or  le^  intensity,  atid  a  provisional 
KUoraiitee  of  l!)I,ti35  jieneUut  hitving  bcvn  lix«il  to  lio  |i.iid 
by  contnictcirs  U)  bu  misod  ils  final  giunkntco  tn  .IS^.^AO 
pasetaii. 


NEW  COMPANIES  REGISTERED. 

■mmncluuB  Sara  Depoilt  Comptuty.  Limited.— Ki".(i>>t«[i-il  Ux 
llcibnt  P.  Od.lj.afi,  I-iiiuii«rtl  ■i\r,«-\.  K.r:  ,  nirl.  a  r^pitiil  ii(  C20.00& 

in  £6  allArw.      OMi^t  ;  in  i^urry  mi  tlic  lilixiiii'.wnl  a  iufr  ilr|iri.iit  ci>lti' 

nay,   inJ  al»  ni  ^v,  olcrl.nr-il,  icn-l  iiiKrhnni>-'tl  riixinfcni.     Tlir 

tint  MiliaRiiEion  irt : 

SlimrcA. 

C. /.  L<P,  M.  LonilwnlntrMt,  E.i; ..     1 

S.  11.  Lpc,  8fl.  Lnnilini^l  »irpi>l,  E.O 1 

H.  R.  Hiiisi>ii,  (jH,  St.  TlioFKM-iwJ,  Rtisbaiy  IHrk  1 

T.  IJfucht-'c,  21,  Aiilibuiniikiii-xrovD,  Orooitwivli   1 

H.  W.  Mile*  60.  Droytou-imrk,  N ,     1 

G.  H.  Selli^V.  ?A  nUrapli-rflnii.  FowHtdato  1 

A.  .Slieffielil,  12,  (^fi'nr^p-Ttiril,  I^mliitnl-iitjeot I 

Il«gt»tere<t  milioiil  ai-Ucki  ol  uwrixllon. 


CITY    NOTES. 


■nuUlKB  SubBorLne  Teleimpli  Company.~Tli>j  lisHk  iMviiili 
of  thi*Coui|>.iiiy  (<>i  tilt  vtttW  c'liilnl  Oi'tulii.'i  IS  uijiuitiili^t  to  1^,477. 
■od  lli'nc!  fur  i.hi-  nci-k  ■.-iuU-il  Oilulici-  26  nuioniitwl  to  £4,191. 

Is«l»Biirop<MUL  ToloKTitpk  CompaBy.^Au  inlrritii  iliTiil'niil  nt 
the  [atn  of  6  )W  cyriiU  itt  kiniiiiti  lii.<  braii  -iMlartMl  by  I  lii:  Knanl  i( 
the  Iiido-EHniprtii  Tclt(;iai''i  Ciuiiuuy,  bimilct,  Toi  the  (itut  half  i if 
thv  cni'ii'iit  yi-Mi,  ]Hijii'<1<'  N.i'i.inli.j  1, 

Weat«nt  MiA  BnuUlAB  TetcBropli  Cempaay.— 'I1k<  i>.-c4i|>t'  ot 
tliifl  '.'■vui^iuiiy  fiiv  til"  U'l  li  (-ii-i-'i  O^'lrt'iiT  10,  •flor  •ViiiJi'linj!  th* 
Bfthof  l1ii>  K"w  ri>(vii|.!".  paJ■.^1•!' '.o  ilir  f.rn.lrin  I'iiiliiin.Hi-.vrilian 
T«lQtrr«vh  Cfmi|«iij',  I.iinitml.  witc  £2.9iW.  nr.'!  lit  Hip  wi-olv  in-li^l 
OctuWrS^,  utti-r<lNlii'f,iii^'  llie  hrtli  tit  (I10  gT'iu  ii'c(<i|i|4  piivLxliIci  In 
tlio  liouiluu  rtBliiiu-lliiuiliiui  T«l('f<i'ii|>U  0»iii)Htiiiy,  LimiCiNl,  £2,739. 

Brftitlua  Sabmitrlnfi  TalesropK  Oftmpujr,  blmltaA.— Tlir 
re|>oit  liii  III!.'  lull'-)  fsi  cii'Uri  itiTii';  At  \latr\  tl»r  ivri-iiui'  nrm.iinlfil  |.^ 
£112,083,  uiiU  till'  working  vu>i'iin.-n  lo  1I13|329.     .\Rcr  |>i<)vi>liiig  foi 

ilclrcilltUrv  iutoii'^l,  nillVili;;  niii-ld,  u'l'i  ili''Olili'  tuv,  l)i>'l'''  i>-'i<uiit. 
j:8&,S80,  W  w!ii<^1>  Um  I.,  1>«  luki..!  iW.SaSt  Uroniflit  l.xwohl.  A 
iniaft«Tlyiiilvriiu  diviilunJ  otn-iuitl iii^  l»  XJ2,600  Iioh  1w-^ii  jisiil,  and 
£iU.0O0  IraiiiliM'ml  tu  tlir  rmiirv.'  liiii>1,  lm-r(>aBiii;{  Uiat  fiiii<1  tii 
£259,660.  Tlif  Itimtura  rtr'niniiimiil  «  llml  >lirlil(-ii>l  •>!  1m.  jh'I' ili.-tiw 
luakiiij;  •  tutal  lUviili'ntl  {tCb  (wi  >-ciil.  ri>r  ih"  yott,  iiii>]  iy\*^  n  Ikhiii" 
«r^.  {Hir fllniin,  iMlh  Lix  Itrr,  b<'iii>-  u  ilitiii'iiiti'jii  ■»  tilt  ajtjiiirtiatv  uf 
7}  |.>cr  I'tuU  for  \.\m  yat  viirliil  .liini.  30,  Wrin;,;  t'2,609  to  (>*  ntrrii-<l 
TorwAT't.  On  JntySl  CI<1,600  ni%s  iraiii.f.Tn-1  t>i  |<ftyolItli<:  L4&lKin<)>i 
of  thp  188^  i.iMiv.  iImwii  for  n<iL<itii>tUii  fu  April  \**l.  Thtt  rKiuymoni. 
nNlii'-n  til"  'k'U'iiliirc  ilH>l  to  t.'l&^,500. 


PROVISIONAL  PATENTS.  1889. 


Ui  mill. I.  21. 
166^^.  I]iilir»v«iiiBnts  in  and  rolatUg  Co  vleecrie  dnt«  uid  tlmo 
■Uunps.      CbariM  A<Uiiis-BaiiiUI1.  45,    ^toiitbampUm-linilil- 
iiiffi,  Luniloii. 

Ocninrii  22. 

I664S.  Aa  Unpravod  eloetrla  nUlway  ainMAm.     M&lone  WholiiiB 

ind  Suuuol    Kdwin   V'lir^lW.  52.    ChkiVRTy- lane,    Iioiukiti. 

(Oumpleu  apootllcatiaii. ) 
16666.  Iaipr«vamuta  la  •tootrla  atotf  iMttarias.     William 

Joliii  itr"iiijr,  1,  Litllp  M'HHtielJn,  r^oiulnu. 
16663.  [Biprav«BianU    In   raouliU  for    ca«tUag    tbo    placw    o( 

■>oondJ*yy  or  itora<c  bAttcrlM.     U*iil>lrou  .4]>A]'lL'if^h,  .SliiS, 

Uiitli  Uulboiu.     (Com(ilele  iiKwiticilioii. ) 


16680, 
16709, 
10710. 

16721. 
16751. 

16766. 

16777. 
16790. 

16839. 
1MM7. 

I6S79. 

168B0. 
lftB87, 

16690. 
:6*17. 


ImprovanMnta  In  attaohlBS  or  fajtouiiiK  tclphAr  cablea 
Mtd  oUctnc  tlsbt  t*blM.  tclograpb  wlrva,  t«l«pb<ra« 
wlrea.  and  «tlMir  enbl«*,  win*  »nd  r«da  tv  liunila(*r«. 

Kilu'trJ  J1.1I111  (')>jtiiil>i'[H,  7,  SUjih'-iiiTi,  .M iiliH.'^cx. 

Improvomonia  rclntloR  to  tho  Donronlon  of  iUt«ra*tlDs 
Into  dlrocl  «leotrlo  eni-roBt*.  ll-urv  ll&rri-  lAitf-,  'VS. 
Koiiiliamptnn-hiiililjii^,  lx<ii<l<in.  (Nifcola  T«ala,  Uolted 
Slates,)    (Conijib'ti'  (jn'cilii'aiioii.) 

mpa-ovfimanta  la  dynnno  elnatrieul  —i'*''-"     Wiltl 

Tlimiinh  i;<iril>fi'ii  AIiil  lliiriry  Willi>rli  RtiVvililUW,  47.  LioOObl'l 

inn -rinliU,  UiHilaii.     (Ciiiii|i!«ti'  h|>i<ilit'.atioD.) 
Ovroiir.ii  23. 

ImprovoniwiU   In   and   rolatlac   to  dyuuDO  •tootrhi ' 
maobLnery.     .'umM  t'Ltici.  8,  l[[i|vi'  llodfcirtl-plKh 

An  improvomont  la  lootwnir  karba  wUb 
•lepu-ieal  oonilamon.     .\itliiiT   Vitntrin,  28,  iioaUHnnpMB* 

liuilih !!,.;>.  iiuiiiliiu.     <,Cuiii)il<-It.  <>tin~itri-atii>n.> 
laaprovoniaau  la  aad  rolatlax  ta  elaotrlc  lampa.    Jobs 
l't\ix  Jtrt«a,  46,  >S>ulhai)ipioii.|a9i[i.lLn>^.  L>indi>ii. 

,  OcTOBRR  84. 

iBiiwovanianta  raloUns  to  awltaltoa  Ibr  aav  tn 

tion  wltb  tclcphoBln  apparata«.      i>>hn   ticorjic   lliieti, 

I'.iiiii  LiUL',  ."^liii'Ii'iI.xm! 
Improvrtnont*  tn  olcotno  aartty-riwea,    liltrk    Kililillc, 

21.  I)iL'^,iLi-'ijri  ?tiiT(,  5l,iiii.-lu-'l'.-r, 

OfTonER  25, 
An  «loetH«  aapply   ni«t«r.    .Ii'lin    Pvrtv,    10,    i'i'iiy«^<-< 
riiB.I,   Kurl*-"  i'i"ltl,  Mi-U1tO"''i. 
baprovad  ayatam  of  alaatrlo  saaaratloB  iiad  apparntiia. 

H<Tliirl  -li'liii  Ailiiiwiii.  62,  C.'liaii'vry  Ijiii-,  bmiiloii.  lJoui|ib 
Iii;{ti<i  1.0111(1111  oikI  WiUi.^iii  Hour]  KiiHtil-irlli,  Uiiitni  (fUU-n.) 

(C'>!il|'l--U-  'JU'cHii'lllLijIl. ) 

InDpraventOBtii  la  and  eanno«tcd  with  oloetrlelty  matora. 
ClmimsuiiiiTilT  rrfl^iiM  Klif.Aii.  1,  S.<iith-*tn)«t,  finnbuty, 
buinluii. 

ImpraveneaM  lo  olactrlc  bolla.     I.<^>illc  \ratt  Wiiinall.  4, 

Sniilli.^tti-rL,   I'ill.'iliiuj,  L<liiiliill, 

Henna  for  naocrialnlns  tbc  Mat«  or  tbo  vaonan  la  1»- 
condcacont  olootrto  lampa.      IVinIi i lik    ItftbRrt    William 

ML>;;{iuB,  24.  .Si'iilli.iiiipUiH-liiiiliiiiiyn,  LihuI.mi, 
Impravemonta  In  olom«aW  lov   aoeaadary    battartaa. 
RU.(nl     tVjLikluitil,    Adliiir     lloiirr    ll^'iixii,    nii>I    i^uinoutl 
Uvral'l  FiL<>:<^i'Hlil,  47,  Litioln'^-iiiQ-livltt,  Wiilon. 

0(Tni3Ei(  26, 
laprevastenta    tn   troaltng  and  rootiryinB    or   agatng 
aiaoholar  aloobollc  llqiiora  or  Uto  llk«  by  clactnclty. 
Aiiguitv  lie  M('iiu<iui,  47,  LLucubri-tiiU'lielilii,  Uuulou.  (Com* 

plrl.p  n[i(cififali('ti,) 


Si'EUlKICATlUNS  I'UBLlliUKU 


{Oont|>l«ta  npwifioa- 
(Soooad    v-litioo.) 


IB85. 

6093.  URhUas  (fm  by  aUotriolty.     iJlukv. 

liiiii.)     lAliitii-li'il  -pii-iti.tni.iii.J     fhl. 
bO'Mi.  Blcotrte  autablnon,   *«.      Mo  frtnati, 
U.  fc.i. 

laiw. 

110^.^.  DynniBD-ulootTlc  maablaoa.    Swfnliume.     8u. 

lUi'ii.  aalvanlao«U.     ALtl.i.     8-1 

111^.  Bloctrwlrta.     MilW.     41. 

I712T.  CondnlU  tor  alaotrla  ooadaotora.     C'lllf.     4*1. 

1717i).  Electric  mritctioa.     N «Lli'ji?.ijii  .mil  .k>iiuliij{4.    61. 

17590.  Sacondarr  bntlerlca.     Hoi  I.    U>1. 

I7ii4'^,  OnJvanic  battcrlca.     Mnwloy.    6<l. 

nWlti.   TclcKraph  node.     Uiit^'rr,     llil, 

IRSSt. 
L-23&.  Dyaama-claetrlo  intMblnea.     I'ltiiiliiw.     M. 
11780.  DrBMao-alaotilosenor&toTn.     Ilif>ll,     EbL 
I27<i0.  Blaatna  matova  for  Htroot  mra.     .Sili»l>ury.     lb], 
1.J480.  GbarKlns  bMtako  battcrLck.     K>i"koip-y.     8il. 
1<5&41.  ElMstrlc    wlro    aad   polo  oonnoctorn.     Itunnc  (His   aail 

ii-.arit,  I.lllliU'  I(,      ^4. 

13567.  Elaatric  liunp  bolder*.     Julmnun  |0>tiiur).    61. 
lJB(y).  Saooadary  battorlca      •  >iiTie.    8.1, 


COMPANIES'  STOCK  AND  SHARH  LIST. 


Dlilitoad. 

XllDB 

PaM. 

IttM 

Wada«B 
day 

IS  Fi>U    

19  Feb.      ,  . 
14  Nov. 
37Jal;  

l,-2 

io;o 
li'/o 

fl/O 

Angla-Amp^(^anHnl■hK,L. 

Con  T>l»]i  lono  lb  Uain    .,. 
Imlia  lliilibcr,  G.  P.  ft  ToU 

1 
10 
4i 

6 
3* 

la 

100 
5 

'1 

r. 

MotrofTji  Ulcvlric  jjnitply 
Ltindoii  Kloctric  SapjiJj  ... 

105 

IS  July  ..... 
2  July 

TeltKivph  CoitstmetlaD  ... 
—  «X.  1989    

SL 
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NOTES. 


Lord  Mayor's  Carrioso.— 'I'tia  UiU|i«  oE  the  Lord 
JUay.^r'fl  carri.ii;c  irc  to  bo  lij^Utcii  by  cUclricity. 

'     Italy.—Aii   electric  tramway  if  filiortly  to  be  o[H!nBil 
between  Flaronce  iini)  Fiesnle.     Its  total   lei)3:th  will  Ue 
.7,:S00mttms. 

Newoaatle-oiider-Lyme.  -Tiie  Ctrrgwratioti  hu»  dc- 
Icidod  to  o|>|)ono  any  aiipticntion  to  supply  the  electric  light 
^within  it«  MCA  ol  giu  supply. 

PersonaL— Mr.  A.  Brj'son,  a  member  of  the  InatitTition 
tof  KIoclricLiI  I-'iij;ii)cors,  ha>i  boon  sipjwiiitcd  eM<^noor  and 
;  electrician  to  the  Etlitiliitrgli  Klectrical  Kxhibltioii. 

Old  Students'  Assoolatlon.  -The  sixth  smoking 
concert  of  Uiis  .i.-^ociitimi  will  1«  held  at  the  Manchester 
Hotel  (Ai(lt;rs,;;ite  street  .Slation)  tomorrow  evening. 

New  Book. — "  !VitciitIiilaii(]  ita  AppUcationti  to  the  Kx- 
plinatiaii  of  Eloctriciil  I'hunomcnB,"  popularly  trcutoil  l>y 
Dr.  Turalirtt,  traiislate<i  liy  [).  liuWrlaon,  B.yc.  Riving' 
toiiPi,  Wlitcrlou -pl:if.'i.>,   l/fimlnii. 


London  Connty  C«uncU,  -  -  llie  CnitnctI,  on  the 
inoiitlatioii  of  the  Fira  Brij^tle  Coinniittee,  reRolveil 
that  Mr.  •liiliiM  Sax's  U>n<tar  foi-  the  rO[inir  of  the  nholit 
cloctrtc  IkiIIb  of  the  various  lire  lii'ifpi'lo  jireuiisei  bv 
nccopted. 

•  Olad  ndlng«.  Messra.  Ransome*,  Sims,  :incl  .Icfforicfi, 
ot  Itiswich,  art',  ue  rinil,  extremely  lull  of  work  in  thnlr 
engine  depnrtnieiit,  haviivg  lari;Q  onlera  in  hand  for  all 
clnasen  of  engine  work,  incliiiliiig  eloctrie  li(;ht  and  iiiinin<; 
machinery. 

tPenBanoe.— At  the  niweting  of  the  C'oMiicil  last  wc«k, 
it  was  atatcd  that  Mr,  ■!.  N.  Shoollirud  was  a  taiirlid:it« 
for  the  poHitioij  of  cotiHulting  ongliiuer  iti  connection  with 
tiie  propoaol  application  of  the  Boaitl  for  a  pruvisionnl 
order  in  the  mutter  of  eloctrEc  lighting. 

Books  Reoeived, — AVo  have  received  from  Mc^ur^.  C 
Griltiti  and  Cu.  a  little  pamphlet,  entitl(»l  "  Advanced  and 
Honoiuit  Questions  in  MoffneUsDi  and  Electricity,  »|«cially 
arranged  fur  Te-tchoitt  and  Stiiduiitn  of  the  Science  and  Art 
l>Oi«rtmont,"  l)y  Prof.  Andrew  Jitmicson. 

Street  Railways. — New  ntieet  rnilways  to  bu  ujforated 
by  electric  motors  are  to  1>e  bnllt  at  Ann  Arbor.,  Mich. : 
Pierre,  Dak.  ;  Canton,  Ohio;  Grccmljiirg,  Pa.,  and  Fuir- 
baudt,  Minn.,  and  the  pn»[>oct8  are  favomiiblo  that  they 
■will  be  built  at  Waterloo,  N.Y.,  (Iroen  Bay,  Wis.,  nnd 
Stevens  Point,  Witt. 

Institution  of  Eleotrioal  Enginoora,— The  next 
meeting  u-ill  be  held  at  the  liiKtitntion  of  Civil  Engincci's, 
35,  Great  Ooorgo-sti-eet,  S.  W.,  on  Thuralny,  N'ovcmber  1 4, 
when  a  \m\m'  "  On  the  lii^hting  of  the  Melbourne  (Jcntcn- 
nial  International  Exhil»itioii,"  by  K.  U  M«rr»y,  will  Ixs 
rend  nnd  discuned. 

OardUr,— The  Bnish  lileetrical  Kngincering  Coni|MUiy 
iitid  the  Klcctric  Construction  and  Maintonftnce  Compsny 
have  written  letters  retjueating  the  Corporation  to  reconsider 
the  decision  to  oi>|>Q9a  all  Applications  for  [trovinional  orJen 
l3  supply  olectrictty  in  Ciirdiff.  These  ktten  were  by  the 
Council  ordered  to  lie  on  the  tiblo. 

Morloy. — We  recently  paid  a  \-istt  to  the  Springtield 
Woollun    Mills,  |>orfaa|>«   the   iRrgeat  of  tho  mitli  in  the 


immediate  district.  Those  mills  arc  jurtially  lighted  by 
olectricily,  t.hci-iirr«iitbcuiKtupplic4l  by  a  couple  of  Phoenix 
dynaiu'-D.  We  understAtid  that  oilier  mill  owners  nr« 
i;(intem[ilatiiit;  the  nae  of  electricity. 

Wirine  Tables.— We  have  received  a  copy  of  Wood- 
hoiuo  and  Knwiton's  wiring;  tahloH  mounted  on  rollers  and 
HtiitahJD  (or  hangini;  on  the  walls.  We  have,  a^  yet,  only 
cursorily  glancol  through  these  tables,  bnt  they  seem  to 
bi:  accurate,  and  will  bo  found  to  be  of  great  osstflUince  in 
determining  the  various  quest iuus  relating  to  the  distribution 
of  current. 

Personal.  We  umlerxtund  that  Mr.  (iislwrt  Kap|)  has 
taken  ocHcea  at  :U,  Parliament-street.  It  will  }m  noticed 
that  they  arc  in  the  iliHtriel  where  all  the  consulting  engineers 
do  coagrugatu  whether  Ibey  ailopt  one  btiin':h  of  the  pro- 
fession 01'  another  -in  fact,  St.  Oeorga  street  and  its  vicinity 
1:4  populated  almost  entirely  by  one  ur  othei'  bivnclioa  of 
consulting  engineeiii. 

Cologne.'  An  i liter tiational  uxlilliition  of  military 
appliances  is  to  Im  held  at  Cologne  next  year.  Among  the 
exhibits  uro  those  which  show  the  means  of  communica- 
tion, anil  this  jrasitiofi  alone  proinimts  to  be  one  of  the  most 
interesting  and  attrootive  (lajHrtments  of  the  exhibition,  a« 
here  the  Jield'Etnat^  fiehl-telegniphy  with  the  telephone, 
ballooning,  the  training  pigeons  fur  lettor-cnnying,  and 
aUn  the  vcloci[)C(li;,  will  cnier  the  lista, 

Swan  United.— The  recent  rise  in  Swan  shares  was 
jii^tififM),  aa  will  be  soon  from  the  report  and  balance-sheet 
given  ulHowhorc.  We  believe  this  is  the  first  dividend 
dechired  by  the  (company,  though  not  the  lirsl  time  the 
Ijniance  has  nhown  a  pmlit.  Wc  triiat  that  dx  per  cent  is 
hilt  an  earliest  of  future  dividends,  and  that  those  who 
have  waited  so  long  and  so  {latfently  will  he  amply  rejiaid 
lor  such  wailing.  Wu  must  cniigi-atulate  the  directors, 
and  porhnjv)  more  especially  the  manngcmeiit,  for  having 
Iteco  »o '«iicce«sful. 

Explosion. — London  has  experienced  the  result  of  a 
t'ulii>«ion  lietweeii  an  clectiic  spoik  and  gas.  Kcni^ing- 
tonians  need  not  Ik:  frightcnwl,  but  the  gas  com|Hnies  will 
Imve  to  lake  [urticulur  cu-e  tlial  the  vociuit  ftiuces  under- 
neath our  streets  are  not  lilled  with  gas  leaking  from  their 
pi[ies,  and  tho  eloi-tric  light  com|>nniDii  uiiist  sue  that  their 
leads  are  so  hiid  that  Sjuirkitig  in  iin]H)ssib1e  under  ordinary 
circuroatances.  Although  thin  explosion  had  eye  mtnoHses, 
its  cause  ia  not  iindoratood.  An  iiivc&tig-ation  will  pro- 
bably be  made  from  which  onlighteiiincnt  may  eome. 

Increased  Capital, — Wo  notice  that  the  second  inue 
of  IO,0(X>  ordiiiiuy  sharus  of  £')  each,  at  a  premium  of  Ss. 
per  sktrc,  and  WO  deb&ntiu-cs  of  £100  each,  at  u  premium 
of  £2,  has  been  oiTeityJ  by  the  Woodhouae  and  lEawsou 
I'tiitod  ComiMiiy.  This  i«  the  l>fiIuneo  of  the  capital  of 
the  com]HUiy,  and  is  required  hy  the  directoi's  hec:iuM!  of 
the  greatly  incrcnsct)  business  of  a  pivtitable  char.icter  that 
has  been  olTcrcd,  and  tbia  caiiilal  is  roijuiiod  to  enable  the 
company  to  acce|>t  Uie  increuseil  businew.  It  ia  statetl  that 
the  [4<emium  received  will  be  canie<l  to  n  reserve  fund. 

Barnsley.  -The  jiew  mnchine-ehed  of  the  Kaitway 
Founttry  Kelonging  to  Modsra.  t^ualtcr,  Hall,  and  Co.,  haa 
been  fitted  up  with  the  electric  light.  Larger  lighu  am 
used  for  general  illunuoaling  purpoaw  and  a  lG<.p.  lamp, 
which  can  be  placed  where  raqnired,  ia  Mipjdied  to  each 
workman's  bench  or  machine.  In  all,  there  ate  40  lam[M 
of  Iti  c.p,  and  live  of  tJOO  c-p.     The  easting-sbop  ts  also  to 


be  fitted.  The  light  is  lieing  introduceJ  into  other  works 
in  the  diBtrict.  Tbiu  tb«  foiindr>'  of  Messrs.  ^Villiam 
Arnold  and  Co.  iras  this  weol;  for  th«  first  time  lighted  by 
electricity. 

Oartnavel,  N.B. — The  Ifoyal  Lunatic  Asylum  is  to  be 
!i;L;htcd  by  oloctricity,  Mr.  W.  A.  Brysoa,  electrical  engi- 
neer, of  CJhsgow,  having  drawn  out  the  specification 
repaired.  The  iiisULlUtion  will  corutist  of  one  No.  H  Man- 
obastcr  dynamo  for  400  incandoocent  lighta,  and  one  Na  3 
dynamo  for  chai-|cing  occumuIutorB  for  50  lights,  to  bu  used 
M  a  pilot  circuit  at  aiffbt.  The  totul  number  of  Ixmpi  will 
bo  370  o(  16  e.p.,  and  six  large  "Sunbeam"  lamjM  of 
300  cp.  nch.  Tbo  contraclon  for  the  work  are  Messro. 
Anderson  and  Mutiro,  and  the  work  will  be  supervised  by 
Mr.  Brysoii. 

Banley. — The  large  worltg  of  Momfs.  J.  and  G.  Meakin, 
h'aalc  rottcricsi,  llontey,  arc  now  illuminated  with  the 
electric  lights  the  work  having  boon  caniot)  out  by  Mr. 
Jusupb  Blackbiim,  Xottinj^ham,  who  has  also  received  in- 
structions to  light  up  the  new  |>ai*ilion  and  entmncea,  now 
being  erected  at  Xottingbam,  to  accommodate  upwards  of 
1 2,000  jieople,  fur  the  vinit  of  the  Marquis  of  Salisbury  on 
tbo  :i^th  inet  Arc  lamps  will  be  lucd  thi-oughout,  for 
which  a  special  plant  is  now  being  pat  down,  under  the 
direction  of  Mr.  W  J.  Fitr«e,  the  lirm's  onginoer  and 
nutiuigcr.  Mcasrs.  Calvert  and  Wright  are  the  architects 
and  unginccn  fur  the  building. 

United  Telephone  Company  v.  Smith.— This  case 
came  before  Mr.  JiuLicv  Cfaitty,  in  the  High  Court  of 
•Instice,  on  Saturday,  on  motion  (or  judgment  in  default  of 
pleading  by  the  defendant.  The  action  was  brought  by 
the  plaintiffs  to  reetruin  tbo  infringement  by  the  defendant 
of  two  of  their  patent4.  Counsel  now  aekod  for  an  injunc- 
tion For  delivering  up  the  instrnmenta,  an  emiuiry  ae  to 
damages,  and  an  order  to  [tay  the  amount  of  such  damagce. 
The  plaintitl's  also  wiked  lor  their  full  costs,  charges,  and 
expenses,  us  l)Otivi>«n  soliL-itur  and  client,  up  to  and  includ- 
ing tlio  judgment,  with  liberty  to  apply  as  to  future  cosU 
in  chamber!).     His  lordship  mode  the  onlcr. 

Admiralty  Orders.— The  Admiralty  have  ordered 
that  :^honly  after  cooimibeioning  a  ship  un  inspection  arid 
(est  of  al!  electrical  fittings  Is  to  be  made  by  the  Steam 
Kesorvo  and  dockyard  authorities  in  the  presence  ol  the 
olficetB  of  the  ship  and  otHcers  from  the  departmenta  of  the 
Director  of  Naval  Ordnance  and  the  Director  of  Xaval 
Conatnirtion,  (a)  to  enmire  that  everything  ia  in  perfect 
order,  and  {!>)  to  |»ennit  the  ofliccrs  and  men  belonging  to 
the  ehiji  to  see  and  become  familiar  with  the  electric  instal- 
lation worked  at  it«  full  jwwor  by  the  dockyard  oi-  Steam 
Reaerve  authorities,  and  so  to  prevent  any  conflict  of 
opinion  siibaiK|tiently  as  to  Che  responsibility  for  mishaps 
on  nctuiil  service, 

London  Chamber  of  Conuneroe. — Wc  are  informed 
that  ill  accordance  with  tlic  following  resolution  unani- 
mously paseoil  at  the  last  meeting  of  the  Klectrical  Trader' 
Section,  a  xpecial  meeting  of  that  body  will  be  held  at  the 
offices  in  Kaatcheap  on  Monday  next,  the  Hth  inst..  at 
i  p.m. :  "  That  with  a  view  to  the  electrical  industry  tAkitig 
common  united  action  with  regaH  to  the  propoeed  Elec- 
tricjil  Exhibition  in  Edinburgh  in  1890,  a  committee  be 
appointed  to  consider  the  condiliona  on  which  it  m.xy  )je 
advisable  to  take  )>art  in  the  exhibition,  and  thatamcoling 
of  the  entire  electrical  section  of  this  chamber  be  called 
for  Monday,  the  11th  inst.,  to  reeeive  the  report,  and,  if 
thought  advisable,  to  liike  action  thereupon." 


Chelmsford.— The  anangementa  for  the  electric  light- 
■i]g  of  ike  luvrix  are  progressing.  One  or  two  nights  ago, 
the  arc  lamps  which  are  to  light  Moulaham-atrect,  from  the 
top  of  St.  JohnVroad  to  the  Stone  Bridge,  were  tested  for 
an  hour  or  more  with  remarkabb  otTeet.  The  light  waa 
dear  and  steady.  Tbe  inhabitanbi  of  the  courts  and  alleya 
came  out  to  gaM,  and,  the  children  flocking  into  the  otieeti 
tbo  scene  wa<  a  lively  one.  In  order  to  make  the  tllal 
comi>leto,  Menn.  Crotn)>ton  and  Co.  had  all  the  arc  lanpe 
which  arc  to  be  usoil  in  the  Iwrough  working  at  the  aame 
time,  the  eleven  not  yet  erected  being  fixod  in  the  lamp- 
room.  The  incandescent  lamps,  which  arc  to  be  lued 
in  the  narrower  itreete,  will  shortly  be  tested  like  the 
other*. 

Spanish  Exhibition. — A  correspondent  writea  oa 
concerijiii^  the  lighliug  u(  this  exhibition,  as  follows: 
"  Now  the  ^jpanieh  Exhibition  ia  over  I  wish  to  say  a  few 
words  about  the  electric  light  tVom  the  very  start  to  the 
very  l^tKt  hour  of  lighting  there  has  not  been  a  single  hltcll 
in  one  of  the  lights*,  not  a  single  breakdown  in  any  ol 
the  engines  or  dynamos,  a  spare  dynamo  ba>'irig  l>eeii 
kept  in  reserve  and  not  once  twitched  on  during 
the  whole  run.  There  baa  not  been  oihj  hot  Ixtaring 
in  either  enginee  or  dynamoa  during  the  five  months' 
run,  and,  taking  into  consideration  that  the  Gulcher 
Company  only  had  five  or  six  weeks' notice  of  the  lighUog, 
having  bad  to  make  every  lamp  and  D<;arly  every  dsnuuno 
for  the  inatallation,  1  think  groat  credit  is  duo  to  the  com- 
pmiy,  unci  also  the  way  in  which  it  wag  managed  by  tlie 
Oulchor  staff." 

Ireland. — At  Grove  riouse,  in  the  county  of  Tipi^crary, 

Ireland,  the  residence  of  Mr.  Richard  liurkc,  the  [lopular 
Muster  of  the  Tipporary  Hounds,  the  electric  light  is  beitig 
installed  on  an  extensive  scaW.  The  lamps  are  being  intro- 
dticetl  not  only  through  the  dwelling-house,  but  throughout 
the  out-oDices,  where  are  tended  and  carerl  some  twenty  of 
the  finest  hunters  to  be  found  in  the  South  of  Irelaod, 
ae  also  the  kennels,  etc  Tbo  iu»talUtion  conriste  of 
•  vertical  Rteam-ongine,  Elwell-Hiirker  dynamo,  and  set 
of  aceiimulatorn,  the  whole  calculated  to  nin  about  100 
lamp«  at  a  time.  Kloctroliora  of  a  handsome  and  costly 
character  are  provided  for  the  reception  and  other  pniKipal 
rooms,  and  elaborately  mounted  switchboards  for  control- 
ling the  main  and  branch  circuits.  The  whole  of  tfae 
installation  is  being  carried  out  accoitling  to  the  specifica- 
tion and  under  the  immediate  superintendence  of  Messrs. 
J.  K.  Fahio  and  Son. 

Bdinbnrgh  Exhibition. ^Considerable  progroes  ia 
being  mode  with  the  arrangenicnte  for  the  International 
Electric  and  Inventions  Exhibition  to  be  held  in  Kdinburgli 
next  year.  On  Monday  last  a  deputation  from  the  execu- 
tive council  watted  upon  the  council  of  the  Institution  ol 
Electiicul  Engineers,  with  roferonco  to  various  suggestions 
connected  with  the  adequate  representation  of  elec- 
trical science.  The  following  name^,  among  others, 
have  already  been  added  to  the  London  Coounittae, 
iindcr  the  presidency  of  Sir  Henry  Isaacs,  Lord  Mayor-elect, 
and  the  chairniati^hip  of  Sir  George  Hayter  Chubb  ;  Sir 
John  Lubbock,  M.P.,  F.H.S. ;  Sir  Henry  Koscoe,  M,P., 
F.R.S.;  Sir  PhiUp  CunliffeOwon,  K.C.B.,  K.C.M.O., 
CLE. ;  Sir  Frederick  Abel,  C.B.,  F.RS. ;  Sir  Charles 
MilU,  K.C.M.O.,  C.n.  ;  Sir  Arthur  Blyth.  K.C.M.G.,  C.B.  ; 
Sir  F.  Wyatt  Truscott ;  Baron  do  Bush  ;  E.  H.  C.  Braddon 
(AgcnuGenoral  for  Tasmania) ;  Captain  Shaw,  C.B.  ; 
Colonel  tioaraud,  and  Mr.  V>.  H.  Preece. 
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Newontttlc— It  is  stAted  that  Lliv  two  elcctricr  lighUag 
companies  hare  i)c«ii  iiiiablu  to  uoumencfl  operations  on 
ucconnt  of  a  tecliiiicul  [Kiint  of  law,  which  n#aita  the 
iIocT.itoii  of  ibe  liiu'  ufficei's  uf  the  Crown.  Until  lliis  puiiil 
ia  settled  the  lioiiiil  of  Tnide  cannot  gi-aiit  the  licenses, 
and,  of  tourso,  moantinie  the  companiea  are  alwohitBly 
liowQi-lesa.  H(tnt  comixLni'OS  nrc  unite  ready  to  commence 
0{>eni4tioiiB  directly  the  license  nrrivM.  Thiis  far  a  New- 
castle conl«uiporaiy,  but  as  far  as  we  know  only  one  of 
the  companies  is  really  ready  tu  start  at  once.  Many 
visitors  to  the  late  meeting  of  the  British  Association  may 
have  strolled  down  ihfl  street,  paat  the  reception-rooms, 
and  if  so,  th€y  would  see  a  new  building  with  a  tall 
chimney  shaft  in  front  of  them.  This  building  is  the 
elocthc  light  station  of  what  may  be  termed  the  local 
company,  and  at  the  time  of  our  visit  one  of  the  fine  Robcy 
onginee  was  running.  The  dyniimo,  a  Mordey  alternator, 
was  daily  ex|>ected.  Thi«  station,  then,  i.<  ready  to  run,  but 
where  and  what  of  the  other  T 

An  Eleotrlool  i:&Kiii««r  Drowned.— A  aad  occur- 
roJice  baa  bappeneri  at  Ktrnria,  in  th«  death  by  drowning 
of  Mr.  F.  W.  Neale,  son  of  Mr.  John  Keale,  snjwrintenifent 
of  the  telegraph  department  of  the  Nortb  StafTordshiro 
Kailn-ay  at  Stoke-on-Trent.  It  appears  that  the  deceased 
waB  walking  aCong  the  towing-path  of  the  Trent  and 
Mersey  Canal,  botweoii  Leugport  and  Etniria,  and 
whcti  opposite  Earl  Granville'*  forge  he  was  seen 
Ui  staler  and  fall  into  the  water.  Several  frork- 
men  ran  from  the  forgo  to  the  canal  side,  but  when 
they  got  there  Mr.  Neale  had  disappeared.  One  of 
the  men  dived  into  the  wat«r  repeatedly,  but  despite  every 
effort  that  conld  be  made,  over  an  hour  elapsed  before  the 
body  wa*  recovered.  The  deceased,  who  was  about  30 
ye»Ti  of  age,  was  an  electrical  engineer,  carrying  on  buei- 
nefis  at  Stoke,  and  he  wiw  well  known  througbont  the  dia- 
trtct  from  bin  connection  with  the  telephone.  It  is  sup- 
(Nmed  that  the  deceaoed  fell  into  the  caiial  while  in  a  lit, 
baving  been  subject  to  such  seizures  for  some  time  past. 

Society  of  Arts.— The  opeuiitg  meoting  of  the  Society 
of  ArtJ*  will  be  hold  on  Wednesday  eveniufi.  20th  November, 
when  an  address  will  be  delivered  by  the  Duke  of  Abercora, 
CR,  chairman  of  council.  The  papers  fixed  for  reading  at 
the  Wednesday  evening  meetings  before  Christnina  are  as 
follows:  Xovomber  27,  "Scientific  and  Technical  fnstruc- 
tioii  in  DemontAry  Schools,"  by  Ur.  J.  Hall  Oliulsloiio, 
P.K.S.  On  this  occasion  the  Uight  Hon.  A.  J.  Mundella, 
M.P,,  will  take  the  chair.  December  4,  "  Ilabies  and  ita 
Prevention,"  by  Armand  Ruffer,  M.D.  December  11, 
"The  Paris  Eihihition,"  by  H.  Trueman  Wood,  M.\., 
secretary  to  the  society.  Sir  Philip  Cunliffc-Owou,  K.C.B., 
will  preside.  December  18,  "London Sewage,"  bySir  Robert 
Itawlinson,  K.C.B.  We  notice  that  the  second  series  of 
Cantor  lectures,  to  be  delivered  on  January  20  and  27, 
February  3  and  10.  is  ou  "  The  Electromagnet.'*  The 
lecturer  ia  Prof.  S.  P.  Thompson,  wtto  may  be  said  to  be 
one  of  the  best  and  clearest  lecturers  now  living.  These 
lectures  should  be  of  the  greatest  interest  to  electrical 
engineers. 

W*Ur  Coloora  and  (be  KI««trlo  Lieht,— A  new 

point  to  bo  considered  in  tho  fitting  of  interiors  with  electric 
light  has  been  raised  by  Mr.  J.  J.  Hiuej',  of  Raven's  Moat, 
.Eastboiimc,  with  reference  to  tho  actinic  efToct  of  the  light 
upon  water-colour  paintiiiga.  It  is  well  known  that  the 
strong  light  of  the  sun  will  cause  some  uolour^  to  fade, 
and  it  uppears  this  ulfeet  ia  to  be  feared  it  an  incandescent 


lamp  is  buDg  too  near  to  the  dmwing.  Mr.  HJasey  writes : 
"Now  that  the  electric  light  ia  being  generally  intro- 
duced into  our  houses,  it  may  bo  as  well  to  caution  those 
pOBse«fiing  valuable  water-Golour  paintings  a^ainist  placing 
tlie  electric  lamps  in  close  proximity  to  their  pictures,  as  I 
have  found,  after  three  yeai's'  experience  of  the  electric 
(incandescent)  light  in  my  own  homo,  that,  so  placed,  the 
new  illuminant  is  suOieiently  powerful  to  cause  some  of 
the  more  delicate  pigments  to  fade  to  a  greater  or  a  lesser 
degree.  Water  colours  that  arc  safe  in  difTuKed  daylight 
arc  certainly  not  uEways  so  when  exposed  night  after  night* 
for  many  hours,  to  the  active  white  light  of  electricity 
close  at  hand." 

The  Jallen  Company.— This  company  has  iasuod  a 
circidar,  dated  New  York,  Oct.  26,  to  tho  effect  that  in  view 
of  the  recent  decision  of  Judge  Lacombe,  assigning  to  this 
company  a  definite  and  tpecilic  process  of  making  its 
storage  batteries  a^  disUnguished  from  other  methods, 
they  have  concluded  to  Iremporarily  suspend  the  operation 
of  the  cars  in  New  York  ]>ending  the  manufacture  of 
batteries  according  to  the  method  prescribed  by  the 
court.  The  factory  at  Camden  will  expeilite  the 
manufacture  of  batteries  so  as  to  enable  them  within 
a  few  weeks  to  reeume  oporationa.  "  It  is  gratifying,"  saya 
the  com[)an3-,  "to  know  that  the  court  has  finally  deter 
mined  the  respective  ngbta  of  tbi^  company  and  the 
complainants  as  to  the  methods  to  be  employed  by  each  in 
making  batteries,  more  especially  as  the  method  we  shall 
now  employ  is  not  only  practical,  but,  in  the  opinion  of 
Hitch  competent  experts  as  Prof.  Cross,  of  the  Institute  of 
Technology,  Prof.  BtHckott,  of  Princeton  College,  and 
Prof.  PMward  Weston,  of  Newark,  is  superior  to  the  method 
awarded  to  tho  complainanL" 

Iioeda. — Mr.  ii  Ford,  on  the  31  si  of  October, 
applied  bo  Mr.  Justice  Chiity,  in  the  Chancery  Division, 
on  behalf  of  Mr.  Monteith,  of  Leeds,  for  an  int«rim  injunc- 
tion over  the  next  day,  with  leave  to  servo  notice  of  motion 
with  copy  of  tJie  writ  in  the  action  on  the  liquidator  of  an 
electric  lighting  comjiany  tn  restrain  him  from  removing 
fropi  the  plaintiffs  prcmia>ca  the  apixu-atu-t  for  lighting  these 
premises  with  electricity.  The  circumstances  under  which 
the  application  was  made  were  that  in  October,  1888,  the 
company  entered  into  a  contract  with  Mr.  Monteith  to  light 
bis  promises  electrically  foe  five  years  The  company  since 
then  has  gone  into  liquidation,  and  a  liquidator  has  been 
appointed.  This  gentleman,  it  ifassaid,  Hnding  the  eontrset 
an  unprofitable  one,  had  determined  not  to  continue  it,  and 
be  had  given  notice  of  his  intention  to  remove  the  plant 
that  day.  The  premises,  not  having  sufficient  gas-lighting 
power,  it  was  alleged,  would  be  left  in  darkness  if  the 
electric  lighting  was  discontinued,  and  on  the  ground  that 
the  contract  of  the  company  ought  to  be  carried  out,  the 
plaintiff  sought  the  relief  of  the  court;  and  Mr.  Justice 
Chitty  granted  it. 

Indlambber, — We  have  received  the  first  number  of 
an  American  coatemponuy  devoted  to  the  indiambber 
industry,  eutitled  Tiu  IwUamUier  World,  and  ainong  other 
interesting  matter  we  Itnd  the  foibwing  note  on  iusuhition  i 
"  It  will  necessarily  be  some  time  before  all  the  ctrcmts  of 
the  various  illuminating  companies  in  our  principal 
cities  are  placed  under  ground,  but  meanwhile  it  is 
passing  strange  that  the  companies  do  not  attend 
more  oaiefullj-  to  the  poroper  insulation  (^  their  overhead 
wires,  There  is  an  abumUnce  of  good  types  of  insu- 
lated wires  for  outdoor    work,  and    the  companies   have 


not  tbo  excuse  they  bwt  n  few  jmn  btck  of  not 
being  able  lo  obtain  propur  nuterial  at  a  roaaonable  price. 
The  r6c«nt  elona,  and  the  removul  of  the  telegraph  ftii<l 
tclc|>hono  wires  in  many  atreeta  of  New  York,  havo  served 
to  make  nior«  apiRLTflnl  the  necewit/  for  the  reconstruction 
of  eomo  of  tb«  etectric  ligbt  cirtuilts.  By  tmderUiktng  thit. 
tba  companioe  would  servo  their  owa  interests  in  more  wayn 
than  one,  and  perh«i.i  wc  should  be  spared  some  of  the 
rabid  writing  on  electrical  subjects  that  has  lately  becoiSQ 
•o  common  in  the  dailiea." 

nie  "  Sootsmnn  "  on  Eleotrioal  EnBrineers. — '^  In 

eciontitic  circle!)  ;i  n'nA  ilual  ^A  iiiterixit  utt^cljcs  to  tbo 
fiiidl  deciaJOH  of  tbo  Committee  of  the  London  Chamber  of 
Commdnw,  appointed  to  cooalder  ivliat  sto^is  the  electric 
liglii  companies  should  take  in  relation  to  the  fol^ll- 
coming  exhibition  in  Edinburgh.  There  is  sttch  & 
eiHirt  in  the  electrical  world  at  preaent  ihii  the 
companiea  seem  to  think  they  can  diipenso  with 
Hi^aya  at  the  vartoiu  exbibJlionti  held  thronghont  the 
country.  Something  of  this  feeling  haa  been  manifesting 
itaelf  for  some  lime,  but  at  last  it  haa  be^m  to  lake 
shape.  The  componies  think,  too,  that  »ome  more  cnn- 
sideralton  ou^bt  to  bo  shown  to  them  by  the  pro- 
moteni  of  exhibitions.  What  they  desire  is  practicMly 
space  and  power  free  of  charge.  Tf  iheao  are  not 
conceded,  the  boycotting  of  the  exhibitions  wbi«b  refuse 
Is  taJkod  of,  but  in  the  present  cose  it  is  hoped  more 
moderate  counsels  may  prevail,  and  th.it  with  a  little  con- 
cession on  both  siden  all  difficulty  uHll  be  removed.  The 
question  has  been  raised  in  connection  with  the  forthcoming 
exhibition  in  Edinburgh,  merely  because  it  in  being  pro- 
moted at  a  time  which,  in  the  opinion  of  the  electric  lijiht 
compBoies,  is  favourable  for  arriving  at  concerted  action." 

HIgh-Tonsion    Carr«iits. — Mr.    J.    T.    Bottomley, 

writing  to  the  Glaxgou^  Iffralil,  discusses  the  introdnction 
of  higb'tension  currenta  into  the  northern  city,  and  stales 
that  ho  haa  a  list  of  91  deaths  caused  by  electric  light  cur- 
rents, and  this  is  by  no  ueaits  complete.  Most  of  the«o 
casualties  have  taken  place  in  America,  where 
nverhead  wires  are  the  nite,  and  not  the  exce]>' 
tiou.  Mr.  Bottomley  pointa  out  that  we  ought  to 
have  gained  experience  from  American  work,  and 
oven  if  overhead  wires  are  permitted,  the  public 
must  protect  Ihomselves  by  calling  on  those  in  anthority 
to  aoe  thai  proper  precautions  arc  taken  for  their  safety. 
Mr.  ttottomU-y  concliidea  bis  letter  with  the  fotlowing ;  "  It  is 
a  uo*t  serious  (jue«tion  at  the  prewnt  time  to  what  extent 
it  shoiikl  be  jiermitted  lo  spread  a  network  of  conductors 
lur  high-tension  currenU — and  particularly  litgh-tension 
alternating  currents — through  densely  populated  cities. 
Some  of  Ibe  highest  autboritjos,  including  Mr.  Edison  ami 
Sir  William  Thomaon,  are  more  than  doubtful  whether  it 
should  1m  allowetl  at  all ;  and  it  is  Largely  a  matter  of  costt 
of  copper  vertUA  comparattvo  safety  from  lire  and  complete 
safety  to  life.  In  any  case  it  is  prudent  that  whatever  is 
dona  sboitlil  bo  done  with  due  precautions,  aod  with  foil 
knowlodf;e  of  all  who  are  eonoemad.  This  is  the  only  way 
to  avoid  ultimate  loss  and  disappointment. '" 

IiaetBT*  ea  tb*  Talapbone.— A  lecture  of  unusual 
Inlereal  wan  delivered  by  Mr.  Alfred  CoUbuo,  fieaeral 
manager  of  the  National  Telephone  Comiwoy,  Rirminghsm, 
In  oonneclicn  with  the  Aston  free  Library  lectures,  on 
Tuenday  evening.  The  laeturar,  in  a  very  lucid  and  simple 
manner,  ex])Liiiiatl  the  theoiy  of  aoimd  on  which  the  tela 
iihuiio  is  bawil,  Jtnl  illu>t<mtvd  h>a  tcnurks  with  a  numbor 


of  interesting  experimenta.  An  exemplificaiion  ot  the 
[imctical  working  of  tbo  telephone  waa  aleo  Rh'W,  the 
platform  being  for  tbo  time  beil^  eonvorted  into  a  teis- 
phonic  exchange,  two  instrumenla  fixed  at  the  lower  end 
of  the  room  representing  the  speaking  sutions  of  two  sob 
scribors.  Photographs  of  all  the  princi|nl  exchanges  in 
CJreat  Britain  were  shown  by  the  Ume-ligbtr  and  at  tht 
conclusion  of  the  lecture  a  practical  demonstmtioa  wm 
given  of  Ihc  capabilities  of  the  telephone  for  tranmnitttag 
soiiEidii  over  long  distances,  a  comet  soio  playod  at  Brafl(tir»i 
being  distinctly  hconl  by  the  whole  audience  in  the  loctnn- 
r<K)m  at  Aston.  The  Itev.  F.  Smith,  M.A.,  presided,  ud 
3  unanimoua  vote  o(  thanks  was  aeconled  to  the  lectunv 
on  the  motion  of  Dr.  John  Unrvcy,  J.  P.,  seconded  by  Mr 
J.  Osborne.  Such  lectures  as  thcee  are  calniUtfd  la 
increase  the  knowledge  of  electrical  matkan  uaOBgM  Ikt 
general  body  politic,  and  do  an  immense  amooDt  ei  good 
in  putting  information  into  popular  language  and  8|ireatfiif 
it  among  the  community, 

Oroth'a  Bleetrio  Tajmiaff  Pro«ws. — Since  tht 
appearance  of  our  note  on  this  subject  but  week  we  bit 
obtaineil  the  views  of  practical  men  upon  the  snbjecC,  whs 
have  long  been  ong^;od  in  the  tanning  Jndtutry.  TW 
general  opinion  seems  to  bo  that  although  leather  May  hi 
obtsinoil,  it  mast  necessarily  be  far  inferior  lo  ihM 
which  has  been  obtained  by  thi  usual  procaes.  s^ 
thai  while  there  may  bo  initial  saving  tn  tbo  pndar 
lion  of  such  leather,  there  will  bo  a  loM  in  realii^ 
bocaiieo  of  the  inferior  <|uility  {mxlneed.  It  is  dilHettlt  lar 
the  pEHCticnl  man  to  understand  where  electrietty  comas  ia, 
and  if  the  practical  nun  cannot  understand  it,  ft  is  al3l 
morfl  diRicult  for  thu  olectriciun.  So  far  as  we  can  inagws 
what  takco  pUce,  the  current  would  decompoee  boom  of  tht 
solution,  the  gaaea  would  be  given  ofT  al  the  eleettvida, 
and  huw  tbts  assists  the  cotnbinalion  of  the  tanning 
of  the  bark  with  the  golantine  of  the  hide  b  not 
as  yet  well  understood.  The  practical  optnton  m 
that  the  efficacy  consists  in  having  the  aolatiai 
warm  and  keeping  the  hides  moving,  but  there  b 
nothing  new  in  this.  When  the  hides  are  tint  put  intoths 
pit  they  are  frequently  moved  so  that  ihe  uiitoMe  ai  tht 
skin  ahall  not  be  too  rapidly  acto<l  npon,  itnd  too  ban]  tm 
the  percohitioii  of  the  solution  into  the  interior,  am]  aks 
that  there  shall  be  an  equality  of  action  throiij^hout  the 
])elt.  The  objection  nrgcd  against  hanging  the  aldns  apm 
ndiatiug  uj-iu«  and  moving  thorn  through  the  lii|ttor  is  lit 
unotpiality  ot  the  action  which  t^ikos  jiloce  in  the  lower  {Wi 
over  and  above  that  on  the  npfier  part.  At  any  rale,  hahwt 
our  electrical  friends  enter  ujion  ati  enterprise  of  this  ktad 
it  would  be  well  to  have  for  more  information  on  the  eobjed 
tbatt  is  at  present  available.  Wo  mtist  take  the 
of  iiiventoni  and  promoters  utid  tho  reatdu  they  oblafai,Hi 
see  how  far  they  agree  with  those  of  1 
authorities. 

Rlotimond  (Virgtnla)  Tramway.  — Statemmte  an 
going  about  in  tho  tVmerican  preas  to  the  effect  thai  thi 
liiiatKial  success  of  the  much  vauntod  BidunoodL  Va..  alaotiB 
railroad  is  more  than  doubtful, and  it  hu  baoa  BniMiiMri 
that  the  company  will  change  the  lyeten  or  rwert  ts 
honea.  It  seems  there  in  a  [itece  of  financial  aohenting  ti 
the  bottom  of  this  matter.  The  read  was  bought  np  ^  s 
syndicate  <>f  New  Vork  eapitilirta,  ono  of  whom  was  a  Mr- 
tlynn,  since  dead.  The  equipment  of  the  line  by  alecinaiy 
was  undertaken  by  Sprague  before  the  very  ardnoaa 
ditions  were  krwwn.  N'evcrtheleM  the  dUBcalt*« 
tackled  Aiid,  as  wo  know,  uvunxKoe.  Tbo  S|ini(;ueOain|mry  * 


ropnaientative  has  mttAe  a  statement  «pon  the  afTnira  of  the 
tramway,  and  says ;  "  Though  wrotchoily  conatnictcil  «»  to 
track,  etc.,  Ihc  lino  was  ftt  first  ami  tiAa  over  aince  been,  aa 
\VQ  are  informed,  a  tiiiniiciiil  fnn'^^jtu.  Thai  this  ia  so,  and 
that  miiny  nf  the  stoiios  told  of  hiirn-niits  ami  troiililei!  iii-e 
grtwaly  cxsisjccnilotl,  may  W  inrcircrl  from  Ihc  *i.atotiirnt 
of  the  gross  roci;i]ita,  200,000iloU.  jier  year,  which  nic;ilis 
4,000,000  Dftaaerigei-s  per  year  in  a  city  of  «0,000  iiiha.lii- 
tants.  Ncverthol«BR,  that  such  troiiMo^  h:tvo  oxieted  fur 
more  than  in  other  roiulKorQtjiul  •ii/.oor  leRx,  JHiiivlcniahte, 
ami  is  due  to  the  atUtndoiiMtiimeil  hy  the  New  York  owncrn. 
KulyiiiK  iiiion  our  interest  in  the  roaintciiancc  innl  luivor 
ti«inj;  vuliio  ef  the  rciftd,  they  rcfuscil  Ut  hear  any  part,  of 
the  coat  nf  putting  the  mad  in  gnod  iiondilioii  as  tn  track, 
ro[)3irs  on  cars  ami  overhead  rtnictnrc,  even  going  no  fnr 
as  to  itogb4.'t  to  jirovidu  the  can  with  itriy  shelter  whatever 
in  the  way  of  cur  honsc ;  so  that  from  the  be^iiiiiiiiK  up  to 
the  preeeiit  timo,  aa  vfc  are  informed,  there  hnn  Ijuon  no 
way  hut  Lo  allow  tlio  cars  to  stand  in  o|ieii  nir  in  all  vnn- 
ditioiiR  of  weather,  liecomin)^  water  gmked  and  wr:ither 
hcatcn.  Aftor  putting  a  lnr>;o  amnnnt  nf  mmioy  into  the 
rood,  wc  al>Eotiitcly  i-ofused  tn  become  the  viutioiH  lun^^er 
of  any  aneh  |mi<:ti<-<>,  and  in  hogie  of  injuring  iia,  maLt«r!i 
have  Ijeen  allowed  Ut  dnfl  alorij;  fmni  ItaJ  to  worse.  The 
aniiniiH  of  the  onslaught  upon  the  nmd  h  the  desire  of  the 
active  nmnoi^rn  in  Richinnml  to  secure  cnutroL  of  the  rond 
at  oxtrcntoly  lo\c  ligiircs,  The)-  hope  u>  <lo  this  by  obtain- 
ing the  iiiteri-Kt  of  Mr.  Klynn's  eHUite,  which  ia  now  held 
bv  liifi  widow.  The  raiil  is,  in  fart,  a  ho.iianz;i  to  its  owners, 
or  would  bo  with  pioper  luaintcnHtiL-o  and  hmvier  njipii 
ratms  And  the  eoitdcmnation  of  electricity  in  Intt  one  of 
th«  methwla  emplo]'od  to  '  bear  the  market.'  " 

Boamemoath.— The  lirnsL  OomjviMy  ix  showing  com- 
mondablc  activity  in  pushing  the  interests  of  elccLric  light- 
ing in  this  favoured  town.  They  havn  already  oatahliBheil 
a  central  station,  which  i*  mipplyitig  the  airront  to  mtnn  of 
the  leaiting  hotels  and  t<i  private  hounea.  A  fcwdnfaagu 
a  depitUitinn  from  the  Loro|any  wm  raceivad  liy  Uie  Light- 
ing  (.'oiiiuiitlee  of  the  Doitrnoniuntli  Ititprovemoit  Oommiri- 
sioncrs,  to  whom  it  was  pointed  out  thai  in  their  work 
every  effort  was  made,  when  the  i^pteetioii  wtm  iho 
ccMblishment  of  central  electric  light  stdtionb,  to 
examine  the  local  L-irciimatances  and  re<pn'reiuent«  nnd 
to  adopt  that  fiystom  best  ralciilatcd  to  answer  these 
re'juircHients.  iiore,  m  elecwlierc,  the  queilioii  of 
overhead  wires  is  one  of  imporUince,  and  it  wast  ]>oint«d 
out  by  the  deputation  thai  this  telephone  companies  them- 
selves, using  ovurheiid  wires,  wtte  the  uiu«t  active 
opfioiiont^  to  anyone  elne  adopting  njeli  a  .HyKtein,  and 
that,  for  example,  if  overh&id  wires  wore  used  at  Bourne- 
mouth, the  tutsl  niiinhcr  viRilile  woidd  rcprcacnt  otdy  a 
small  proirortion  of  the  telephone  wirox  at  jtrexent  erectoil. 
After  the  M^htiiij;  ('ommittee  had  uxamiiiod  the  plaiL*  of 
the  Itniah  L'unipany,  uial  ubluined  full  information  in 
ngftrd  to  the  tenus  of  the  propo9c<l  pro^i9ional  order,  they 
prnceodedtotho  lighlinitatatiunorthe  llnish  ('om|nny  in  the 
Buiinie  Valley,  adjacent  tn  tho  (!;u  Works.  The  Brush 
Com^iany  have  itcipiireil  the  frtiohold  v>f  a  very  Urge  pint  uf 
land,  conveniently  situated  as  to  supply  of  fuel  and  water, 
*nA  <juit«  free  from  the  objoetion  t^  the  site  of  former 
clectrie  worka,  in  ao  fai  aa  there  arc  no  rindt*  of  caudng 
inconvenience  or  annoyance  from  vibration  or  other  trouble 
to  rcsidcnlii.  They  have  erected  »  building  covering  3,200 
iK)uare  feet,  which  will  be  extended  to  l:f,000  B>|iiar<!  foot. 
The  plant  >it  present  installett  conaiEts  of  two  compound 
verUca)    •l«am-eiit(inei»,    designetl    by    W.  Kawoiih,    the 


enpneer  o(  the  company,  of  lH  h.p.  aocb,  rt<«m  being 
Biippliwl  by  two  water  tube  Iwilors  of  150  h.p.  each.  Th© 
engines  tliive  two  of  the  well-known  Monley  Victoria 
alternate  enrraut  dynamos,  each  cafKLblc  of  supplying 
1,000  incandescent  lamps.  The  plant  is  now  in  use 
supplying  lij-bt  to  Newlyn's  Hotel,  the  Sanatorium,  and 
other  cnstomora.  Knt  a  larger  plant  i«  now  being  put 
down,  consisting  of  an  engine  of  200  h.p.  and  two 
rlynanioH,  each  ua{i:di1e  of  niaiuLiining  3,000  lamps  of 
10  t^.p.  each.  When  this  plant  lias  been  erQCte<l,  the 
present  machinery  will  bo  devoted  to  supplying  lighba 
reijiiirait  during  the  day,  so  that  customerH  may  l»e  able  to 
tnrn  on  tlioir  electric  lampn  at  any  hour  of  the  day  or 
tii^ht.  If  nccesiary,  the  company  would  be  prep&rotl  to 
pnt  down  fnrther  plant — in  fact,  to  •'npiily  all  the  current 
rorjuir&d. 

BirminKhAm.— Crowded  out  of  our  laaue  of  lost  we«k, 
ncveilholcas  it  will  be  well  to  refer  more  fully  to  the  trial 
of  an  electric  ti-aracar  belonging  to  the  IJirmingham  Central 
Tramways  Company,  of  the  ty|)e  recently  jtrodnccd  by 
Mr  Thus.  I'arker,  of  i-Ilwel I- Parker  and  Co.,  Limited,  of 
Wolverhampton,  in  t'onjiinclion  with  Mr.  Alfred  Dickinson, 
tho  coiiBiilting  mechaniual  engineer  of  the  cotu|)aiiy. 
The  nin  was  from  Siation- street  tn  the  Spiirkbi-ook 
depot  and  buck  with  a  full  load  of  |)a8aengci'fl. 
A  number  of  t^cnlleuLcn  interested  in  olcctncal 
engineering  were  preaent,  among  whom  may  \n!  mentioned 
the  Mayor  of  Birmingham,  Sir  Saul  Samuel  (Agent^Oeneral 
for  New  South  Wales),  Sir  Daniel  Cooper,  O.CALCi.,  Sir 
K,  Fowler,  Bart,,  M.R,  Sir  Henry  C.  Mance,  CLE.,  Sir 
Uougiaa  Fox,  M.LC.£.,  Aldonnan  Powell  Williams,  M.P., 
Mr.  J.  Spencer  Balfour,  M.P.,  Mr.  T.  P.  (rConnor,  M.P., 
Colonel  Twynani  (eh-ninnan  of  the  Btrmingbatii  and  Mid- 
land Tramways  Coin|iany),  Onundllor  Liiwlcy  Parker 
(chairman),  and  Messrs.  J.  Smith  and  (Granger 
{memlKtrs  of  the  Public  Works  Committee},  •>.  K, 
H,  tionlun,  D.  S.  Hushick  (vliairmaii  of  the  Hir 
lutugham  and  Asloii  Tramways  Company),  Thomas 
Parker,  -I.  It.  Verity,  Mesai-s.  Smith,  Ncalo,  and 
Wain  (directnrn  of  the  company)  ;  the  following  othcials 
of  the  Central  Tramways  Company  :  Mr.  .1.  Kincaid,  engi- 
neer ;  Mr.  W,  Holraden,  secretary  ;  Mr.  Alfred  Diukinsen, 
cnnaiilting  mechanical  engineer;  Mr.  C  Ifan'Oy  Herring, 
trallic  manager;  Mr.  It.  IL  Dickinson,  locomotive  au|>er- 
intomlciit ;  and  utbcrs.  The  comjmtiy  assembled  Iwing  too 
niimeroiH  to  travel  by  the  eleotric  ear  ainne,  n  steam  driven 
car  preceded  the  electric  car  carrpng  a  numlicr  of  the 
visitors.  The  liial  was  regarded  aa  highly  satisfactoi'y. 
The  c&r  waa  driven  hy  Air.  Dickinson,  and  its  journey 
was  watchcl  with  ^est  interest  by  crowds  of  sjwc- 
tutors  who  lusemblod  :dong  the  route  Aficr  the 
trial,  a  Inncheon  wa>  hchi  at  The  (Queen's  Hotel,  {ire- 
sidcd  over  by  Mr.  •loseph  Smith.  That  gentleman,  in 
proiMHiing  the  toiwt  of  "  Sneccss  to  the  System  uf  Electric 
Traction,"  B|>oke  at  some  length  of  the  advantAgos  of 
eleotric  over  hnrau  tnirtion.  He  said  that  he  would  eall 
iil>ori  nobody  to  i'esiK>iid  to  the  toast  proposed,  as  he 
thought  electric  traction  was  able  to  answer  for  iteelf. 
Other  toast6  wore  (iropOBcd,  and,  in  replying,  Mr.  Smith 
stated  that  he  woloomed  the  propognl  referrod  to  by  Coun- 
cillor Lawley  Parker,  to  the  clfcct  that  electricity  >diou1d 
be  used  on  other  routes  than  Itristol-road,  and  said  if  he  bad 
not  been  satistiod  that  the  enbmicet)  profit  of  electric 
traction  would  pay  for  the  abolition  of  iteftm-enginoa  bt 
would  never  have  advocated  it.  The  health  of  Mr.  Thonni 
Parker  having  bemi  drunk,  the  ptxweedinga  teroiiiiat«d. 
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THE  INSTITUTION    OF   ELECTRICAL   ENGINEERS. 


The  Grat  annual  dinner  of  the  Institution  of  Electrical 
Engineors  wa«  held  on  Mondav  evening  lastat  the  Criterion 
Sestauntnt.  The  president,  Sir  WilUam  Thomaon,  ocuupied 
the  chair,  and  the  i^icsb  ot  the  evening  wm  Lord  Sah'sbury. 
The  dinner  was  well  attended,  every  ti^^ket  having  hean 
dispoMd  of,  Uto  apphcantq  hnving  to  be  refused.  The 
Bftcrolary  o(  the  lociety,  Mr.  F.  tl.  \Vebl>.  hiwl  taken  the 
greateiit  puns  to  niuko  the  tQceting  a  succeiis,  and  he  must 
be  fongratnlated  that  hia  efforts  were  not  in  vain.  Almoet 
all  the  well  liLiowii  moiubortj  wore  preaent,  and  in  every 
way  the  nicuttng  t>(]e»iixl  to  indicate  thitt  the  idea  was  in 
acoordance  with  the  fu«Iitigs  of  the  mcnibei>>.  At  the  con- 
cliuion  of  the  dinner,  which  wiu  eerv<yd  in  Mewrs.  Spiers 
uml  Poiid'e  woU-known  ittyte  : 

The  Cii\ii{MAN.  ill  proposinp  the  toajil  of  "  The  tiueen," 
said  that  tho  Institutiuri  of  Klectncal  Knffineers  had  everv 
i-eaiwii  to  apinctiute  to  the  full  the  reign  of  Queen  Victoritt. 
Lturiiig  the  lifetime  of  her  Mujusty  electficity  h«(i  becunie 
:i  tuietiee.  Oerslwl's  diM.'Ov<ii-ies  took  place  vory  nearly  at 
the  tiajo  when  hor  Majesty  wae  bom,  and  electricity 
became  <i  branch  of  engineering  almoot  at  the  siinie  time 
that  the  tjueen  came  to  ih«  throne.  The  prosiierity  which 
had  attended  her  roign  had  been  shaiwl,  of  all  profeseionB, 
most  notably  by  thoao  whose  development  had  led  to  the 
exiAteiice  of  the  Instttutinn  of  Electrical  Enj^iiieerii. 

Aftei-  the  toast  of  "The  Prince  and  Prinoeas  of  Wales" 
h&d  been  duly  honoured, 

The  Chairman  proposed  "  The  Army,  Navy,  and 
RttKrvo  Forces."  lie  «aid  that  it  seemed  as  if  the  Army 
aad  Navy  w«r«  to  bocom»  year  by  year  morn  and  more 
electrical  The  telegraph  department  attucbed  to  the  Army 
had  long  connected  the  land  forces  with  electricity,  and  30 
years  iijio  the  hiying  of  the  great  submarine  cables  (ecmcd 
to  indicate  that  nn  electrician,  unlc«i!t  he  were  a  sailor  too, 
wuB  almoflt  luelcfta.  Electrical  .science  formed  the  fnuntla' 
tiori  of  the  knowledge  of  scientilic  otBcflra  of  both  aorvioes, 
and  now  no  Ices  than  70  mombent  of  the  liiBtitiilion 
belonged  cither  to  the  Army  or  the  Xavy. 

M.uobOknkrai.  Wiuhhh,  in  rcaponding  for  the  Army, 
mid  the  application  of  electric  science  to  the  ai-l  of  war 
furiiicd  an  inten-elin};  subject  of  ntuily.  What,  for  iuBtance, 
would  have  been  ihu  effect  iij)on  the  tactics  adopted  at 
"VVati'doo  if  the  armies  of  Wellington  and  Blucher  hai:!  been 
in  telegraphic  comoiunication.  The  bonefito  of  the  moa- 
«lire  of  1870,  by  which  two  companies  of  Royal  Enginoeri; 
wore  sent  to  be  trained  in  telegraphy  at  the  Post  OHice,  had 
been  evident  in  every  Btuall  war  that  this  country  bad  since 
undertaken.  Genenil  Webber  referred  to  the  great  uses 
of  the  tolegrauh  during  the  American  Civil  Wur,  and  still 
mors  «o  ill  toe  Franco-German  War.  Huge  armies  arc 
now  controlled  and  made  to  act  us  one  unit  by  meaiH  of 
the  l«legnipb.  Keferenct!  was  made  to  the  ntanner  in 
which,  during  suwio  ul  our  little  cnm{>aignE,  the  operators 
had  to  wurk  under  fire,  bbowing  that  like  any  other  soldier 
the  soldi er-tel eg mphist  canitd  his  life  in  his  haiids. 

CAKfAix  Whakton,  in  responding  for  the  Navy,  said 
that  electrical  science  had  playvd  a  large  i»irt  in  the  develop 
ment  of  the  Britiah  Navy.  The  most  imimrtjiiit contribution 
of  the  science  was  to  be  found  in  the  elouti-ic  scan-h  light*, 
without  which  no  ironclad  would  be  «Jc  against  tho  attacks 
of  torpedo  boata.  In  Hhi|e,  of  all  things  else,  the  electric 
light  waBes]>eciaIly  valu.ible.  and  it  had  long  been  adopted 
in  the  Navy.  Sir  WilJiam  Thomaon  himself  had  done  good 
W'>rk  for  the  Navy,  not  only  in  regard  to  the  hiving  of 
tolcj^rapli  caiilcH,  but  also  in  regai-d  to  his  cjmpasa  and  bis 
Buunding  app^ratUR. 

The  Chairman  then  pi-oposed  "  Her  Majesty's  Minis 
lei's,"  the  toast  being  rocoivou  wich  lotid  cheers,  lie  said 
that  it  was  due  to  the  action  of  her  Majesty's  Oovernmetit 
aloae  that  men  were  able  to  live  in  peace,  practise  their 
profe«dioiia,  and  cultivate  their  aciencee.  Through  iho 
pro8[jei-ity  which  the  Government  brought  to  the  country 
tliOBu  iiivustigatioQS  and  good  works  conid  be  carried  on, 
the  pursuit  of  which  wae  the  object  of  the  Institution's 
existence.  The  country  ought  to  he  obliged  sutliciencty 
In  those  who  were  willing  to  conduct  for  thorn  the  buaiueaa 
«f  legislation  J  but  how  much  more  gratitude  ehould  the 
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nation  feel  to  thoM  who  undertook  the  actual  burden  of 
th«  State  T  The  ezcewnve  labour  and  resiionsibility  they 
tindorwenb  was  apinlliiig.  Evuy  member  of  the  Uovom- 
ment  had  nome  pnrate  occupation  which  he  would  like  to 
pursue;  and  what  must  elnctricians  think  of  the  man  who 
forsook  electricity  for  government ;  who  might  be  working 
in  all  the  hoauties  of  electrical  ecieucu,  following  bhtnn, 
investigating  them,  and  making  diacoveriea  in  them,  were 
it  imt  for  the  higher  duty  which  csUed  him  to  take  up  the 
government  of  the  State  in  the  interests  of  the  natioQl 
Iiord  .Salisbury  was  one  of  themselves  in  the  sense  of  beinfj 
a  Bcientilic  electrician  and  an  electrical  engineer.  All  muat 
appreciate  profoundly  the  honour  which  the  Prime  Minister 
bad  done  the  Institutian  in  being  pretiout  at  its  first  dinner  J 
at  tho  end  of  the  tir»t  year  of  itx  existence.  g 

The     MAHyiUK     ov    SAUiQL'itv,    who    WW    reooived 
with     prolongcil     cheering,    Baid,     in     response :      Sir 
William    Thomson    and    Gentlemen, — 1    have   to    t^ok 
you    on    behalf    of    my    colleagues  in   the  Government 
and    myself    for    the    exceedingly    kind     rot-eptioti    yoitV 
have    given    to  the  kind  worm  in   which  Su"  William ' 
Thomson  has  proposei]  this  toast.     I  do  not  feel  that  1 
can  accept  tlio  guise  in  which  he  put  my  name  forward. 
On  the  contrary,  though  rocognisii))^,  as  every  individual 
must  do.  and  as  1  have  especial  reason  to  do,  the  enormous 
boneliu  which  electiital  science  confers  npou  mankind,  I 
feel  that  I  hiive  rcii.'*oti  rather  to  apologise  (or  ray  ap|ieiLr- 
ance  in  this  assembly.     W'hen  I   look  roiiit  I   on  no   iiiaity 
leurnod  and  distinguished  moii  1  feci  ratbttr  in  the  position 
of  a  profane   pei-aon  who  has  got  iiisidu  the  Eleusinian 
mysteries.     But  I  have  an  excuse.     The  gallant  gentlemen 
who  ra(>li6d  for  the  Army  and  Navy  w*>ro  able  to  show 
many  pirticulara  in  which   their   special  profetsional  voca- 
tion wa»  Huatainod  and  [uishwl  forward  by  the  discoveriee  of 
electrical  seioiico.     Bui  I  will  venture  to  say  that  there 
is  no  department  under    the  Govenimont  so  profoundly 
indoliLod    to    the    dL-icovorios    of    those   who    hare    made 
this  science  iis  the  Foreign  Office,  with  which  [  have  the 
honour  to  bo  connected.     1  may  say  that  we  positively 
exist  hy  virtue  of  the  electric  telegraph.     Tho  whole  work 
of  all  ttic  chanceries  in  Euroiw  is  now  practically  conductod 
by  the  light  of  that  great  science,  which  is  not  so  old  as  the 
century  in  which  we  live.     And  tJiere  is  a  strange  fooling 
that  you  have  in  comniuiiiciitiiig  (;oiistantly  oiid  frotjuontly 
day  by  d;ij  with  men  whose  inmost  thoughts  you  know  by 
ihe  telegraph,  hut  whose  face^  you  have  never  seen.     It  is 
something  more    than   a  were  dopartmonbal  elFect  which 
thwc  great  discovcrios  have  had  upon  the  government  of 
the  world.     1  have  often  thought  that  if  hiatory  were  more 
philosophically  written,  instead  of  being  divided  accord- 
ing to  the  domination    of    iMrticular   uynaaties,   or   the 
supremacy  of  |wirticular  races,  it  would    ba  cut   ofT  inta 
the   compartmoDts  indicated    by    the    influence    of    paTj 
ticular  discoveries  upon  the  destinies  of  mankind.     S^ieak- 
ing    only    of    these    modern    times,    you    would    have 
thti   ciKich  marked  by   the   liiscovcry   of   gun|»wder,  the 
epoch  marked  by  the  discovery   of  the   printing-press,  and 
you  would  have  '.he  e[ioth  marked  by  the  discovery  of  the 
steatu-fliigine.     An<l  those  discovoiles  have  hail  an  influence 
infinitely  more  powerful,  not  only  upon  the  large  collective 
destinies,  but  upon  the  daily  hfe  and  experience  of  multi- 
tudes of  human  beings  than  even  thecareers  of  the  greatest 
con:|uorors  or  the  devices  of  the  greatest  statesmen.     In 
that  list  which  our  ignorance  of    ancient  history   in  its 
efisenti».l  character  for1>ids  us  to  make  as  long  aa  no  doubt 
it  might  be  made,  the  last  competitor  for  notice  and   not 
the  least  would  be  the  science  of  electricity.     1  think  tho 
historian  of  the  future  when  ho  looks  back  will  recognise 
that  thei'c  hixa  been  a  larger  inHueuce  u])on   the  dastinies 
of  mankind  exercised  by  this  strange  and  fascinating  dii* 
covcry  than  even  in  the  discovery  of  the  steam-engine  itself, 
becaitJie  it  is  a  discovery  which   mwrates   so   immediately 
U[>on  the  moral  and  intallEctual  nature  and   :iction  of  man- 
kind.    The  electric  telegraph  hua  achieved  this  gnut  ami 
paradoxical  result,  that  it  has,  us  it  were,  assembled  all 
mankind  upon  one  great  plane  where  they  can  see  every- 
thing that  is  done,  and  hear  everything  that  is  said,  and 
judge  of  every  |)olicy  that  is  pursued  at  tho  vor>-  moment 
when  those  events  take  place,  and  you  have  by  ihe  action 
of  the  rlectric  telegraph,  combined  tvgotber  almost  at  one 
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monent,  xnd  acting  at  one  mooifliit  upon  the  ageocioB  wlilcli 
govern  mankind,  the  inftuenceo  of  the  whole  intelligent 
world  with  rosijccl  to  cvorything  that  ib  parsing  at  that 
time  on  tho  face  of  thoglobo.  It  Jaa  phenom«noD  to  which 
nothing  in  the  history  of  our  planet  up  to  this  time  pre- 
•ciilB  jmvthing  which  in  9(\ustl  or  similar,  and  it  is  an 
eETact  anil  operation  of  which  the  intentity  and  power 
incretwos  yoar  by  year.  When  you  aak  wh^it  is  the  effect 
of  the  electric  tolejp^pb  upon  the  condition  of  mankind,  1 
would  ask  you  to  think  of  what  is  the  moat  r^mpicuoiu 
feature  in  the  politics  of  our  time,  the  one  which  occupiei 
the  thougbtA  of  every  statesmen,  and  which  places  the 
whole  future  of  the  whole  civilised  world  in  a  condition  of 
doubt  and  (juenion.  It  i«  the  existence  of  those  gigantio 
armicH  held  in  leash  by  the  various  UovoniniunLs  of  the 
world,  whose  tremendous  jtower  may  be  a  guarantee  for  the 
happiness  of  mankind  and  the  maintenance  of  civiliiiation, 
but  who,  on  the  other  hand,  hold  in  their  hands  powom  of 
dealruction  which  are  almost  equal  to  the  task  of  lovelling 
civilisation  to  the  around.  What  Hivea  these  armies  their 
power  7  What  enables  them  to  exist  1  hy  what  power  is  it 
that  one  single  will  can  control  these  vast  millions  of  men 
and  direct  their  destructive  energies  at  one  mumeni  cm  one 
point  1  ^\^at  is  the  condition  of  simultaneous  direction  and 
action  which  alone  (^ivea  to  theae  vaatarmieslhift  tremendous 
power  t  It  is  nothinj^  less  than  theelectrit  telegraph.  And  it 
is  from  that  fimalldih;euvery,workedoutbyafewdistinguished 
men  in  their  lahoi*atoi'io3  Upon  cxpenmente  of  an  appa- 
rently trivial  chamcter,  on  matter  and  instnimenta  not.,  in 
the  ^rst  inatance,  of  a  very  recondite  description — it  is  on 
that  discovery  that  the  huge  belligerent  power  of  modern 
States,  which  marka  ofT  our  ei)och  of  history  from  all  that 
has  gone  before,  must  be  held,  by  anyone  who  investigates 
into  the  causes  of  things,  absolutely  to  depend.  1  woul<l 
venture  to  ho|>Q  that  this  is  not  all,  in  ita  groat  effect  upon 
the  history  and  government  of  our  race,  that  electricity 
may  a<!hieve.  Whether  it  so  far  in  good  or  evil  in  the  main, 
it  must  he  for  the  future  to  determine.  We  only  know 
that  tho  efTect,  whatever  it  is,  will  bo  gigantic.  Itut  in 
the  latter  half  of  the  short  life  of  this  young  science 
another  aspect  of  it  has  bean  devcloptKl — an  aspect 
which  I  cannot  help  hoping  may  bo  connocted 
with  great  benefits  to  the  vast  community  of  indus- 
trious and  labouring  men — 1  mean  that  facility  for 
the  distribution  of  power  of  which  electricity  hiM 
given  such  a  splendid  instance.  The  event  of  the  la.it 
century  was  the  discovery  of  the  steaju -engine.  Bui  the 
steam-engine  was  such  that  the  forces  which  it  produced 
could  only  act  in  ita  own  immediate  neighbourhood,  and 
thorefure  those  who  were  to  utilise  its  forces  anJ  tnmslate 
them  into  practical  work  wore  compelled  to  gather  round 
the  aleani  engine  in  vast  factories,  in  great  manufacturing 
towiiM,  aud  in  great  establishments  where  men  were  col- 
loct«d  together  in  unniLtiiml  und  often  unwholSBOmeaggro- 
gation.  Now,  an  agent  has  been  discovered  by  which  the 
forces  of  the  steimi- engine,  stifT,  conlined  to  its  own  centre, 
can  be  carried  along,  fikr  away  from  its  original  sources  to 
distances  which  are  alreadv  groat,  and  which  science 
promisea  to  make  moro  considerable  still.  1  do  not  doapnir 
of  the  result  that  this  distribution  of  forces  may  sottter 
thoee  aggregations  of  hnmniitty,  which  I  think  it  is  not  one 
of  tho  highoat  merits  of  the  discovery  of  the  stoam-engiQe 
to  have  produced.  If  it  ever  does  happen  that  in  the 
bnni^c  of  the  artisan  you  can  turn  on  jiower  as  now  you 
can  turn  on  £4i,  and  there  ii  nothing  in  the  essence  of 
the  problem,  notbiog  in  the  (acta  of  the  science,  aa  wc 
know  them,  that  should  prevent  such  a  consummation  from 
taking  place — if  ever  that  distribution  of  power  should  be 
so  organised,  you  will  thou  sec  men  und  women  uble  to 
pursue  in  their  own  homes  many  of  the  industries  which 
now  require  the  aggregation  at  the  factory.  You  may, 
above  ail,  see  women  mnd  children  pursue  these  induatriee 
without  that  disruption  of  families  which  isone  of  tho  most 
unhappy  results  of  the  uraseot  requireroitnts  of  industry. 
And  if  ever  that  result  should  come  from  the  discoveries  of 
Oersted  and  Faraday,  you  may  say  that  they  have  done  moro 
than  merely  to  add  to  the  physicjil  forces  of  mankind. 
Thoy  wilt  have  dune  much  to  suslain  that  unity,  that 
integrity  of  the  family  npon  wbitih  rest  the  moral  hopes  of 
our  race  and   the  strength  of  the  community  to  which 


we  belong.  These  are  some  of  the  tbouKhts  which 
electricity  suggest*  to  one  of  my  trade.  Pardon  me 
if  1  have  wandered  into  what  may  seem  to  be  specu- 
Utive  and  unfamiliar  fields.  But,  after  all,  the  point 
of  view  from  which  we  must  admire  the  splendid  additions 
to  our  knowledge  which  the  scientific  men  of  the  world, 
and  especially  of  England,  during  this  centuri'  haro  made, 
is  that  they  have  enabled  mankind  to  be  more  happy,  to 
be  mora  rontent«d,  and,  therefore,  to  he  more  moral. 

•Sir  FKKDKHirK  Ahki.,  CB.,  past  president,  iiroposed  the 
toast  of  "The  Learneil  Societies,"  coupled  with  the  namo 
of  Sir  George  (iabriel  Slokea,  M.P,,  president  of  the  Royal 
Society. 

Sir  Okotkjk  Stokk-s,  in  responding,  said  that  the  lioyal 
Society  waa  tho  oldest  scientihc  society  in  the  kingdom. 
For  a  long  time  it  was  the  only  scientific  society,  ana  took 
under  its  considemtion  all  branche*  of  science.  Thero  were 
now  many  societies  upon  which  tho  Royal  Society  lookel 
with  narcntal  afToclion  ;  but  it  so  far  retained  its  old  con- 
stitution that  it  received  papers  on  all  subjecte  of  science. 
Ho  did  not  know  to  which  of  the  c»t«gories — the  leanicd 
societies  or  the  profesiiional  societies — ihey  consideretl 
themselves  as  belonging.  If  they  looked  at  the  great 
achievements  in  suppTying  the  needs  of  daily  life  which  had 
been  eQ'ected  through  the  agoncy  of  electricity,  one  would 
say  that  institution  was  a  professional  society.  In  that  very 
room  thoy  bad  an  example  of  the  beautiful  electric  light 
which  bad  now  become  tolerably  common,  and  of  which,  in 
all  prubabiliiy,  they  would  see  a  good  dciil  more  in  London. 
Nowadays,  the  whole  earth  resembled  in  a  moaaure  one  of 
our  own  bodies.  The  electric  wires  represented  the  nervc«, 
the  measages  were  conveyed  from  the  most  dittanl  regions 
to  the  central  place  of  Government,  just  as  in  our  bodies 
sensations  wore  conveyed  to  the  sensorium  ;  and  then, 
aeain,  the  ordern  were  issued.  If  those  applications  were 
alone  corLtidered,  it  seemed  as  if  that  institution  was  a  pro- 
fessional ftociely.  But  they  miut  look  to  the  manner  in 
which  those  rcsulte  ha<i  been  produced  since  the  fir<it  dis- 
covery I  Ic  could  not  help  going  back  to  the  lalwratory  in 
Albemarle  street  whei'o  the  great  Fnriday  made  so  many  of 
his  discoveries.  He  could  not  help  romomboring  how 
deeply  thuir  prosidunt  went  into  the  mathomattcal  theory 
of  the  electncal  actions  which  take  place  in  submarine 
cables,  and  how  the  success  of  that  timt  great  experiment 
of  spanning  the  Atlantic  was  Lirgely  iiKlcbtcd  to  him  for 
hia  invDtttgutions.  Therefore  he  could  not  look  on  that 
society  simply  as  a  prafesiiunal  society.  Fie  cunsideretl 
that  it  formed  the  coniiecting  liuk  between  the  ectentilic 
und  the  profetniunfil. 

Mr.  Latiuer  Clj^RK,  past  pi-esident.  proposed  the  toast 
of  "The  Professional  Societies,"  to  which  Snt  .lOHS 
CoorJE,  i)reitident  of  the  Institution  of  Civil  Engineers, 
responded. 

The  SlAHijris  or  SALisBrKY  next  rose  to  propose  tho 
toast  of  "The  Institution  of  Electrical  Engineers.''  Ue  said  : 
Sir  William  Thomson  and  Gonlloraen, — As  your  toasU 
master  has  tohl  you,  the  toa»t  of  the  evening  has  been 
committed  to  my  cliargo,  though  I  fear  ^e  latenoM 
of  the  evening  will  prevent  mo  from  doing  it  that 
justice  which  it  deserves.  The  toast  is  that  of  "  The  Insti- 
tution of  iClectriual  Knginoern."  It  is  now  a  very  interest- 
ing moment  in  the  life  of  tho  Institution  of  ElectriMl 
Kngineers.  It  ia,  I  understand,  your  first  convivial  meeting, 
and  an  institution  which  dines  for  the  tiist  time  may  be 
looked  upon  a«  a  child  that  has  just  l>cen  weaned.  Well, 
the  simile  is  not  bo  improper,  betau^ic  it  has  just  taken  to  its 
bottle.  But  all  1  can  say  in  its  behalf  would  be  pale  com- 
pared to  the  consciousness  of  its  morits  which  must  inhabit 
the  minds  uf  all  ita  authors,  and  they  must  fe«l  that  I 
should  he  profaning  a  sacred  subject  if  1  were  to  attempt  to 
go  into  those  technical  details  by  which  alone  its  merits 
could  be  sulhcientty  illustrated.  But  1  feel  that  a  |iaper 
which  has  b^n  put  into  my  hands  wilt,  at  all  events,  illiu- 
trate  what  great  nesd  there  was  for  ati  institution  of  this 
kind,  aud  what  splendid  possibilities  there  are  for  it  in  the 
future.  1  am  told  that  it  contains  nearly  1,700  moabers, 
though  it  is  not  a  year  old,  and  that  it  reiirasents  the  science 
of  electricity  litsapplication  to  telcgrL|^y,und  and  submarine, 
to  telephony,  toelectric  lighting,  tothc  transmission  of  power, 
locomotion  by  electric  railways,  tnimwaya^a\»lo\si»\\V*!«««~ 
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Now,  this  vigoroOB  infant  ia  obviously  the  child  of  the  in- 
atitutioD  represAnted  by  Sir  John  Coode.  Ue  m»y  look 
upoo  ttimself  when  I  read  this  pspei-  &8  the  possibk  fathei- 
01  a  tremandoiu  offipriiig,  for  it.  tHe^ntteiLt  that  Lbia  itiotiui- 
ttoii  will  not  remain  barren.  It  will  incraasa  bv  what  I 
belivvD  I'hy^ioists  c»ll  t;eiuu>atioi),  and  there  will  be  cut  olT 
from  it  Irom  time  to  liraa  ii^w  iiistiUiLJoiis  ro|«i't»)Oiititi^  fliicb 
one  of  the  copioua  siibjtjcls  trbicli  I  hjive  r«!ul.  There  is 
evidently,  therefore,  a  great  dostmy  for  it  in  the  future  ; 
but  I  think  thoHe  who  have  rounded  it  have  lieori  wise  not 
to  introduce  that  prOL-oss  of  suMi vision  tuo  soon.  It  is 
very  ue1l  that  these  vanous  kindred  sociotJca  ahouUI  ronmjn 
together  for  nouo  time  longer,  and  tliat  that  uoiiliiility 
which  tlistinguiMhw  leaniod  aociotJOK  Hhould  be  en4:uitra^0(i 
(»  the  future  by  the  close  afisociatiou  and  conipaiiioiuutp 
of  their  early  days.  It  is  indeed  a  splendid  sphere  of 
activity  whicn  such  a  list  as  this  |x>int«  out  for  tlio 
science  of  elsdriuity  am)  thoso  who  hnvc  to  ^ive  it 
pfactical  effect.  It  ia  a  splendid  career  which  it 
opeus  to  all  to  whom  the  niaiiitenance  and  uppliai- 
tion  uf  thifi  ucioDuo  is  conliiltid.  I  cuiniol,  tvheriovcr 
I  attend,  as  I  occasionally  have  the  privilo^o  of  doin;;,  any 
BsaeniblHge  of  scientitic  men  -  I  cannot  helii  conijtaring 
with  a  m«l)tnvholy  feeling  the  unduiance  :iii<i  |wnuatit![)i;u 
and  almost  eternal  exist«nco  of  their  work  with  tho  InuisJ 
tory  efToct  of  the  work  of  the  profession  to  which  1  bolonj;. 
Politicians  may  do  good  or  they  may  do  tiarin.  They 
hardly  know  what  reeult  duitJny  will  give  to  their  actions. 
Th&y  do  not  know  hnw  Che  Divinity  ytHl  ehapc  the  etwls 
wbirh  they  ai-e  trying  to  i-oiijih-how.  Thny  cannot  so  mea- 
sure tho  t'HUKCs  which  act  on  the  fui'itutioii  of  buDMii  events 
and  human  hiatory  us  to  judge  of  the  (icrmaiicnce  or  the 
tiunaicnce  of  their  work.  With  yon  it  in  otherwise ; 
every  brick  whivb  yoit  aild  to  ibiH  nvwl  pile  will 
last  as  long  as  human  coTisciousnefiA  cnduriM ;  every 
atom  which  an  electrintan  brings  to  the  great  science  which 
he  cuttivateti  will  remain  there  doing  it^  work  nj;ht  Ln  the 
ond,  AS  Ion^  ax  tho  intellect  of  mait  oxisUi  by  which  the 
science  can  be  applied.  It  is,  ibcreforo,  a  gro^l  destiny 
which  your  institution  has  before  its,  and  a  great  rBsfionai- 
bility  which  Unit  before  you.  In  askinf;yon  to  drink  to  tho 
gooci  fortune  and  good  health  of  this  institution  I  will  ack  yon 
^so  to  couple  with  it  tho  name  of  one  who,  more  than  any 
other  living  man,  baa  given  to  electricity  ita  jmwer  and  hts 
^me.  In  askins  you  to  drink  to  it  in  conjunction  with  tho 
name  of  Kir  Wtlliiim  Thumami  1  udd  the  mtmu  ufonc  whose 
marvelloua  investigations,  whose  ei tmordinary  inventions, 
and  the  singular  accuracy  and  fn-Lictiflal  i:hanu:ter  of  vvhuaa 
science,  have  been  felt  by  Ovviyono  prudent  in  tho  practicid 
carrying  out  of  his  work.  If  Fiiratbiy  or  \Vhcilt«ton^3  hiivG 
begun  this  work,  thL<  hiEtorian  wilt  rocmd  that  no  strungur 
band  ever  existed  to  carry  on  the  sacred  fliime  to  future 
l^iviittions  than  the  hand  of  the  divtingiiiabed  and  gifted 
man  who  ha«  ))eeu  your  projidenl  thisavening.  I  givoyou 
"The  Institution  of  Electrical  Engineers,"  joined  with  the 
name  of  Sir  Wi1tiu.m  Thomson, 

Sir  Wii.LrAM  TuitMsoN,  ill  lespondiiig,  said  that  in 
[ironoEing  the  health  uf  "  The  (jucen,"  ho  folt  that  the  reign 
of  Queen  Victoria  and  the  history  of  electricity  as  a  branch 
of  applie'1  science  were  synchronous  to  a  moat  nm<]uo 
degree.  The  science  of  elcutricity  wus  as  old  m  human 
learning.  In  the  remotest  timca  Greek  and  Arabian 
philosophers  had  soroothinj;  of  our  j>rcflent  oloctrical 
knowledge.  Iiuxt  century  was  full  of  work  of  pnro 
electi'ical  knuwledgc,  but  wh;il  w;ijt  most  remarkable  was 
tho  trcmonilous  development  it  had  received  siuce  1819. 
Ill  1^37  the  electric  telogiaph  c.ime  into  existence,  and 
although  he  did  not  say  it  was  invented  by  t^ke  and 
Wheatetonc,  tt  became  a  practical  servant  for  mun  through 
their  lalwnni.  One  very  remarkable  piece  o(  work  thuv 
should  think  of  especially  this  year,  and  during  the  kst 
fi>w  weeks,  when  ihay  deplcireil  the  loss  of  one  of  the 
greatest  workors  in  olectiJcal  sciunce  mid  it4i  practic<il 
applicilion  that  tho  world  bad  cvureocn — Joule.  Tliogixsat 
scientific  discoverieB  of  Kai-uday,  whii:h  wer«  prejrared 
alniort  dclilwrittely  lor  the  purpose  uf  allowing  othefn  to  turn 
thorn  to  account  for  the  ^imnI  of  mun,  hatt  been  Koiii^;  on  for 
about  l.'tyeiLrH,  when  ayunngman  took  tip  the  sutijuct  with  a 
pmfyiuid  and  |«etiotratnig  genius  mo«t  rare  in  «ny  br-mch  of 
ttnian  study,  and  perceived  relatioiia  with  mechanical  {rawer 


which  bad  never  l>Mn  miipectod  before.    Joule  nw 

relations  between  electricity  and  force,  aad  hi*  very  Snl 
determination  of  the  mechanical  equivalent  was  an  eleC' 
trica]  measurement.  His  communicatjon  to  the  British 
Association  when  it  met  in  Cork  in  the  year  1S11  pointed 
out  for  tiie  lirat  time  thu  distinct  mocbanical  telaiion 
between  electric  phenomena  and  mechanical  force.  •TouU 
WHS  uot  a  more  visionary  who  saw  and  admiretl  something 
in  the  air,  but  he  pursued  what  he  saw  to  tho  very  utmoat 
piacticiil  point  of  work,  and  he  it  was  who  determined  ttifl 
mechanical  oijuivalentof  heat  AltcrwAi-ds  be  thoi-uu|;hly 
conlirmed  tho  principle  of  lii»  lirst  doterminatioti  of  tttc 
mochanicul  etjuivalout  uf  beat.  Both  in  eloctrluty  aod 
mechanical  action  he  Md  the  fuuudatioii  of  the  gnut 
development  of  thai*mo-dy<iiimics,  which  would  be  looked 
itjion  in  future  gcnorationa  as  the  crowning  scientific 
work  of  tho  pi-cBont  ceriuii^-.  It  was  not  all  due  to  Joule. 
but  he  had  acnievfld  one  of  tho  very  greatest  monumciita  ol 
scientifiu  work  in  the  prcnent  century.  For  an  Institution 
uf  Eltictrical  Bngineer^^  it  vtah  intvrostiiig  to  think  that  the 
cri'or  reluling  to  one  of  the  most  iniiioi'tant  oloctricsil  elo- 
mente,  the  unit  of  rosistanco  (now  called  the  ohm),  as  dctor- 
iniiied  electricjiHy  in  the  tii'^l.  plue  by  a  committee  of  tbe 
brilish  AsKuciiitlon,  and  by  piuely  electrical  method,  waa 
firet  discoverod  by  .foide'i  modianicil  measurement.  It 
was  Joule'e  niechitiiii:a1  meatiiremont  which  first  corrected 
the  British  As»ociatiuti  unit  and  gave  the  true  ohm. 
Tho  Institution  of  Eluctriuil  Eugiiiuetv  hiul  not  come  into 
existence  exactly  Uko  Minerva  ;  it  began  with  tbc  Iiisiittl- 
tion  of  Telegraph  Kiigiiioci's  in  1^70,  and  it  had  lUiring  tb« 
ftubsei.|ueiit  19  ycius  l>eoii  growing  up,  until  it  had  at  last 
become  tbe  great  InstituUtin  of  Kluctrical  Kngiuoers  whidi 
it  now  it|>|ieiU'od  t^  ho.  Ifc  thankod  thorn  most  warmly  for 
the  greiil.  honoiu'  they  had  done  him  in  rhoosing  him  as 
their  Nr»t  (neisidont,  ami  fm-  the  way  in  which  they  had 
i-eoeired  his  name  in  connection  with  the  to^ist  which  Lor  ' 
Salisbury  had  just  ]mt  before  them. 
The  rom|>any  tlion  sopanUed. 


SAFETY  GUARD   WIRE   FOR   OVERHEAD 
ELECTRIC   RAILWAYS. 


Thu  accompanying  cut  illustrates  one    of  the  recent 
devices  of  the  Short  klecti ic  Cuai|Kiny,  the  object  of  which 


IS 


to  I'emove  all   danger  uE 
wire  of  any  description  should 
diictor. 


njury  from  shock 
fall  ^ 


in  case 
across  the  electric  cc 


As  will  be  soon  in  the  cut,  there  is  a  wire  SU^Mndilj 
almve  the  ctinduclor  and  iMiraltel  to  it.  This  can  be  tin 
oidinaty  iron  telegraph  wire,  and  is  about  four  inches 
hi^hor  than  the  conductor.  It  passes  tnt^  the  Btatioit 
through  a  udl  licll,  and  a  re|;ulatiiig  device  is  atbiohed  (o 
the  genciator,  and  thence  to  the  ground.  In  practice, 
should  any  wire  fall  across  the  lino,  touching  only 
tho  gu^ixl  wire,  notice  is  immediately  given  in  the 
sUtinn  by  tho  ringing  of  the  Iwll.  but  should  it  alao 
touch  the  comliittor,  the  regulator  is  operated,  ajid 
the  E.M.t'.  at  once  reduced  to  100  volla,  at  which  th«o  i« 
no  diin;;er  from  handling  tliti  wire,  while  enough  force 
remains  to  pi-o(>el  the  cars  slowly  along  until  ono  of  tbem 
rwtcbcH  the  u)>3truction.  The  fallen  wire  may  then 
handled  with  impunity,  and,  on  beiiig  removed,  tho  goB 


i 
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nttor  It  once  builds  up  automatically  to  its  regulnr  ]iowftr, 
and  th«  usiul  ninninp  of  tho  rnxd  ia  re<nm«l. 


I      A   SIMPLE    HETHOD    OF   TESTING    WIRE 
INSULATIONS. 
BV    II.   a    BROOKS. 
There  are  »o  many  different  jitsitlated  vrires  now  made 
that  it  ofbon  bocomos  difficult  to  aeloct  from  them.     The 
onliuary  mclbod  of  comparing  the  value  of  iiiMilatioiie  by 
iletermiiiing    tbo  inHiiIation   refiUtiLncc  in   mcgohmii  is,  no 
doubt,  the  moot  si:ionti5c  w&y,  but  it  requirce  exponajviy 
uppamtuK  and  n.  dogrco  of  skill  which  ia  not  iiKUally  found 
ID  the  average  cuntnti  station  Rtaf!'. 

The  writer  has  for  acme  time  mwio  use  of  a.  method 
whii'h  reiiuifos  hiirdly  any  npiiaratiia,  |irQvido(]  uvcogs  may 
be  hml  to  an  E.M.F.  of  from  100  to  200  volU. 
H  Simulea  of  the  wires  to  be  teated  arc  measured  oil'  in 
Vequ»l  lengths,  »ay,  5ft.  each.  Commencing  at  u  point 
about  6in.  from  one  end,  a  bare  copper  wire,  about  No.  18 
or  30  a.  and  H.,  is  wound  oti  over  the  inaulation  in  an  open 
spiral,  ending  at  a  iioint  about  Sin.  from  th«  other  end,  as 
shown  in  Fig,  I,  At  this  point  a  knot  ia  tiofJ  in  the  bare 
wire  to  prevent  its  sliding  or  uneoiUng,  and  about  a  foot  of 
it  is  left  for  a  connection.  About  half  an  inch  of  the  inau 
latioii  is  tcmovod  from  one  end  of  the  teat  ivii'e. 


fio.  1. 


tia.  2. 

Each  wire  having  been  tbut  prepared  is  doubled  up 
several  timos  su  thst  it  may  be  placou  in  a  k1&»  Jb'',  ^'>tb 
the  portions  at  each  end  not  covered  by  the  Hpiraled  wire 
situated  above  the  wat«r  line,  as  shown  in  Fig.  2.  Several 
wirO>  may  be  placed  in  uiic  jar,  but  it  is  more  convenient 
to  place  each  wire  in  a  Ee[)arate  jar.  Water  ia  then  puurud 
into  the  jars,  and  the  OJule  of  the  outaido  spiral  wires  aro 
oODnected  direct  to  the  -  pole  of  the  <]ynamo,  and  each 
copper  core  inaido  of  the  insulation  is  ounnoctod  through  a 
piece  of  fine  fuse  wire  to  the  +  pole,  as  shown. 

The  lime  of  turning  on  current  is  then  noted,  and  also 
the  lima  when  each  wire  "  leake "  enough  to  bum  ofT  Ha 
aafety  fut^e. 

Thi«  is  a  siuiplu  and  praciioal  way  of  comparing  iiiaula- 
tiona  by  oxpoaing  them  to  the  sime  kind  ol  strain  tbey 
raoeirein  practice,  but  more  sevore. 

In  a  receiit  teat  made  liy  the  writer,  "undertaker's" 
wire  liistcd  about  10  honw  ;  .i  cheap  lino  wire  nearly  the 
same  time;  a  Kot»d  litie  wire  27.^  houris,  and  a  Mill  higher 
grade  of  wire  H9.'>  huur*.  In  the  oiae  of  highly- insulated 
wires,  the  K.M.F.  shuuld,  if  jKXMJble,  ho  increased  in  nnier 
to  shorten  Ibe  dnnition  of  the  t«»t.  —  KMnf-il  World. 


THE  ELECTRIC  DETECTOR  SIGNAL. 


We  have  receivid  froni  Mr.  Pcddio  •  description  of  this 
system,  which  he  (Contends  ia  raptir^d  for  railway  work. 
Hit  object  is  to  utilise  the  electric  light  for  niilway  aigtial 
lin;;,  otc,  and  to  render  the  ordiiwry  «j;ht  vi^naU 
thnrgitghly  reliable  and  cdectivc  in  all  kin'U  uf  wcatJier, 
aial  irrcipoctive  of  any  carelvsaiien  or  nitsuiiclerstanding  on 
(he  lurt  of  the  oti^iite-<lrivur,  by  ^ving  an  unmintiikeable 


combined  electric  sight  and  sound  signal  eimultaneoualy  on 
the  locomotive  and  in  the  signal-cabin  should  the  train 
"  nin  the  signals,"  and  thus  t,^eatly  increase  the  siifety  of 
railway  travelling.  The  apparatus  ia  specially  deaijjned  te 
work  along  with  the  ordinary  system  of  light  signalling,  so 
that  in  the  event  of  a  train  not  fitted  with  the  apparatus 
coming  on  the  line,  it  will  still  bare  the  ordinary  signals  to 
fall  back  upon. 

From  the  polei  of  an  electric  battery,  or  other  source  of 
electrical  supply  in  thu  signal-cabin,  a  pair  of  leads  ran  to 
an  electric  lamp  on  the  somapbore.  One  of  these  loads  is 
also  tod  from  the  semaphore  to  another  conductor,  which 
nirin  between  the  raits  from  opposite  the  signal-cabin  to 
opposite  the  semaphore.  From  one  of  the  rails  which 
serves  as  the  return  circuit,  a  conductor  with  an  electro- 
inagfiet  in  circuit  ia  led  to  the  other  |K>le  of  the  battery. 
This  elRctroma&net  in  placed  clo*o  to  a  switch  which,  when 
operated,  will  licbt  an  oleciric  danger colonrod  lamp  and 
ring  an  electric  bell  in  the  cabin,  \Vhoii  the  line  is  ctearthe 
contact  with  the  conductor  between  the  rails  is  broken, 
but  when  the  line  is  to  be  blocked  the  signalman  will 
set  the  signal  at  danger  in  tho  ordinary  manner.  This  will 
throw  the  dangor-colnured  glaas  in  the  spectacle  fnima  of 
tbe  semaphore  oppoMte  the  electric  lamp  in  the  ordinary 
manner,  and  at  the  same  time  will  switch  Che  cnndiictar 
between  tbe  rails  into  contact  with  tbo  lead  from  the 
aomaphoro. 

From  the  floor  of  the  locomotive  (and,  if  deaired,  from 
the  floor  of  the  guard's  van  and  any  carriage  of  the  train)  a 
iwndant  wheel  is  placed  so  as  to  travel  over  tho  conductor 
t>etwflwi  the  rails.  Frr>m  this  wheel  a  conductor  runs  to  an 
electric  danger-coloured  tamp,  and  thence  to  an  electro- 
ma^et  placed  near  a  switch,  which  ojNsrates  an  electric 
bell,  all  o(  which  arc  on  tbo  weuthor-board  of  the  loco 
motive  (and,  if  desired,  in  any  carriage  of  the  train),  and 
thence  to  the  axle.  Should'tbo  train  "run  the  signal" 
when  the  latter  is  at  danger,  the  conductor  between  the 
rails  being  in  contact  with  tho  baltury,  whonover  tho  [rtin- 
dant  wheel  passes  on  to  it  the  circuit  will  be  complete,  the 
current  will  pa«H  up  the  wheel  and  light  the  electric  danger 
lamp  on  thu  locomotive,  etc.,  and  magnetise  the  electro- 
maciict,  which  will  switch  and  ring  too  electric  bell.  It 
will  then  pass  by  the  axle,  wheel,  and  rail,  to  the  electro- 
magnet in  the  signal-oibin,  magnetise  it,  and  thna  switch 
and  light  the  danger  lAm|>  and  ring  the  electric  bell  and 
return  to  tbo  battery,  Thus  it  will  bi  impossible  for  the 
oiiginc-iirivcr  in  any  circumstancoa  to  miaundoratand  the 
signal  when  it  is  at  danger,  and  the  signalniait  will  be 
timely  warned  of  the  engine-driver's  error  if  the  latter  dia- 
rcR.'Lrd  the  stguals.  If  tlio  guard's  van  and  curriuge*  are 
also  fitted  with  lam|»s  and  bell,  of  course;  tho  guard  and 
jMssongera  will  also  be  notified  of  the  engine  driver's  fault. 

The  electric  lump  on  tho  semaphore  may  be  switched  off 
during  the  day  time,  and  may  be  dispciiseo  with  altOKoUier. 
and  the  onlinary  oil  lamp  used  instead  if  prefeired.  lu  this 
case  one  lead  runs  from  the  battery  to  ibe  conductor 
between  the  rails,  and  another  lead  from  one  of  the  rails 
to  the  other  polo  of  the  battery,  the  current  being  only 
iise<l  for  tbo  lam]M>  and  bulls  on  the  train  and  In  the  signal- 
cabin.  Instead  of  only  one  electric  lamp,  with  the  spec- 
tacle frame  on  the  seinaphoi-e,  the  latter  may  he  dispensed 
with  and  two  lamps  used,  one  fwing  ii  dangei'-<;oloured 
lamp.  When  tho  signal  is  at  'line  clear"  the  ordinarj- 
larap  is  lit,  kit  when  it  is  sot  to  "tine  blocked"  it  switches 
out  the  onlinary  lamn  and  switches  in  the  danger  lamp, 
at  the  same  time  switrning  tlio  conductor  on  ihe  line  inio 
contact  with  one  uf  the  leads  from  the  hatt«r)'.  The 
electric  Iwll  on  the  locomotive  may  bo  disiKinsod  with,  ami 
tho  magnet  ii«ed  to  o)jeii  the  valve  of  a  small  cybuder, 
which  will  p4iM  fttCiim  arul  innnd  tho  whi-iile.  When  the 
current  is  stopixd,  iho  danger  lamp  will  Im:  uxtin);uishe(1,  a 
spring  will  di'aw  up  the  valve  and  stop  the  whistle,  thiu 
indicating  tbat  the  train  can  piocetxl.  The  ap])anUus 
a]i>;htl)'  moallhtHl  can  be  uscl  for  cu.il  pit«  and  luinos,  and 
will  indicate  both  in  the  engine  huu»c  and  in  the  pit  when 
the  tniin  of  hutches  rtoches  the  lop  or  buttom. 

The  adoption  of  thi*  >-y«tora  w.,uld  involve  enormous 
uxiienae,  and  we  should  ituagino  tho  riilway  aatburilies 
would  be  aIniiHt  frightunad  at  it.  even  if  ibey  ;idmitle<l  the 
oflicieitcy  and  cerlAinly  of  the  apiwratus. 
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TO    COBBBSPOHOENTI. 

/1U  Ai^/Ud  Rettntd.  Secreiarus  and  Managers  of  Cim^nki 
art  inviifd  to  furnish  notice  of  Meetings,  Inxue  of  New 
Shorts,  InaiaUatioof,  Conlracb,  and  any  inifmvtation 
wnrMted  teith  EUctrical  EnginMrntf,  which  may  bt 
interatiatf  to  our  rtadert.  iBtmUori  an  iitformrd  that 
fuiy  acMaU  «f  tiuir  hwenlm$  tufmatttd  to  m  will 
nuive  <w  M  eemidtroHm. 

^U  tnamunitaiiom  intmded  for  tkt  Editor  thoidd  bt  addressed 
C.  H.  W.  BiGOs.  139-140,  SaHAvry  Court,  Fleet  Street, 
London,  E.C.  Atumytaout  a/TMMtnieatioM  will  mt  U 
noUetd. 


TO    JUIVEBTIBBBB. 

AinriumtnU  sAouU  he  addressed  to  the  Ptibliiher,  IS9-140, 
fiWwfriify  Court,  Flett  Btreti,  K.C.,  .jtui  nknild  rw<A  hivi 
not  later  than  noon  of  Tkwnday.  SpeoUii  Tarma  for 
a  Mriei  tan  h«  arranged  on  ofjilicalum. 

'8ITUATI0NB  TACANT"  ud  "WAHT  PLACES"  A<JycrtIae- 
me&U  vUl  be  ehArjed  iX  TUItSB  WOBDS  for  ONE  PEHHY, 
vtth  K  HINIMDM  charft  of  8IXPBHCB. 

iTO    SOBflCBlBBBS. 
"Th«  EuKTRtCAL  Enoikkkh"  ean  he  had,  6y  Ordtr,  fnm 
any  ffaotegetU  in  Tovm  or  Coimtry,  and  at  the  variout 
Jtaiiway  StaHons;   or  it   can,   \f  freferrtd,   ht  supplied 
Unetfrom  tie  Offtu,  on  the  f(Mi»nng  ttrnu  .-— 

1  BOBthl 

Onlterl  KiBfplom 3^    M. 

V/ithim  Um  Po«Ul  Uoloa    4».    4d. 

^OtW  PUm Oi.  1<M. 
Ch 
lu. 


t  nooUu 

It  IMAth*. 

e>,  6d. 

ia«,  (M. 

b.  8d.      . 

17i.  4d. 

8ft.  8d.      . 

I8»  68. 

(pMt  Pne,  PajmbU  in  Adrawe.) 

Chtpm,  Poti  Ofiee  and  Pottal  Orders  'or  Atiwripfioiu 
and  Adfer1i$tment$,  ihotdd  b4  made  pafMe  to 
C.  H.  W.  BlOGs,  139-140,  SaKdmrg  Court,  fUet 
Street,  London,  and  be  erosted  "  Umm  Smk" 


BOOMD  YOLDBBt. 

t^oU.1.,  IJ.,aitdill.,  fMic«en«, '•/"TmEl.kuriUC&LEKoi- 
xKKH"  art  now  n^)f,  atui  emn  b*  had  k<nitul  in  blu*  dvth, 
f/tit  Mtma,  price  Ss.  6d.  HtdMcrihen  ean  have  Ihtir  owt  eopita 
butmd  fur  t*.  6d„  or  amn  fvr  ^Mufuiy  <■■»  be  oMairto/,  price  ti. 


IMPORTANT  NOTICE. 

Wt  nuiy  oetaaiai*aU^  feUow  the  lead  i^  mw  Ametrieatu  CWtMn- 
pumrit*.  tsfttciaUv  vlten  lAty  poini  out  a  MrtWMoM*  uay.  nUy 
mre  twi  luektard  in  Mktny  thmr  fritnia  U  do  alt  UWy  mm  far  tkt 
*B^/art  of  fAc  paper.  Wt  atk  vur  friend*  la  ttmrtnboi  m.  tio 
fofer  UM  mw  faiow  erer  rrfveu  Svbterihen  vr  Adreriieen.  AV 
A>  MX  ;  t»  faet,  «r  iiinic  Iketm,  Mtmntf  thmt  Ikep  toilt  ft  ftiU 
atuefer  tkrif  money, 
Spetbntn  (wpt'iw  n/  the  paper  trill  be  tent  on  rtf^tel. 
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THE  INSTITUnON  DINNBB. 

It  wu  a  hftppy  thought  to  iiiaugutace  an  amml 
festival  m  connoctiou  with  the  Institution,  »ai  b 
has  been  admirably  carried  out.     Those  who  atucd 
anch  meetingB  arc  apt  to  forgot   the    great  hhtn 
uudergone  by  someone    to  oigftniee   and    unB0t 
80  that  the  greatest  possible  comfort   is   obtAi&M 
with  the  least  possible  friction  at  the  Cestire  boui 
But,  farther,  the  labour  attaching  itself  to  a  fits 
meeting  is  greater  than  for  any  other.      One*  poiU 
out  the  right  diioction,  and  many  can  follow.    Ik  ii 
the   initiation  that  is  difficult.      The    way   of  tb* 
world  is  to  kick  those  who  take  the  firat  step,  ui 
pander  to  tho5e  who  follow.     Electrical    eiigineen 
are  a  little  careless  of  what  the  world  thinks,  and  a^ 
to  take  their  own  line — hence  they  will   certainly 
join  116  in  awarding  a  due  meed  of  praaso  to  tho» 
who  organised  the  feetival,  and  especially    to  Ui. 
Webb,  whose  persistent  work  from  st&rt  to  finii^ 
has  conduced  much  to  the  sacceie  obtained.     Tbr 
selection  of  the  place  of  meeting  n*afi  justified  bjr  tb> 
resolts,  and  Messrs.  Spiers  and  Pond  are  to  be  ooo- 
gratolated  in  ha\'ing  pleased  a  number  of  people  who 
are  not  always  easily   satisfied.     Having  paid  oo 
tribute  to  the  organisation   and   to   the    matmil 
portion  of  the   festival,  we  may  be  permitted  lo 
discuss  the  mental  pabulum  provided.     After-diniMr 
speeches  are  not  to  be  so  severely  criticised  i 
orations.  They  have  to  be  made ,some  to  wile  away 
some  to  give  iclat  to  the  gathering,  and  some  toahow 
land  appreciation  of  time  and  people.  1 1  may  be  aamuMd 
that  the  Prime  Minister  is  the  most  important  man 
in  the  kingdom,     ^liercver  he  goes,  wbatevnr  be 
Aoes  ox  says  is  watched,   not  by  the  few  individoaU 
gathered   withiu   the  four  walls  of  a  dining-room, 
but  by  the  whole  of  the  civilised  world.   Even  Piime 
Ministers  have   their  hobbies,   and    in   his   leianxe 
moments  Lord  Salisbury  dons  the  garments  of  the 
scientific  mbn.    He  chaDges  his  occupation  from  Uw 
weighty  affairtj  of  the  State  (0  the  experiments  ia 
his  laboratory.     According  to  oommoo  report.  Ijord 
Salisbury  is  uo  mean  chemist — bis  speech  at   the 
Inc^cution  dinner  shows  his  appreciation  and  exten> 
aive   knowledge  of  the  developments  of  electcieal 
science.    Like  all  iuvestigators  worthy  of  tbeii  salt, 
be  not  only  studies  the  past  and  the  preaeiit,  bat 
dreams  of  the  future.     Now  dreams  are  only  the 
shadows  that  haunt  our  brains.     They  may  or 
may  not    receive    the    allcgiaiice    of   our    w. 
chougfats,  yet  who  so  happy  as  the  scientific  maa. 
mentally  looking  far  away  into  dim   futurity,  and 
speculating   upon   the   applications  of   one  of    bia 
favourite  sciences,  and  the  benefit  which  will  aoome 
therefrom  to  humanity?     Lord   Salisbury  indaljted 
in  one  of  these  day-dreama — or  at  least  we  imaf^ne 
be  most  have  done  so— when  describing  in  aomewbat 
glowing    terms   tbe   advantages   that   uught  oo&m 
to    tbe   home    Ufa   of   the  worker   could    ho    gat 
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the  power  required  for  due  pursuit  of  his  labourE 
brought  into  his  own  house — brought  in  the 
guiflo  of  electric  energy,  without  noisome  smoke 
and  rattie,  to  the  machine,  which  the  mere 
turning  of  a  switch  would  start  into  life  and  action. 
The  vision  of  the  peaceful  home,  the  workers 
pursuing  their  various  avocations  without  any 
necessity  for  breaking  the  family  circle,  is  a  phant- 
asm which  is  not  likely  to  be  realised,  and  which  if 
realised  would  be  disastrous  instead  of  beneGcial  in 
its  effects.  It  is  but  a  few  weeks  ago  since  the 
country  was  thrilled  with  descriptions  of  the  life 
and  labours  of  the  nailworkers,  and  later  still  with 
tales  of  sweaters  and  sweated  in  the  Baat-end  of 
liondon.  What  will  the  distribution  of  electrical 
onergy  do  for  these  classes  of  workers,  and  these 
are  the  classes  working  in  their  own  homes  V  The 
lowest  depths  of  degradation  and  misery  seem 
reached  in  the  hovels  of  the  nailers,  and  the  slums 
where  tailors,  tailoresaes,  and  seamstresses  do  con- 
gi'egale.  The  aggregation  of  labour  in  factories 
around  the  steam-engine  bas  led  to  legal  restrictions 
which  impose  sanitary  and  other  legulatious,  eaeily 
inspected  and  tending  to  the  welfare  of  the  worker. 
Then  the  best  system  of  distribution  of  labour  can 
be  adopted  in  factory  work,  and  could  not  be  in 
work  done  at  home.  It  is  needless  to  do  more  than 
indicate  some  of  the  reasons  that  militate  against 
universal  home  work,  and  to  show  that  the  dream 
is  one  impossible  of  realisation.  No,  let  the  labourer 
have  his  home  or  something  apart  from  his  work,  a 
place  of  rest  and  recreation,  where  nothing  tells  of 
the  pains  and  penalties  whereby  he  earns  his 
daily  bread.  The  application  of  science,  even 
eloothcal  science,  like  all  good  things,  becomes  bad 
past  a  certain  limit,  and  to  get  the  full  beueBt, 
the  limits  imposed  by  natural  conditions  must  not) 
be  ^mssed.  There  is  one  aspect  of  this  dream  which 
indicates  the  waking  mind  of  the  man  as  much  as 
words  can  possibly  do,  and  points  to  the  intense 
interest  of  the  speaker  in  the  welfare  of  the  working 
classes.  The  Poet  Laureate  has  well  depicted  the 
views  of  the  educated  and  thoughtful  man  of  this 
latter  part  of  the  nineteenth  century  when  he  aaya : 

Vet  I  doubt  not  lliruti^li  lh<;  ligM  oiu:  l]icre«utig  [turpote  runt, 
And  tho  thougbU  of  iu«ii  nro  wictoiHxl  with  th  .■   procoM  of  tik» 
Hins. 

It  must  not  be  understood  that  wc  are  averse  to 
the  distribution  of  electrical  energy.  We  have 
always  been  the  strongest  advocates  for  progress  in 
this  direction,  but  wc  differ  as  to  the  limits  of  such 
distribution. 

With  this  exception,  perhapH,  all  his  hearers  and 
readers  can  agree  with  Lord  Salisbury.  Telegraphy 
has  altered  the  conditions  under  which  we  live  and 
work.  Politicians  now  know  what  happens  at  the 
remotest  centres  of  interest  almost  as  soon  aa  the 
action  occurs.    They  aje  lu  touch  with  the  to^ay, 


not  with  time  six  months  old.  Tho  speeches  of 
Australian  politicians,  for  example,  are  discussed 
here  atmOKt  as  soon  an  in  the  town  in  which  thuy 
are  uttered.  But  the  value  of  the  telegraph  is  not 
in  its  use  to  politicians  so  much  as  to  business  men. 
The  agent  in  Singapore  can  telegraph  and  get  his 
goods  in  one  half  the  time  and  less,  than  before  the 
era  of  cables.  With  the  same  capital  our  markets 
can  be  more  than  doubled,  and  this  is  ton  little 
understood  by  statisticians  who  revel  in  figures 
illustrative  of  the  world's  progress,  fu  many,  if  not 
the  majority  of  cases,  the  increased  bulk  of  trade  is 
directly  due  to  telegraphic  connections. 


NEW  YORK  NOTES. 

(pnou  ora  spkcial  cohrespondent.) 

TKe  Elsdric  tialuiug  SUuiitiun  in  AVic  YoA: 
Abttner^  v/  lAght  K^pt  the  /"nh't*  £w-rt/. 

The  C»fnpartit$  JUneto  iKeir  H'iM»  and  Ula-rt  tip  Again. 

Mifn  ictioiJ  the  Litik  It'iiys  u/  M-t  Buaril  uf  Kledrieal  C'oiUrnl, 

J.  Staudalout  Ruord, 

Th*  Pr^ka  Inqmat.—CtttmMirig  BhUrUaiu, 

Tht  Fin  MarsHua  md  tht  A^JtcMmml. 

Bketrioal  M^ittgi. 

Trai»   LigUing,  El4drif  TratUMi,   gltetrifAl  RrMMieii,  and  Uort 

TranwtlanUe  NaUii. 

Nkw  YonK,  October  MS,  1889. 

The  agitation  against  the  electric  light  comiianies  has 
calmed  down  somewhat  during  the  )^>roHeiit  weeic,  and  tbe 
writere  for  the  d^iily  pres«,  beirtg  fiiliv  occiiitied  with  the 
contest  for  ttiu  tKLse^bull  chutDptonehip  and  tbe  Cronin 
miutler  trial,  have,  to  the  great  relief  of  scientific  men, 
refrained  from  contiiiiiing  the  highly-colonreii  eflunioQa  on 
electrical  matters  with  which  the  nowiimperA  fairly  reeked 
all  lost  week.  Tho  Bnioh  and  United  States  Companies 
have  noty&t  rcsumod  the  lighting  nf  their  street  circuits, 
and  will  probably  not  do  ao  until  a  decision  is  arrived  at 
by  tho  judge  of  the  Supreme  Court  on  tho  arguioentA  (or 
ujid  a^iiflt  tho  uitbolaiog  of  the  injunctions  graatod  to 
tbe  com[janioH  forbidding  the  Boanl  of  ElectricAl  Control 
to  csrry  into  effect  it«  intention  of  forcibly  removing  the 
overhead  wire*.  Tbe  judge's  decition  will  probably  not  he 
HUnounced  until  early  next  week,  but  it  a  believed  that  it 
will  be  in  favour  of  tbe  com|janieH,  as  it  appears  ihut  the 
Board  have  no  power  to  take  down  overheatl  wires  except 
in  those  dintricttt  where  eiibwayA  ve  in  raadine&ii  (or  tho 
wires  to  be  put  tuider^jround. 

The  Kbsonce  of  the  electric  light  in  tbe  streets  during 
the  pabt  fortnight  has  rendered  New  York  not  only  a  very 
dismal,  but  id^o  a  very  diingeroujt  place  to  be  hIwui  in  utter 
dark.  The  g'.u  compatiica  have  leGixtndod  but  feebly  to 
the  sudden  call  made  on  their  resources,  and  in  many  cases 
it  was  imiKMsibie  for  them  to  do  otherwise,  as  so  firmly 
was  thii  electric  light  esLiblished  that  iei  numorous  stioets 
not  only  had  tbe  gas  been  cut  off,  but  the  lumfis  had  been 
removed,  and  the  caa  eompaDiea  poSAeeaed  no  stock  from 
which  to  replace  them.  Conse<taeiitly,  in  some  localities 
darkness  has  reignsd  supreme  and  crime  been  ram|Htiit. 
Numerous  cases  of  eandba^ing  (a  form  of  garrotting 
peculiar.  1  believe,  to  New  \ork,  the  modm  operandi  being 
to  strike  tho  victim  one  or  more  blows  on  the  bead  with 
a  long  bag  filled  with  sand,  and  having  the  oxtromity  forli- 
fittd  with  a  lumj)  of  load ;  tho  blow  leaves  no  external  mark, 
but  effects  conMdenible  internal  disturbances,  generally 
resulting  in  death)  have  been  reported,  to  say  nothing  of 
minor  crimes  and  burgluics,  while  tbe  \k\xw  have  addod 
to  the  general  confusion  by  a.  little  wild  revolver  practice 
which  has  resulted  in  the  death  of  one  man,  and  in  the 
dangoroua  wounding  of  another,  who  received  two  bullets 
from  a  policeman  who  was  chasin;;  a  supjmsod  criminal 
alonu  tho  streets  in  tbe  durk.  Tbe  public  are  beginning  to 
see  toat  the  absence  of  the  "  deadly  current "  is  hkely  to 
reaiilL  in  moro  destruction  uf  hfe  and  property  than  the 
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continuance  of  ita  uae,  and  the  reaction  bavinc  set  In  it  is 
mora  than  |>rolMble  that  electric  lighting  affura  will  soon 
l>e  again  in  a  normal  state  and  go  on  |jr«tty  much  aa  before. 

Ill  one  way  the  coiopame«  bavo  proRt«d  by  the  recent 
exi:il«iD«nt,  as  \>y  shutting  down  all  their  circuits  tboy  have 
lieen  able  to  thoroiiefaly  overhaul  ttieir  ta.tt«refl  and  vorn- 
uut  "  undertakor's '  wins  uii!  replace  them  with  iiev  wire:) 
of  improved  ma.mifacture.  Gangs  of  tncn  have  been  busy 
for  thepaat  we«1c  in  all  the  (irinciiial  etrects  taking  down 
oUI  M'irea  iiid  imtiitit;  np  new,  »»il  the  dent&nd  for  good 
inatiUt«d  cli3cLri<:  li;;ht  wlio  h:i>t,  for  the  moment,  f:u'  ox 
DOCilod  tho  aii|>j)ly.  Tho  mnn;>^or  of  a  jKominciit  wire 
covmtig  comjuny  tnld  me  the  othur  day  tbiit  if  ho  hud  had 
100,000dnli.  worth  of  electric  lif^ht  wire  in  stock  he  oouhl 
b>i\'e  ftold  it  nil  hint  wcok.  Tho  deduction  is  that  tho  ovor- 
hcail  wiroa  in  New  York  must  have  boon  in  n  rnotty  bail 
state.  To-day  the  cnunHel  for  the  BniAh  and  I'nite^l  htat«s 
Coni|ianioii  have  notified  tho  authoriLiOB  thsLt  from  to  ni^bt 
they  TTiU  start  ii|t  a^iii  all  circtiit*  MU|»]ilyint;  current  to 
[triv\it«  customers,  tnoso  circiuls  having  Iwon  untiroly 
rewired  with  weli-insnUUiil  cniiductofii.  They  are  forced 
to  do  this,  tbey  «ay,  M  the  MoHnt  Morris  ana  F.it«t  River 
Cominnies,  which  have  not  shut  down,  uic  riibbiiijr  Lhom  ol 
their  customurs,  and  thuso  cuElomei's  who  have  held  by 
them  are  suffering  mnch  inconvenience  from  tho  absence  of 
li^hU  Tho  Bouu-d  of  Electiical  Control  hiis  Uken  nofnrthor 
ucUon,  and  now  nocnis  to  be  |iui-«uiiig  a  {wlicy  of  holding 
uloof,  as  the  oxpcix  of  the  Board  hue  declined  to  ceilify  to 
the  insuliitioii  of  the  new  wires  uiil  uj)  by  the  companies, 
idieging  that  be  i»  too  busy  locating  bad  wn'o»  which  are  to 
1h>  taken  down. 

In  a  jirovioiis  letter  1  lUliidcd  to  the  scandidous  .tttitude 
of  the  Hoard  nii  the  nnhway  (juestioD,  with  regaiil  to  the 
duvided  ni^initer  in  which  the  three  oommiasioners  upheld 
the  lBono|M>ly  of  the  Subway  Construction  Comjiany. 
Hearty  coiulemnation  of  tho  uctiamt  of  the  Hoard  is  mani- 
fi>it  In  tho  comnionta  both  of  the  (ochnical  and  geneml 
(>reati,  and  an  o|tinion  fwcinit  to  bo  apreatlinK  that  tho  ItonnI 
ou){bt  to  bo  "  wiped  out,"  or,  at  any  rate,  reconitructod  and 
cMinineod  of  men  ca]Mblo  of  dealing  Imtb  with  the  scientific 
and  |)Riettcat  siilea  of  the  questions  ufion  which  the  present 
B'>ai'<)  issupixiso']  to  decide — but  never  does.  I.aat  Sunday 
the  Jirntlit  devoted  throo  coIumiiH  to  a  publication  of  the 
inrndo  bistor)-  of  the  Fhxird  since  its  fornution,  and  a  more 
sctindiitoiii  manipulntion  of  miflplitced  authority  to  footer 
private  int«r««t«  could  scarcely  be  met  within  idl  thuaiirid» 
of  conKcienccltAs  jobbery.  The  article  is  too  Ion);  ovun  to 
ijuoto  from,  but  it  .-)p}iGHrH  thai  the  Board,  which  was 
originally  style*!  the  Subway  Board  and  oidy  k(«ly 
blossoinoil  out  -m  the  Board  of  Hloctriud  C'Onti'ol,  wm 
founded  in  tho  intereata  of  the  .Sii}>way  Cumpmiy,  and  the 
three  cnmmiasionen  have  been  the  iiistrumcnta  of  the 
Hubway  Comimtii'  from  that  day  to  thia,  which  is  pretty 
well  borne  out  by  recent  acliona  of  the  comniiaslotiera. 
That  the  eommissionera  do  not  know  the  first  thing  about 
eleclri«ily  or  the  pro)«r  coiutruction  of  subways  has  always 
been  stlf-eviileni,  and  cannot  be  wondered  at  when  it  is 
considered  thut  the  original  ndling  of  tlio  gontlemori  in 
■luottion  aK,  ac«ordiiis  to  the  flrraJd,  those  ol  a  "  butcher, 
tioki^aollor,  and  law  dork  !  " 

The  innnest  on  the  causae  which  led  to  the  death  of  the 
linomaD  Fe«ks  haa  occupied  sovoral  days'  AittJne«,  but  no 
sattafactory  coiicliisioii  as  to  which  wire  ori;^nally  carriod 
the  fatal  niirent  bea  been  airived  at.  The  wii-cn  nn  which 
Keaka  waa  suaiModed  belonged  u>  the  Mctro|>oIitan  Telo- 
l*bone  Comjiany,  and  several  annunciator  droiia  were 
burned  outut  one  of  the  exchanges  ;  a  cheerful  unifertakei'a 
aaaistant  created  a  diversion  at  the  incjuost  by  describing  in 
jjlowing  terms  the  beautiiul  firework  display  aflorded  by  tbo 
tcle|ibone  in  hia  ettabliahment  at  about  the  time  of  the 
accident.  Among  the  witneesae  examined  were  omployi.'>s 
ol  the  variotu  elBctno  light  oowpaniee,  and  one  and  nil 
(ASlillod  thtt  no  disturbance  waa  uiLod  ftt  the  dynamos  on 
the  day  of  the  accideiit,  and  thai  none  of  Uieir  wires  were 
out  of  onler  or  in  ountoct  with  utber  liues.  The  linemen 
of  the  WoiUrt)  t  niun  and  MolrDfiolitan  Telephone  Com- 
])amoa,  who  were  tent  out  to  trsce  ibe  wires  in  each  direc 
tion  from  the  jiolo  on  which  Feoka  waa  killad,  taatilied  that 
Ihny  failed  t»  find  any  point  of  oootaet  between  the  tele- 
l^pb  and  tclepboiM;  wires  and  tbtiso  of  tho  electric  lighb 
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and  power  circuits.  In  some  t^uarters  the  opinion  m 
expressed  that  Peeks  was  k)tl»)  by  a  shock  fron  on*  e< 
the  "ticker"  wires  of  the  Western  (Jnion.  which  cmrrf  aa 
alternating  current  of  about  320  volts  pressure. 

In  writing  of  the  Feekt  inquest  last  weeic  I  mentioned 
that  Mr.  Charlea  Cnttnsa,  t]ie  electrician  of  the  CotnmercBd 
Cable  Company,  would  appear  as  a  witness.  This  was  a 
partial  error,  as  Mr.  Cuttris«,  instoad  of  being  eupa»tiaed,  bad 
a  less  unpleasant  and  more  profitable  connection  with  the 
inriuost,  ne  being  retained  by  the  coroner  aa  experttn 
advise  thut  olTioial  on  the  techincal  imints  connected  with 
tho  enquiry.  Mr.  Cuttriss  has  just  lately  oponed  &n  ofit* 
aa  consulting  electrician,  and  his  long  ex)»orience  al 
render  his  aorvices  specially  valuable  to  those  req 
cx|>ort  advice,  and  here,  where  pr^ictice  is  senerBtly 
t.hi>ught  of  thiui  theory,  they  are  many,  the  conJuHiti| 
branch  of  the  electrical  iirofeasion  is  comparatively  oegfadiB 
in  New  York,  and  of  the  few  who  have  aet  up  Si 
connultitig  elccLriciins  leroial  make  the  obvious  mistake  ef 
also  uiinouncing  ihcmHcIvos  aa  couliactora.  If  a  mnti  gON 
in  for  contracting  ho  u  morally  bound  to  Eavour  ceitdn 
syntem^  uud  when  cidted  upon  to  uive  his  ouinion  in  hit 
consulting  cupucity  that  opinion  can  scarcely  oe  attogeUMT 
uidjiassed. 

An  amusing  instance  of  the  etTocts  of  the  lateaean*  in  the 
way  of  attributing  all  Horts  of  disastei'  to  electricity,  wfakb 
was  crowded  out  of  my  hist  letter,  occurred  in  connection 
with  the  recent  tire  at  Dr.  Talmage'a  tabemaeU 
Brooklyn.  It  is  believed  that  the  fire  waa  started  hy 
building  being  struck  by  lightning,  as  there  was  «  hmn 
thunderstorm  that  night.  The  Are  marshal,  boaasar. 
stoutly  dceliirod  that  the  fire  must  have  originated  with  ths 
switchboard  nf  the  Kdisou  installation,  whiu)  had  jostbeaa 
<.:omplete<1  in  the  tabernacle.  The  Billion  Company  decUrad 
that  110  current  was  turned  on  during  tho  nif;lit  of  the  fiia, 
but  the  marshal  insisted  that  his  opininn  wa»  correct- 
Now,  however,  he  is  probably  convinced  that  oven  a  fin 
mnishal  may  oocnitionalty  1>q  wrong,  as  whon  the  nuas 
were  soarebod  the  switchboard  wot  fotukd  intact,  aud  ia 
such  gnod  condition  that  tlic  clock  in  the  mjster  vaa  si3t 
ticking  '. 

Within  the  last  week  or  so  there  have  been  t[iutm  » 
number  of  cloutrical  meetings,  liust  week  I  i-ecorded  thart 
of  tho  American  Institute  of  Electrical  Knginocrs  And  tht 
New  Ydik  Klectric  Club.     The  swrne  week  the 

of    Kfiilway    Telegraph    Su[ieriutendcntii    heM  _  

attendod  meeting  at  AVasbington.  llie  princi[ml  subject 
brought  before  the  meeting  was  that  ul  "  Train  Klectiie 
Lighting,"  which  was  discaued  in  a  long  paper  hy  Ur. 
Charles  Selduii,  sujMjrintcndent  of  telegnpbs  w  tba  BalEti- 
nioru  and  Ohiu  B^ilruad.  Mr.  Selden  divide*  the  K^ltim 
of  trains  by  electricity  into  three  syelems  :  1.  By  the  Joist 
use  of  dynamo  and  »bonige  battery.  2.  By  means  of  direct 
current  fixim  the  dyiuima  3.  By  moans  of  a  cliai;gad 
stonLgo  battery.  System  N'u.  1  is  doomed  to  be  the  bail, 
and  has  been  atlopted  by  the  Pullman  Oompuy  with  «(- 
cellent  retulis. 

The   Amuriran    Struct   Railway    j\s80ciation    haki   their 
eighth  anniul  meeting  at  Minneapolis    last    «««lt,   W4 
devoted  all  their  time  to  diactuaing  the  subject  uf  « 
railways.     Favoni-able  reimrts  were  racoived  from  «U 
i-»ilwAVs  operating  by  electricity,  both  as  regu^s  ecnitoarr 
and  efficiency.     Tlio  report  of  the  cotnmiltce  which  hM 
been  investigating  the  electrical  traction  q;tieetioa 
as  follows  :    "  In  cloein};,  wo  would  say  it  has 
that  olAftricity  as  a  motive  power  ia  as  for  ahead  of  the 
cable  as  the  cable  was  an  if  Ivancv  over  harsea." 

At   the    l-3nd    meeting  of    the   New    Vock   fisctnual 
Society,  held  last  Tuesday,  Mr.  A.  A.   Knudaon    read  a 
|vt|)cr  on  "  Bloctrical  tlxhibitioiw.  What  to  Shuw  mmI  How 
ft  Show  It,  with  Suggestions  for  the  World's  Fair  of  1893.' 
Mr.  Knudson's  |Apor  aoaroaly  bora  out  tho  prooiisas  eaD- 
veyod  by  this  somewhat  grandiloquent  title,  as  it  rnidsiind 
little  bcyund  a  description  uf  the  recent  exhibitioa  as  8L 
John's,   N.B.,  and  of  the  method  cm[>luyed  in  ftriM  | 
guns  from  Vancouver  and  Montreal  at  the  iaaa^anoM 
the  exhibition.     "  What  to  .Show  and  How  to  Sbow  It 
were    consiMcuouKly    a1«eiri,  unless    the    infsraiHa    «i 
intended    that    all    that    couhl    b«    laanit   by    stadrii^ 
the  ecbemo  and  tesulla  of  the  cxhibittoa  at  Sl   John'^h 


The  only  BUggostion  {or  1892  waa  that  NiiLf^^ra  xfaould  be 
reproduced  on  a  ttatuml  ncale,  right  here  in  ^evr  York,  Lho 
Tails  t-o  be  tUuniinaLed  by  electricity!  Rather  a  lartje  order 
even  for  the  Enipirc  City.  Mr.  Josoph  WoUsler,  one  of  the 
editors  of  the  ISiectrkai  World,  g»vc  a  very  int«rerting 
discDiintc,  in  which  he  embodim)  varione  electricaE  tiotes 
picked  nji  during  his  recent  visit  to  the  Paris  Exhibition 
and  trip  through  Englnnd,  Mr.  Wetrier  doscribod  various 
novel  pieces  of  apparatuB  which  he  saw  in  Paris,  among 
tJlom  being  a  Atonn-tnlegntph  ini^triinient  cainMe  of  trans- 
mitting 3G0  words  u  miniibe.  This  the  mcctinfi;  resolutely 
declined  to  ewiillow.  Much  interest  Wiis  winced  in  Mv. 
WctKlors  dt^scription  nf  the  Doptfoi-J  Htalioii,  whole  he  was 
showii  round  by  Mv.  Farranti.  Like  Mr.ljockwoort,  Mr.Wotx- 
lor  Iiiid  fltress  on  the  superior  fitylo  of  ovorhead  conilruction 
iioticoaltle  in  Endund  and  the  total  abaonco  of  poles  from 
the  streets  of  citioE.  Mr.  Martin,  during  the  diRcuwiion, 
suggested  that  a  not  unlikely  ciuuo  for  thi^  wac  that  the 
»tr«et«  were  too  narrow  for  tho  iwloa!  This  complottily 
upnet  tho  gravity  of  tho  meeting.  While  Mr.  Martui  was 
speaking  a  fira-cnginc  jtaaged  in  tho  street  below  with  Iwll 
cUiiging  loudly,  and  for  a  moiuont  bis  romurkK  wcrd  inter- 
niptod.     "  Humph,"  ho  resumed,  "  prubably  a  fire  caused 

I     by  gas,"  and  the    meeting    agsin   relapsed   into  audihlo 

L    merriment 


TELEPHONE  PROTECTOR. 


Accidents  to  the  telophono  andieloj^ph  ap|>aratiu  ftom 
tho  conUut  of  oul»ido  wires  with  electm  light  or  olvctriu 
railway  wires  are  of  frenuent  occurrence. 

Through  the  caroloaH  nandling  of  -x  wire  by  an  ignorant 
liueniati  a  numbor  uf  valuable  iiietrumouLfi  may  bo  cEosli'OyoJ 
or  <eriou«ly  dama^jed. 

To  prevent  this  miacbiuvoua  action  of  heavy  cuvronts 
Foreo  Bain,  of  (Jhiva^o,  has  Ji;«i};[iuil  tho  little  deviuu  heio- 
with  ilhistialcd.     It  couKistn  of  u  uno-|K)le  elcctroniaguet, 
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M,  80  wound  as  to  be  onergiaad  by  a  current  of  a  volume 
that  would  bo  liable  to  injure  the  apixirattis  :  an  armature, 
A,  anil  a  drnp  lever,  D,  with  platinum  cuiituct  at  T.  The 
magnet,  armature,  and  drop  lever,  when  set,  a«  in  the  cut, 
are  coonecUxl  olectrically  in  a  soriea  whose  terminals  are 
the  two  binding  imsts. 

This  device  \&  cut  into  tho  main  line  boforo  it  reaches  the 
iiiBtrumenta.  Its  action  is  i|uit«  simple.  Supposo  a  heavy 
current  paeso*  through  the  line.  The  armature,  A,  w 
itiHtuntly  iLlti-icLod,  aTiit  lhi>  drop  lever.  L>,  fall),  thtm  bi~eak- 
ing  tho  circuit. — ll''rstern  Ekclririan. 


CONDITIONS    NECESSARY   TO   THE  SUCCESS  OF 
ELECTRIC  RAILWAYS. 

B¥  T.  C.  BAHR, 

Wc  have  recently  had  oit'iuirics  aa  to  the  coet  sod  main- 
tenance of  electric  r.iilruad«,  a>id  have  been  unable  to  do 
more  than  refer  our  correspondents  to  American  tources. 
The  fact  ia  tlut  we  on  this  side  of  tJte  Atlantic  are  woe- 
fully behind  with  electric  traction.    Thiu,  a^ain,  for  figures 


we  have  to  go  to  the  Americans  to  tind  that  at  tho  annual 
meeting  nf  the  .\murican  Street  Itailway  AMOciation,  at 
Miiuieajmliii,  a  report  wms  read  and  diHCUMod  under  the 
above  title.  The  following  is  the  report  and  disctisdioii  aa 
given  ly  our  couiemporary  the  fi-'eiitrri  Electririati  .■ 

The  subject  of  "  Eloctricity  aa  a  Motive  Power"  baa 
been  the  all  absorbing  topic  liefore  our  meetings  for  the 
iwrt  two  yoara,  and  only  now  are  wo  able  to  give  any  satia- 
fnctory  anawor.  Up  to  the  date  of  our  laat  meeting  in 
Wa-shuigton,  October  17,  1888.  wc  h;ul  made  very  little 
piojii-oss  ill  the  application  of  electricity  to  the  propuUioii 
u(  i;ui-!<,  although  u  tsuhition  •.'(  the  pifiblctn  wii8  ilcomocl 
not  fiir  dintaiit,  At  that  time  the  number  of  roads 
eijuippod  and  opentod  by  electricity  could  be  oounted  upon 
the  tingei-8  nf  your  two  hands,  while  today  thcj-  number 
iti  tbu  hundi'ods.  a  surprising  reaiilt,  aU  within  the  xhorL 
space  of  twelve  months. 

This  roault  could  only  have  l)eou  brought  about  by  tho 
fact  that  the  ex  )>orimeiita  hei'etofore  mado  had  proved  a 
success,  far  Ijoyond  even  the  ex jiecUit ions  of  those  makiii)^ 
them,  and  wc  liavo  tistablisbed  to  day,  without  a  doubt,  the 
success  of  olectricily  na  a  motive  power.  Having  ai^cor- 
t;i)MC(l  thiH  point,  we  are  next  IctI  t«  the  ipiostiun.  What 
are  tho  condiliuntt  iieces.ury  U)  the  financial  succeas  of 
electricity  as  a  motive  power  7 

In  tho  apitlication  of  alectncity  we  are  not  met  with  the 
volume  of  business,  or  the  enj^inearing  and  mechanical  ton- 
sttiictiun,  as  brought  to  our  attention  from  tho  report 
upon  tho  conditions  neceasury  to  the  financial  aucceaa  of 
the  ('.iiblc  road,  but  vua  simply  say  that  if  it  is  de-^ired  to 
make  a  change  frnni  horso  power,  electricity  will  (ill  the 
bill  to  perfection,  no  matter  how  long  or  s&ort  the  road, 
or  how  many  [lassengers  arc  carried.  In  tho  investigation 
of  tho  Buhject  the  most  luitisfactory  results  have  been 
shown ;  it  not  only  increajie*  traffic  over  tho  road,  but 
rcilucos  osponscp,  and  will  enable  us  to  operate  a  line, 
whirh  herelnforc  entailed  a  los^i,  ;U  a  pioiit.  We  have 
three  niothoils  of  oiieralion,  a.i  fnllciw^  :  The  overhead  wire, 
the  conduit,  and  thu  stoinfte  battery,  which  will  nccommo- 
date  all  condiUoiis. 

For  tho  overhead  wire,  we  can  only  say  that  it  is  all 
that  can  hn  desired,  and  for  suhiirban  roada  and  small 
Uiwns,  and  ovoiiiii  citJca,  .it  pru.'^ent  umnot  be  uqiinltoil. 
The  conduit  kis  loitiid  very  little  favour  in  the  eyes  of 
practical  men  by  reason  uf  Lho  unsatisfactory  rosults  hero- 
tofore  attained  by  tboee  who  have  experimented  with  it, 
while  tho  storage  liattery  is  ^-arlually  but  surely  pushing 
its  way  to  the  front  as  tho  most  jteifuct  system,  and  ia 
now  oril}'  awaiting  tho  <]evo1opmont  of  a  battery  tfliicb 
will  stand  the  hani  knocks  aiul  usiige  which  it  must  ooces- 
aarily  get  in  the  ofH-i'ittion  of  ii  «tr«et  car,  without 
dettroying  its  component  \mtu.  The  ovorhoad  method 
having  boon  demonstrated  U)  he  the  chea[>«at  of  the  three 
mcthnda,  is  being  universally  adopted,  and  with  resulM 
that  cannot  hut  help  to  keep  it  in  tho  front  ranks,  as  a 
cheap  |>ow«r  to  propel  can.  Wo  have  yet  to  loam  of  any 
person  who  has  soon  the  ojionition  of  a  roa>l  by  this 
system,  and  his  ridden  in  the  carR,  who  has  not  declared  it 
without  reservation  to  be  just  what  was  wantcl-  In  the 
largo  citica  we  wo  mot  with  tho  objection  to  overhead 
wires,  which  necessarily  cum|>cls  us  t^  favour  the  storage 
l)atter\-,  and  yotif  theconsentuf  councils  could  Iw  ubtnine'l 
there  Ls  no  doubt  that  the  overbwul  construction  would  bo 
pluccd  in  o))or!tbion  at  once. 

If  a  change  is  desired  in  the  maimer  of  o[ierating  a  road, 
we  are  not  coni|>ol1od  to  figure  an  elalwrate  codt  of  con- 
Htruction,  which,  if  uf  c^me,  would  cu^t  something  like 
70,000  to  7d,000dok  [wr  mile,  in  :iildllion  to  the  cost  of  a 
power  plant,  but  are  only  confmutod  by  the  small  amount 
<»f,  say,  from  2,000  to  li.OODduU.  per  mile,  with  cars  costing 
from  3,000  to  ."i.OOOdolH.  >|>iece,  while,  for  the  storage  bat- 
tery, wo  have  a  figure  still  Ioks,  by  reason  of  the  wire  being 
die[*cii«ed  with,  bo  that  a  comi>arative  statement  of  thecott 
of  conatrncLion  of  a  10-mile  road  complete,  with  15  cars, 
would  stand  |irobahly  as  follows  : 

Cost  of  cable  consCnicliun   9700,000 

,.       [lower  plant > 125,000 

„      can  15,000 

«640,000 


00ctrical  overhMd  wire  coattnicticm  : 

CmI  of  tiMihtA »70,000 

„      wiring 30,000 

„      cars 60,000 

„       power  plant   30,000 

$190,000 
Storage  battery  : 

Cort  of  road-bed $70,000 

„      can 75,000 

power  plant   ...'. 30,000 

$172,000 

III  tin  abOTB  nuM  of  electrical  constntctiom  the  motnr 
car  wooU  be  fiftpable  of  pulling  one  or  two  tow  cars  if 
neeeaaarv.  Thoao  figures,  your  oummitlee  has  no  iloubt, 
will  be  mund  to  be  calculat«<l  within  a  reasonable  limit  of 
cost.  Now,  to  get  the  most  economical  service  anti  the 
best  rosiiHe  it  wnuld  be  well,  in  the  judgment  of  your  com- 
mittee, to  rebuild  your  road  bed  (if  un  old  road)  mid  start 
with  a  cDHBtruction  that  would  be  us  near  perfout  aa  poa- 
■ible,  and  that  to  be  a  girder  rail  co'istruction,  with 
tiea  2ft.  6in.  opart,  fiin.  by  7in,  yellow  pine,  your 
rail  to  weigb  from  i5  to  60  poinidB,  the  weight  to 
depend  upon  the  traffic  that  would  in  all  probability 
b(j  carried  ii|>on  it.  Thi»  in  no  doubt  the  mo«t 
important  Ht«p  after  deciding  to  adopt  electricity  :  by  this 
nieaoB  you  reduce  tlie  umouiit  of  wear  niid  Lear  on  your 
eui  to  a  minimum,  and  prevent  to  a  certain  exteut  the 
damage  to  your  motors,  or  if  a  storage  battery,  the  coit- 
stant  jarring  of  your  batteries.  It  will  a]«o  enable  you  to 
maintain  a  more  even  rate  of  epeod,  as  aleo  a  much  faster 
rate  than  could  be  obCairted  under  any  other  condition!). 
It  is  advisable,  also,  to  have  your  motors  examined  after 
each  trip,  and  see  that  nothing  i«  out  of  repair.  Do  not 
let  the  motora  work  at  a  dJsadvaatago,  as  a  dollar  or  two 
expeudeil  st  the  pro[)er  time  will  save  you  hundroda  in 
the  future.  Also  Roe  that  the  men  running  your  cars  are 
careful  and  capable  of  cxerciiting  a  little  judgment.  A 
careless  man  will  ruin  your  motor  in  a  short  time  by 
forcing  the  whole  current  through  it,  when  there  is  no 
FMSOOable  excuse  for  the  lame  ;  particularly  in  starting 
iho  cars,  &  Itttlu  attention  in  this  dii'ut.-tioii  wtlL  amply 
repay  you  for  the  lime  and  expeuxo  devoted  u>  such  inspec- 
tiOD. 

If  you  are  running  a  number  of  cara  it  will  probably  be 
more  economical  to  put  in  your  own  power  plant  lathcr 
than  depend  on  an  electric  light  pkiit,  or  it  may  bo  abso- 
lutely neceesary  to  put  it  in  by  reason  of  having  no  such 
source  of  power.  This  plant  need  not  necessarily  be  plaood 
along  the  line  of  your  rcad,ft8  the  power  being  traiismTlted 
through  a  wire  the  plant  <sn  bo  pJaeod  where  the  cost  of 
running  the  generators  will  be  too  loa«t,  which,  if  water 
power  is  at  hand,  or  if  in  a  coal  district,  would  tend  to 
materially  reduce  the  cost ;  yet  forordinary  puqioaes power 
can  be  leased  from  any  electric  light  plant  at  a  rtMOnable 
coet  per  car  per  day. 

As  to  your  cars,  the  majority  are  now  ordinarv  10ft. 
bodies  placed  u]>on  independent  tiiicka,  so  that  old  cars 
can  be  utilised,  but  if  a  new  etjuipment  is  desired  it  woubl 
be  beat  that  the  bmlies  bo  placed  upon  iudepundont  trucks, 
and  that  both  ends  be  closed,  or,  in  other  words,  a  bow 
window  front  and  back,  with  the  side  entrance  clear,  as  in 
the  ordinary  cor.  Or  if  your  road  ie  a  double  track  with 
loops,  and  your  cars  run  in  but  oue  dlrecUon,  it  would  be 
still  better  to  have  the  front  entirely  closed,  as  in  the  con- 
struction o{  the  lut£»t  Alyle  of  cable  cars.  This  construction 
of  the  car  will  protect  that  portion  of  theelectric.%1  api>araU)s 
whtob  is  now  exposed  to  the  elements,  und  still  maku  u 
much  neater  car,  or  if  your  road  carries  a  large  number  uf 
paasengsrs  a  20ft.  to  23ft.  car  upon  double  truuks),  the  same 
[lattem  would  give  even  bettor  resulte.  With  the  small 
cars  have  at  least  two  motors  of  1.^  Kp.  each,  and  with  the 
large  ones  it  is  a  question  whether  or  not  the  motors  should 
be  20  h.p.  each.  Ho  not  stint  the  |K>wer  of  your  motors. 
There  ia  tw  doubt  in  the  mind  of  your  committoo  that 
conitidemble  of  the  trouble  heretofore  experienced  ha«  been 
for  the  want  uf  sufficient  motor  jmwer.  With  this  power 
under  your  carv  and  the  wire  overhead,  you  may  safely 
climb  (grades  of  10  Mr  cent,  and  more  with  perfect  ease, 


but  with  the  storage  h.xtt«ry  it  is  hardly  safe  to  climb  » 
grsde  of  more  than  6  per  cent 

Tbo  quoetioD  of  operating  your  lino  during  the  winter 
months  is  also  a  sonous  one,  but  there  is  no  double  that  if 
the  rail  Ir  kept  clear,  little  nr  no  trouble  will  be  experi- 
enced. To  do  this  it  ill  desirable,  in  addition  to  a  plough, 
to  use  a  lai^o  ewociKir,  o{tcrabod  by  two  15  h.p.  laotora, 
with  the  brooms  working  independent  of  your  gear,  and 
propelled  by  a  separate  1.^  h.\L  motor ;  using  at  your 
curves  and  switches  some  little  silt  to  keep  them  uear. 
This  will  keep  yuur  rail  as  clear  as  icquirod  under  ordinarj- 
conditions,  and  in  addition  to  the  above  you  should  hare 
attachc<l  to  the  cara  a  small  scraper  in  front  of  the  wheels. 
to  koop  tbe  accumulation  of  snow  or  ice  from  tbe  track 
thiit  may  be  thrown  tboru  by  tbe  trallic  on  tbe  street. 

Now  t«  the  coat  of  opciHtin;;  your  road.  This  will  rett 
solely  with  yourself.  It  should  not,  under  any  circuni* 
stancea,  exceed  10  cents  ^tev  mile,  to  include  the  coat  of 
yout  conductors  and  drivers.  Of  course  tbei-o  are  excep- 
tional cases  where  the  cost  is  much  greater  by  reuaons  of 
conditions  which  do  not  exist  ordinarily,  ft  was  the  i^osire 
of  your  committee  to  bo  iible  to  furnisli  you  with  some 
exact  lii^unM  on  this  particular  pjint.  but  it  vrus  found 
almost  impracticable,  as  the  majority  of  thou  from  whom 
the  information  was  sought  preferred  not  to  disclose  the 
co»t  of  running  their  i-oads.  A  few  figures,  showing  the 
gross  Lurnitigs,  as  well  as  the  operstinj;  expem^ea  for  soine 
of  tbe  months  of  the  jJiHt  year  on  roails  u|ienit«il  by  sleo- 
tricity,  will  proliably  be  interesting,  although  the  names  of 
the  romlw  will  be  withheld. 

Ojjerations  of  a  road  fur  the  month  uf  August,  1889 : 
tlroaa  earnings  from  operation,  3,8a  1  .SSdols, ;  total  operating 
oxiwmos,  .l.*fiV6,67dnl8.  ;  showing  net  earninga  to  be 
l,d6ri.2^ols.  :  and  in  the  operating  expenses  of  this  month 
were  included  480dols.  interest  chitrges  on  floating  and 
Iwnded  debt.  Total  mileage  for  the  month,  19,181  milos; 
averace  carxojwraietl,  eight;  average  cost  per  mile  per  day 
foroporntingroad, 9.67  cent*  )  doductinj;  amount  of  inl 
charges,  will  give  7.13  cents  per  mile,  which  is  cert«i 
Terr  satisfactory  showing. 

For  the  lirst  31  days'  operation  of  anotber  road,  ve 
have:  Ueceiptt,  8,796.40dols.  ;  oxpenset,  3,164 .OOdoln, 
showing  net  earning)^  tg  be  6,632. 40dol8.  ;  with  moton 
making  19,9^0.5  miles;  and  of  tow  cars  makintj  11,610"! 
miles  ;  average  motor  cars  operated  daily,  5-03.  This  shows 
:i  cost  per  mile  of  motors  of  only  10.86  conta,  and  lidding 
the  additional  tnileage  ol  tow  carsroduces  the  cost  per  mile 
to  a  ftgiUB  of  6.86  cents.  In  this  case  it  would  be  well  to 
note  that  the  cost  of  iKiwer  was  re<.liiced  to  tbe  average  of 
l.SSdols.  per  carper  day. 

Again,  ws  bavs  for  another  road  for-  the  month  of 
duly,  18SU  :  Receipts,  lO.eS.^OOdoU. ;  operating  expense*. 
S.TSii.OOdolB.,  showing  net  gain  of  G,870.00dola.,  with  '^ 
motors  making  46,647  miles,  showing  average  exiteiue 
mile  S.Olcunts.  ' 

For  another  road  we  have  :  Receipts  from  o|>eratine  SO 
dayA  .^,.'>00,.^0i3oU  ,  total  operating  expenses  3,441. ^7<iol8.t 
showing  net  earnings  for  that))Griadof  3,039.53dolB. 

.\nothcr  road,  for  7.1  days  :  Heceipts  €,133.1&doIs.,  total 
o[>oratin^  expanses  2,843.r)4do]s.,  showing  net  gain  for  that 
pcrioil  .^,33?.61dol8.  This  road,  running  17063  miles, 
giving  the  nveragc  expense  [ler  mile  of  1666  centa. 

Last,  but  not  least,  we  have  ji  report  of  a  rood  for  tbft 
month  of  Augustv  18(<9  :  Operatini;  receipts.  4,317.46do]s.; 
total  expenses,  K'lOldoU.;  net  profit,  3,44G.41!dolB.  Tbe 
total  expense  of  this  road  figures  at  14  cents  per  mile. 

The  average  number  of  niile.t  tJiatan  electric  car  sliuntd 
inakc  under  favourable  circumstances  is  at  least  120  miles 
pur  (ky  of  18  hours,  which  is  50  percent,  in  excess  of  what 
we  can  now  get  from  horses. 

It  will,  porha)^«,  interest  some  of  yon  to  listen  to  a  few 
extrucu  from  a  lettvr  wriit«n  by  one  upcnitinu  im  olso- 
trical  road,  in  which  he  say«  :  "Wo  find  a  tiattenng  com- 
parison in  favour  of  the  electric  motor,  and  have  experi- 
enced  great  difficulty  in  keeping  the  jieople  ofT  the  roofs  of 
the  cars,  so  anxious  are  thi'y  to  ride-,  have  carrioil  them 
on  the  brake  boatDs  :  banging  out  of  the  windows  aiid  on 
coupling  bars.  A  single  car  whoso  seadng  capacity  b. 
22,  has  carried  103  imsiengera  in  one  load.  We 
have   experienced    no    nitlicully    whatever    in   earryiog 


tiiaso  loails  up  ihc  Btecp  grades  of  oiir  city.  Wo  can 
fortlier  sut*  that  in  our  six  milBs  of  track  we  hiivo  but  oiio 
block  without  a  grade  of  from  1  to  U  per  cent.  So  great 
has  been  tbe  increiiso  of  travel  since  we  l>CKa.n  to  use  the 
motom  in  placo  of  borse-can,  that  we  have  alreaiJy  found 
it  neoegsary  to  (|iiiulrup]e  our  equipment"  The  instances 
•t*t«d  above  lu'e  only  ii  few  of  tlio  niutiy  from  roads 
operated  by  eleclricily.  :i1l  of  item  showing  an  increase  in 
traffic,  and  puyiTi)^  large  dividends  to  the  hold  em  of  the 
Btoclr.  The  most  notable  instance  of  tbv  }raai  year  hue  bcon 
the  resolution  of  the  board  of  direttoni  of  th«  consolidated 
roads  nf  Boston  to  oi)nii)  their  whole  syeteDi  with  the 
ovorhood  wire  A  portion  of  this  syateu  has  already 
been  oiuipiKsd,  and,  from  the  ftUtemcnl  of  PriMtident 
WTiitnoy,  we.  have  the  fact  that  on  their  extension  to 
Arlington  of  the  Caiubrirlgo  division,  there  has  \>66a  at 
leaat  l&O  per  cent,  increase  in  traflic,  with  50  per  i:«nt. 
docrmao  in  the  o{iorating  expenses,  giving  us  x  net  gain 
of  200  per  cent.,  which  is  sontcthinjj;  niarvolloiis.  Wa 
have  had,  unfortunately,  within  the  pa«t  months  a  report 
of  the  broakiag  down  of  tlio  ovorhcan  Byateni  in  the  city 
of  Kichmond,  and  yet  with  aH  the  rcRnlts  from  rcpoi*t«  as 
to  the  Huccess  of  the  overhead  ey«teni  wc  will  have  some 
few  wlio  will  lirinj;  this  roiid  up  jw  an  example  of  what  the 
future  will  bo  of  roads  operated  by  the  overhead  wire. 
Why  thiaehoiild  have  occurred  in  Kicbmond  ia  hani  to  tell, 
■nd  can  best  be  explained  by  someone  with  a  knowled;i;t! 
of  the  ciiu.io.  The  question  of  the  relative  merits?  of  tht* 
different  syetums  of  electrical  construction  it  han  been 
thought  best  to  leave  open  to  diseotaioo  by  tbe  momben  of 
the  aseociatioti . 

In  clotting,  I  would  ray  it  has  been  stated  that  electricity 
M  H  motive  power  is  as  far  ahead  of  the  cable  aa  the  cable 
was  an  advance  over  burses. 


k 


DiitcDRsioy. 


Mr.  JoliB  8,  Wlan :  I  ruprtsoatas  (uiauinil  lIid  !4]ita^iic  Bloclnc 
Coin|)iuiy,  which  liu  t^jvu  BEnudored  to  iuudIi  in  caiiacotiou  mtli  (hu 
cloGlric  riilu'iy  at  Itii'liiiionJ.  I  dcairo  tq  male*  >  «t«telDDDt  bers  aa 
to  the  Rondition  of  th>it  ro&<l  and  the  eaiUiBa  or  itn  fftilara,  wbicli  I 
think  nill  Ik^  untiiru-ioi}'  to  aiiy  ini^wrCUl  mind.  Thv  RiclimnnJ 
Union  I'lurtngiT  lUitivsv  Coiujmjiy  tvu  cliaitorcd  )iy  iln-  Sti.t«  of 
VirEioia  aud  ihr  dty  if  Hiv^lmnmd,  through  thn  itillncDcc  of  Maurice 
B.  Klyun,  or  New  York,  wlm,  with  hu  coin  pin  ions,  obuincl  thai 
chorbtTt  and  niatlc  ■  ««iitriict  *ith  tU«  S[>raguc  Coraj-tny  Tor  th« 
•quinninnt  nf  thn  toiuL  In  thl^  tint  plooe,  it  was  ■  nrh^iin^  Co 
|nit  tn  >  lihnc-giringnnd  null  out  a  tnii^ft^.  [l  woh  not  hnok^d  by 
llio  proper  ca[iiUil  si  iu  botciniiing.  It  h'u  a  rvty  drxirAtiln  charter  ; 
It  iraa  a  veiy  dctirabla  rntcrpriM  for  an  electric  rtitwny  c'|ui|iLUHiit 
ooai|iauy.  The  S^iasiic  Coin|»n)r,  iu  ita  anxieC;  ta  oVilaiii  the  lugeac 
ftuil  l«ug«st  uluctncu  railwiy  in  the  world,  coaduJeJ  a  'ootitmct  witli 
Mr.  Flytiti.  The  track  «nu  kid,  I  h«]iav«,  «itll  aeon d hand  mila  ; 
at  any  r«t«,  manyof  them  30)1>.  tn  thn  ytrd,  nf  th<-  ligblMt  aad  matt 
iiifiittor  kiiiil,  and  lo-dniy  Iho  r^ilU  ill  along  that  roivl  an)  tlivered  all, 
as  If  i]ji!y  hud  tntu  haimueiol.  Th«ra  ia  n«t  a  jiluiuli  tall  oa  Lliu 
nidd.  Tht:  L-urvi-i  wiie  24lt  curvoo,  and  tln-y  vtrv  uut  bmjinl  ia  any 
way.  TL«  roktl  was  uut  ballaiccd  from  *>Da«iid  to  tli«  othn ;  tliat 
wai  lfa«  cbanotor  of  the  work  which  tli*  owu<in  of  tli«  load 
had  pat  dowo,  nnd  t«-dBy  it  vtll  tako  l$,000doU.  to  put  th« 
track  Id  any  coiidllion  ui  all,  and  irith  ttiat  tiie  «liMtric 
ocnii|nn;  liad  nailiiu^  to  do.  Th«  can  haTB  bMn  there  uuty  two 
yoam,  vet  Ihey  aa-  iu  a  hornWo  eoiidiiiou  ;  thoy  ari)  'Uhy  and 
ncj;lr(ljril,  thty  Inok  aa  il  thuy  wei-u  tvivuty  fiMiit  uld,  fur  Jiiiiiiy 
moiittit  the;  bad  vnijiloytil  liUcksmilhs  tu  r^iiair  tbv  iijotor«,  and  had 
lu^  bru>ltts  whit'li  vcr\s  of  such  infiirior  m^ivrial  Itiat  they  would  be 
dwtroytil  iu  a  niiijflu  lri[i :  a!nl  with  the  loutishui'H  af  iifuoraiiou  thoy 
silnDlutdy  und(.Tl»»k  10  tuauutact u rv  (tyuumoHiii  tlieit  <uo]i.  finally, 
thn  iiirvilnblc  rcitih  carii^.  As  to  the  syit«ia  twliiu  aliaiidoned,  the 
■tiU«iiiciit  in  nttluiiit  authority.  The  fnot  is  that  tlio  ^prinniD  C«m- 
|i«ny  HV  tliat  ita  intcmta  »'in:  bn^ril«d  by  the  partioa  who  liod 
obtained  onntral  of  this  toad.  We  are  In  eyinjiatky  with  thu  Ixuxl- 
heldsn,  and  in  (»-o{ieratiuti  with  tliem  to  day,  aodarormleavauriua  lo 
naton>  th«  propony  to  tliu  oonditl<Mi  iu  wblcti  it  aliuuld  bi^.  Via  liWtl 
m  bill  to  i>nt  it  in  t1ir  hands  of  a  receiver,  ami  take  it  away  ftoiii  iIim« 
iDt-oin|«t«nt  [icnTiIr,  and  harr  no  far  niKoreiled,  that  llii'  only  rcuoD 
it  haa  not  bocii  iloaa  i)  that  ovoty  overttira  W  Iveu  lua^lo  to  ns,  and 
«wrt  |>r<>uii»«  and  annuranco  ^V«ii  that  a  radiL'aJ  cliaii^i  will  Iji'  tiiwlr 
in  liis  iiiconiiwttnt  manaftoment,  and  thit  road  put  in  a  nonditi'uri  ri> 
ihaL  tbiJ(!«nersl  subjwt  may  locvivojiiaticaaa  nroll  ao  tha  juirticular 
ro«Jl  <lir«otly  inUrmted.  Within  tli«  aaxt  tbmr  nuintha  w*  will  show 
to  the  jnopie  of  Richmond  same  railical  chanjiM,  and  on  the  road  that 
•w»M  tbe  first  elcotilcal  railway  wii  will  thow  (Tiem  t)i«  boat  electrical 
Tulinty  ill  the  world. 

Kr.  F.  X,  HMika,  j;en(>nl  inanafj^r  of  tli«  Wmt  Eud  Ratliray, 
Biwtau  I  Tho  W«st  Kna  Railway  Company  haa  at  this  time  in  o|Mira' 
tion  absut  60  motor  ous,  «f«!Ulilg  sain»  dO  nnllas  of  tingle  track.  It 
is  RlTlng  KTMit  aatUlacdon  to  the  public  and  to  ouisalvt*.  U  haa 
Imcd  ntatnl  in  a  letter  wbibh  liu  lieei]  reail  hart  Ia-nij[ht  fioni 
J'rcaideDl  Wliilncj  iliat  lli''  ry'Dipt*  ou  lliv  Aiiinpii-n  I'm-  air  i-ctj- 
trgtiy  iaowaacl,  aii-1   that    ili*    rhhI  U  x>viuf(  Kcneral  Htial action. 


Wa  are  mitiR  tliu  Tlifinuoti- Houston  lynteni.  It  is  abiolutsly  imiMMi- 
nitilo  for  me  to  aay  what  i*  the  mat  of  oiierating  Lh«  aytlcin,  by  icaton 
ol  the  fact  that  ve  have  a  cdntTat:t  with  the  Thom^onHoiiiiton  Oom 
pany,  by  vrhicli  they  priwticallj  agre*-  to  keep  the  moton  in  rep«ir 
and  the  overhead  Una  in  repair  ;  and  hence  1  ranrot  *ay  mnrh 
a«  1(1  thn  «Hil  |ier  Diiht  for  a)Mratins.  That  swins  to  mo  to 
1w  largnly  a  matter  dvireiiditig  on  looality  or  tho  pricM  of 
coal,  the  pricp  o(  Utwar,  tbe  prico  of  teat  esUte,  etc.  Manv 
factotv  enter  into  Ihc  matter,  sa  that  each  locality  and  eacn 
fcrson  in  each  locality  must  datoimino  the  question  for  LimsoH.  We 
are  ruonin((a  iin*  from  I>ar)c ■•quart,  in  Bostoo,  tn  Chnstnnt  Hill  and 
Allnton,  and  ve  are  takiag  ■  Ui^  numbsr  of  ^watDn  who  formerly 
rode  nn  the  steam-can,  and  wo  ars  JE^ving  ureat  MtisTat^^tion.  Wu  ar« 
running  cart  on  Ehat  lino.  En  tralni.  oa  I&  mlnutvs  timo  ;  wo  meet 
with  another  line  at  Cootidf^'s  ooiner.  so  dUed,  ami  liave  a  T^ 
minulo  Uue  from  that  i>oiiJt  iu. 

Mr.  Wm.  RiohardMn :  VVV  aro  all  anxioiit  to  know  how  tho 
Weat  Etjd  Ct>iii]>koy  U  procoeding  in  thi^  matter  an  to  speeil,  the 
pi'olmhdUy  ol  Ita  pcrrnaaHDcy,  as  rogarils  the  oconotiiy  aud  ettli-iuDuv 
of  thcplaul,  aiidgsiierally  wliotlior  the  Wast  Bad  Com ^laiiy  expects 
to  iO  (lerfL'ct  thin  syilcui  tit  ulci;lrielty  that  it  will  eiijbr>i<:«  alt  ita  line* 
iu  the  city  ol  Itonton,  or  whellier  it  liaa  adujilvd  it  for  uwi  merely  en 
its  tiibnrbau  roadn. 

Kr.  RlflhArdaoB  i  Hai  tho  ^ueoow  of  th«  niatter  thiu  lar  been  Mich 
that  till.-  iliLi'ciun  "f  tbe  company  fuel  Mnifidetit  that  thi^y  uau  in  the 
futtitv  Bafply  aud  iinit--tieal ly  opemtc  their  dilTeroiit  liitei  by  clonirica! 
(lOU'i-i   instead  of  honini  ;  or  hi  itatUI  in  thn  njiDri mental  'taftn  ** 

Mr.  Moaks:  I  think  T  may  safuly  ntalv  that  thn  ex|>«rimcntik1 
■<t>);i'  liaa  Wen  pajiwd.  It  is  ini|>o«ibl<:  for  me  to  promise  to  ailcliuito 
Orii-loiuty  tlint  the  whaln  of  tho   7,600    horaci.    will    be    »U|«r»n.lNl  by 

oteetri(!ity.  .Siiflleiout  it  is  to  way  that  the  eoniiiany  is  laitnclivd  uimn 
the  unterpriu  :  sod  I  thiuk  there  in  nu  (jnoation  tlut  thi>re  will  tw 
extetirionri  mwle  dnriiin  the  oomiox  year  in  aildition  to  thoxe  now 
L-o  11  torn  plated. 

BCr.  JoaUas  i  1^  there  a  poater  or  lima  oxpcn«;  in   operating  by 

cli^otrii-itY  lliin   by  liorfcon  f 

Mr.  Monks :  Ai  I  laiil  horom,  1  cannot  aay  what  the  «o«t  of 
oiKTratioTi  is  :  I  do  not  knnw  tho  tio«t  to  the  TlioniMu -Houston 
CiJinpany. 

Kr.  BlotuaHaoa  :  I  nouM  like  to  ask  wlinthor,  riciin  the  HuuUe- 
a>an'sva|«riotii;a  with  tilt  ayetem  be  epsaks  ■>!  as  boin^  ojieratsd  at 
1£  miituUsand  7}  uunatea  apart,  a  rosiil  whieU  iiosdsd  to  be  oirerstod 
with  cat*  at  interval*  of  tivo  minutss  on  a  road  of  four  inilr?  in  Vnstk 
cottld,  in  liis  jndemant,  safely  Iw  ranippel  with  this  tyitn'tu  of  else. 
tricity.  sod  ooula  tho  system  be  Mlely  cle[iended  upon  to  operate  itio 
road  siicx^eas  fully . 

JSr.  Mosks:  Iu  answur  Ui  the  qiiO'tiuri  lot  luu  aay  tlial  ou  our 
Franklin  Park  'liviaiim  wo  liavv  2,(XX)  hone*.  We  h»'f  a  rtry  large 
biisiimm  llierc  ;  our  July  receipts  buiog  IW.OOOdole,  If  the  samo 
iiictvase  in  our  travelling  takes  |iImb  next  aumnieT  vith  our  aleotria 
can  that  ha!<  taken  nleiw  elaewbirs  with  our  electric  cam,  il  ii  my 
Oiinwtatiou  ol'  being  ol)!iHHd  to  run  fars  at  least  120  in  the  hmir,  in 
order  to  aii|i|dy  thu  demand.  I  have  uo  IioeitaticiM,  from  wliat  1  hare 
»tvii  of  %\ii  iiystoni  now  in  uh,-,  iu  Mytiig  that  it  ia  my  belief  it  will  lie 
[■errfclly  piactieal>le  fur  ut  to  do  it  la  that  way.  Vre  use  tho  supple- 
mental  wire  between  tho  tracks,  join Inj;  It  to  each  rail,  makmga 
oouiieetluii  tvitli  the  rail. 

Mr.  KletusTdaMi :  Shuulil  a  road   nuw   in  oxiataoca  and  it>ell  oon 
ilrnL:Lrd  bir  a-i'iituimitivil  for  [ho  use  oreicutrioity  I 

Mr.  Monks  :  1  think  so. 

Mr.  KIoIwMmmi  :  Do  you  desigQ  the  twil  with  the  joints  irn^^ular 
or  regular  I 

Mr.  MsMks  :  Wo  pmpOKR  In  make  it  with  joinbi  mooting.  W«  oat 
a  78tli.  .inbiiNiin  rail  on  chairs,  am!  u*e  a»o  a  b61b.  Johnson  rail  on 
nbaim.we  aleo  use  soino  rroridonce  j{irdcir  ra)L  Wo  make  the 
joints  merrt  boranae  we  think  il  avoidn  the  iiomibiltcr  ol  a  rolling 
raotiou,  whkh  I  unilsrstand  from  stoam  lailroait  onginfien  lua  been 
tho  oUni't. 

Mr.  Bleluu-a«Mi :  Is  there  any  rssson  to  sujipose  that  "  live  " 
aires  will  oaiuo  fatal  roeulcs  when  persons oomii  in  contaot  with  theiul 

Mr,  Monks  :   No.  air. 

Mr.  BlBharttooB:  Our  dllticnlty  in  Brooklyn  Iu  uotting  thu  right 
to  iiut  u|>  ovurhuwl  witea  ii  the  iutenjw  fear  of  their  being  dangerous 

tu  lifr  aud  limb. 

Mr.  MODka  :  I  thiuk  it  is  pi-etty  generally  niid«ntood  in  Ikaton 
that  the  ijrutiiint  of  current  in  our  wire  i»  uot  dan^erou*  U  life.  As 
you  know,  lu  all  eld-trie  nuuU  we  use  a  500-volt  current,  and  in 
many  a[  the  arc.lightinicsyatetni  a  j, 000- volt  cutrrnt  ia  iu«d.  1  have 
fto^ei  hwrl  iff  any  icriomi  itijiirj'  rcaultinj;  from  ooii tact  with  a  wire 
oarrj-mn  500  Yult.«. 

Dr.  W,  II.  ASltB,o{  l]aven|iort,  Iowa:  My  experionoc  has  ouly 
b«eu  with  a  nualJ  roiul,  oporatiog  tits  earn.  We  hart  ran  fonr  oars 
itpailily  since  Augtist  14— a  year  (go.  At  that  time  we  wars  laid 
up  live  day«,  aji  lightning  biirn«d  out  one  of  the  annaturea  la  ttte 
itation.  We  have  kept  an  at^niint  of  all  the  reratrs  of  all  the  tv>ai- 
aiutatont,  seais,  and  ail  cleolrical  apparatus.  Our  repain  have  been 
on  the  tiTA  i;ara  forronowaU  (Ihs  owuary  ropalre  hare  been  iuolmled 
with  oporating  oxp«n»«a)  snoh  as  c^iuiiiutator*  and  geara  for  lh««e  five 
ears,  l,686<tau.  in  12  months  up  to  Sept  1.  Oor  opHntttng  expeiuu 
li«Te  increased  somewhat — that  is,  they  wirre  about  10,800Iul9.  with 
hor*ecar3,audbavebe«ull,200dola.withlbewllvseleolnocsni.  On  that 
load  we  have  a  unAa  of  7^  per  oanL  Our  runaiog  liiuo  haa  been  in- 
eroasMi  in  this  way  ;  wa  ran  IS- minute  oam  before  ;  we  run  12  mlaube 
now,  and  on  hnay  daya  mn  on  lO-toiiiutc  headway,  Wc  oait  luaks 
tbs  trip  on  the  road  10  tniautea  out  and  10  rninuUiS  back,  boiog  two 
miles  and  a  (|uarLi!r.  The  uarningii  have  iiicreaaed  rery  largely.  Ik 
■"mill  uot  make  nmuh  of  a  figiiiii  exim)amd  with  thossoUiscrosiu,  but 
the  (wrocntagt  haa  brrn  uoariy  50|>«T«cnt.  ^  the  irrrsaso  in  groawm- 
ing-i  hii  Utu  83  OOOla'i.  a^ainot  l&,OO0d'>li.  The  opnrstingexpsawt 
hare  souicwiiat  incrvasid,  taxw  <ra  iiivrnuvd,  aiiU  iiieiitanoo  ini  ~*~ 
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Onr  T«i«tr»  *k  all  inriiiilfil  in  tli«  o[«i>tinK  c«|vn>m,  but  tho 
fmtwali  w*ri>  1.680IIOI!!.  Wc  liare  ha«l  notliint;  t*  pay  for  uniinlnroi : 
wu  houiKlit  Tour  fiatd-imigiictii,  (Mu>Ciuj[  tbout  20  ilulsi.  apiviM,  Mimt  of 
the  woar,  in  our  •xperfeiim,  Iim  bnaii  witli  t)ii^  nQmuiiitaiori,  In  Jims 
lut  «(•  put  on  oibon  bnulitw.  and  lli«y  prnrvil  nnj  MtiRhctory.  «n>l 
tlu)  wear  ftnil  loM  hu  aloiMit  liocii  iloim  away  with.  Ono  mikn  acicnds 
to  till  onoton,  and  he  Trorlu  on  ths  conim<iUtor« :  nud  it  hoidc  nf  the 
wtr«*  g<!t  loww  on  tbn  arnisltim,  he  ia  alit-  Ui  fi![  Ihoni  ii(>  Tim  mnt 
nako  conffliloraMo  tinim,  iwk  rrmill,  hut  thti  |ido|iIi:  dn  not  wm  ti 
mind  iL     We  iiw  thi*  Sjiragiw  ayntoni. 

Mr.  T.  J.  BrmBC  of  CiMini'il  KInfFi :  t  liavp  bfon  o|ieralini!B  roa<l 
belwetu  Omabi  atvi  Couucil  \i\uth  for  kboiit  ■  fear.  We  ran  iliiriii>; 
tlic  lint  fourot  lire  moutlm  in  tho  wiolor  aix  motor  and  ti\  trail  ca.ts. 
Whan  tlia  spring  aptned  «•  atArtml  in  trilk  10  iriut^t  luid  10  trail 
ears.  Wo  vitngfi  ISO  milM  a  day  U  moIi  train,  miinJiiK  about  IS  tn 
18  hoiin.  We  liaw  oii«rnt«d  tliat  road  at  an  Mp»n*e  of  ahotit  four 
oecia.atiitlu.iitcliidiirKAverj'tliiniieiLiwiitthc  InliTcat  bn<l  tlio  wi^arAiid 
tvor  oriii«  inachiiiury.  It  iiurlnaeN  tlii^  lalnmr.  riiutcrialA,  fiiul.  nml 
nn«wab.  Wcmaniiw^ture  mmt  of  our  itncwala  in  iiiiniwtinlinii.  TUa 
length  (if  the  load  n*aa  about  10  iiiilvn.  Purine  tlm  iiiniiuoT  tvc 
incKaacJ  it  to  sWut  20,  Riid  )>iAb  ou  30  to  32  Tuatcr  tai*.  Om  ^k 
[wnaw  will  be  mn^li  l«i  iw*  mile  now  than  Wore,  'the  gmalcr 
nunil>in-  ol  I'-urs,  n(  c'nurae,  tlic  liiia  tlii^  iinijiartinttalt;  »i[«iii'u,  VVu 
lue  tfaf?  TbnTDion-Hoiirtnn  a/slciu.  I  ilii  nut  lliiiik  fhorc  h  niiii-l] 
dlflonnoc  in  the  cost  of  npcratitijc  titliiTr  syitnin.  \Vc  have  hrtct  Wl 
Uiaooklnit.  Our  iimn  have  Ukcn  tlio  current  in  itf  full  force  time 
and  Bfcain.  I  lia*c  tak«n  it  withont  baiiii.  W«  pay  am  in«twT  in«n 
ami  Fondnatori  2.60>li>t«.  a  lUy.  La*!  winlar  ve  diO  tint  have  murh 
snov,  hntin  jjlawofitsonnithiiigttiH  uraswYiruiforrli^ptrirftt tailurnyt, 
and  that  was  <iloet.  W?  had  a  ^nt  d««l  nf  fogKV  wMlhor,  ami  tb<> 
meittnre  tmto  onlhrTnil.  It  i«  tar  more  dltllcnlt  ti>  o[wrat«  tltr 
ormhcail  wiru  utitli  aleot  on  th<i  wJx  than  it  la  witli  inuw  oii  tlic  sar 
fore.  Wo  rinrtr  ttNit  a  train,  howtvtr,  Lint  kii(it  our  nhixlulc  tiiuc. 
Wo  apply  9C(D|H"rK  iu  front  of  tli"  twillwy  I'l  noruiw  the  »lwt  off,  and 
!ioni«tim«'t  a  man  wuuld  riil«  mi  thv  ti>{>  of  th«  oar  uud  siriica  thn  wir» 
and  l.rfjile  the  ilwt.  Wo  nin  alMjiit  18  liour*.  ati<i  the  motor  ear 
irakpK  alinul  120  ijiUm  a  dajr.  \V«  liavj  utvur  liiiniwl  out  a  motor  on 
thfl  line  ;  nr  hnvc  ihort  C'lrciitlM.  dufei'liYn  wircn,  and  ntlicr  minor 
ilifficnltifH  :  bnt  nc  nBrcr  had  tu  ncrid  a  aiarhine  unrav  t»  hv  ru^iairi'd, 
1  ractutly  ronii-lotcd  a  r<>ivl  in  Ottawa,  III.  ft  hu  h««n  in 
^Mralion  about  tix  WMka.  Wa  run  >iiD);lc  motor  ear*  i^'tlli  ont^  tdbI). 
TIiaC  1in«  cimIk  n  cont  uid  a  i|iiil'ti-r  [itir  (iiilKiwr  fur  fiiM.  I  have  uuly 
elglit  niol4jr  cuth  ;  Khen  tli»y  artr  iin'r¥a?H.ii  to  12  or  IS,  it  ran  In-  donf 
fur  IcaH  Ch&U  a  rent  .i  mile.  Abnnt  a  ivrdk  ^ga  I  tnnk  thii  i'ij(lit  molar 
catn.  WDneclol  thnm  tnn^ether.  aod  alw>  four  trail  run,  making  12  tit 
ainioat  one  llu»,  and  moved  thcni,  l<MdF.|  nittt  030  pi-njilc,  foiu  and  a, 
half  uiUua  from  an  80  li.p-  generator,  (iml  llin  train  iittainod  ii  ifwAl  nt 
lK>t  leaa  than  MV<ii  and  a  h&lf  lii  tight  inile^  nn  hour  at  any  time,  aiLiI 
U  one  time  a  S|we<l  of  atmnl  IS  milm.  Wn  hai'ii  n  mndiii'Inr,  uml 
Ilia  tilae«  in  on  the  rMtr  r^r.  VW  hive  iiev«r  liwi  any  trotililn  iii 
■tu|iiiinJC-  W<!  ^topx'lthan  cloiM ileal  oar,  at  yon  are  aHarei,  rathinr  na-ty. 
OurliraKes  wurk  well-,  w  have  no  dlHiculty  in  alu|iiiliig  two  cart  with 
Oltcbrulc,  of  coumr,  not  to  rgiwlily  ut  if  tli-*  LXtuiuetur  woa  an  the 
roar  car  applying  th«  brak*  at  [hr  nam''  timo.  We  d^^nd  on  thn 
htmk«  an  trie  forn'aril  ear  for  iitop[>iiitf.  b>it  not  allo{feth»r,  Whnn  iho 
Rigiial  u  givvn  lo  «(uj)  it  i*  givpu  liy  th(<  eoadueiuri  and  he  wtiid< 
the  brake  on  the  nar  jilftifono.  Fceiinenlty  itie  matiir  man  *toj>s 
wllhonl  the  eoi>iliieloi-'n  l;nuwle<i|jv.  ili-  duvt  it  wiili  one  bnikw.  with- 
out any  difllcully.  Wbt'ii  lliu  iniitor  man  takos  up  a  pa-nenj^r  wilh- 
Oul  tbo  conduct i-r'i  knowl<>d{;p  he  doea  it  atone. 

Kr.  A.  P.  Bre«4,  |>reii>leiit  Lj-nn  and  Kottnn  Railroad  Ooin- 
[ttlljr ;  I  think  we  Mere  out- of  the  t»r»l  in  oiir  vicinity  t<i  uloiil  an 
uteclrie  loail,  whlrh  nc  cuniuieiie^d  aluiut  a  year  i^n  Lait  July, 
ruunirig  abuUt  onu  miU-.  W'a  iiperauil  that  road>liuinj(  the  Miriinii'i, 
and  it  proved  vary  ailcceiisfxl.  lu  lh«  fall  w*e  coinnicticcd  to  Ixiitd  n 
roail,  juat  Iwo  iiiilai  loU({,  ai>d  i^ni-iiirliog  n  laigr  |H]|iiiUtion  tliratigli 
the  central  part  of  the  eity.  We  go  im  a  9  pfli  ernt.  jttade  and  ffa 
donn  a  13  ixir  eent.  grade.  '\>  (;<)  nvur  11  sharp  rtirvrh  and  kwilchei 
in  iriTvllinij  over  tlio  eircnit  ol  jiwl  two  mil™,  lui  lliiit  I  lliink  we  gel 
M  ifioA  1  test  »*  iflpomiblc,  Wc  eonrnirnmloiH-ralirifilliat  nuil  aliont 
one  ycnr  a^^i,  and  it  ban  prortn  very-  it«li;*la<;tory  in  all  rc.i[«ct3. 
We  nin  liy  llic  flirwLrad  ayatcrii.  Tfre  U  l>er  e^ul.  gnulr  i«  oWil 
1,600  f-.-ct  long.  Till!  otW  'lay,  vrU-ii  tUvr*  iini«t  have  hem 
35  iivuKii^iira  on  tho  car,  v  a  liltle  iKjiwriniient,  1  told  tira  drienr  to 
ft<<ii>  Iliti  car  on  Hip  titeeiMvt  part  ol  the  uraite  and  reverse  hn  cinrmit 
nud  go  back,  vhiuh  lie  did.  lie  utopiied  Itie  ear  nii  Itir  !tlee|ieat  part 
of  the  firade  and  moved  llic  eai  back  jierhajn  lOOft.  I  tldnli  nn  the 
9  pn  c«iit.  grado  wc  cotikl  uiaku  pcrhnin  »it  f>r  wen  milea  an  hour, 
la  thn  taw  uf  that  l>*rti->iilar  line  tilt' ]wo[i1e  did  not  like  to  run  tiy 
botMs  on  a<'<-»iii>t  of  th<i  alceii  gradcH,  and  tlif  bualnen  vm  vqit 
ligbt.  I  thliik  Hit  inereaae  la  i^rgp  on  that  lurl  uf  oitr  «y*t«in.  1 
aSauld  uy  It  was  IS  to  25  jter  ceuL 

Kr,  B.  K.  Short,  of  tlio  Short  Glectria  Railway  Oomcany  :  t  W4iit 
to  rail  attniiliuu  of  thn  dclripitoa  to  'iiiv  or  ttro  points  in  iMniiaotion 
with  oiil  tydteio  of  tiectric  railnay*.  Wc  me  nn  armatiirv  whieh  ii 
Urge  ill  diaiuetcr,  a)i>!  that  give*  u,  nrlth,th«  rotary  r^ctier,  a  high  i|wed 
of  tliB  bobbin  of  lh(!  armatiirr.     Thin  ennbl's  nn  t.:i  rtin  our  gear*  at  a 


Tiie  piniQiia  on  llif  "lul't  ar»  Uim',  and  iw  liavecan 

_  liar  o^rTie*  a  year  without  tliuse  uf»,T»  Hhowiiij: 

uiitch  woar.aud  wu  believe  il  is  theHloimtasof  siweit  wlii«hsavca  thorn. 


wy  law  nieed. 

that  liave  b»cn  in  rngular  fl^rrie*  a 


That  has  bcin  a  rcry  acriuua  difficulty,  »iiaeotlng  ths  rnutnr  with  the 
axk  of  the  oar  vheu.  We  find  that  by  the  alow  uiarement  we  can  gain 
ta  airantago  in  wear.  The  bobbina  on  the  armatnri!  are  all 
aciparated,  ro  that  no  exci^Mtvp  heat  can  bn  derelaped  in  il.  W* 
wul  guatutt^e  l]iat  our  ariuaiurcw  will  nut  burn  out.  With  [hue 
ohjtctlona  reraored,  (hme  cxuentve  rejuira  dona  awiy  witli.  and  tlieae 
•Iwctrinl  dillicultiee  onrvomt,  it  tnaRivi  the  motor  a  very  iconomical 
meane  of  marlutc  Htreet  oaro.  Out  txpcnac*  for  operating  ia  Ituating- 
Con,  W.  Va.,  ato  about  two  and  a  half  enoU  )»i  nar  mile,  {nntudlnj; 
«*erythiug  but  wagaa.    In  thm  eiiy  the  iiwt  ol  drivnm  and  eondiietoin 


ia  low,  about  l.BOdoU.  a  <Uy.  Wv'  mnko  nn  arera^  of  about  130  milta 
a  duy.  Wo  lun  our  ran  nt  a  rary  liigb  nt''  of  «pe«d  in  the  auhnrfca 
Wa  ate  two  ayttenia  of  oirtiheail  ounatrnclian.  We  have  am 
lyileni  with  two  vtrrn  overhetol.  Thia  wo  coMidor  (he  mo 
mliahle  and  ufest  ayiitem  tttieti  tho  nonitant  ciirrcnt 
umd.  Wo  alao  nso  tlio  tingle  owrhood  wire  cou.iCTiictioiii  with 
rail  return-  We  nee  carlntn  lirushoa  on  the  motor*,  and  al>o  rea 
able  tAKTiMntx  on  tlie  (ujiiiinut«l->r>',  ho  that  they  ore  uot  deatroye 
u'lien  they  wp.ir  <lowu.  Wv  tiii>|ily  take  otT  the  r#mova)>ln  ndipuaMt)^ 
and  repla«i'  them  with  new  onea.  Wo  put  U|>  a  coiHtnicUon  and 
miiipniDDt  uf  a  mile  and  a  lialT  for  the  St.  Louti  l!ailro«<I  Oomwaf. 
We  am  now  eiieiiding  the  airatein  three  miloa,  and  ailding  cightoen 
more  can.  It  is  the  intention  In  run  iueide  of  10  days.  Tno  rfttam 
wiL->  iineevtsriil  and  wu  oiwraled  HUooeMrully,  but  tlio  eonatfnoUps  waa 
innnflir'ieiit  IWr  itif^  road.  It  waa  oB  the  thaui  partlon  of  the  Bmadwajf , 
tine,  wliir'li  liiLi  a  v«ry  heavy  tralD'!. 

Mr.  Jalinsoa.  <i(  tlie  Spra«<ie  Cuiniuuiy,  enu  oakeil  ttbont  a  mwAiir 
rliitl  tlic  S|<ni|{iie  Cumiiauy  lind  Iniiitferntd  iU  hlisiuuvi  to  tliu  Thaia^ 
■>nni  llouitoii  Conininy,  Mr.  .li-hiiMin  n'jilind  Llial  while  hisi-anipuij 
L'otild  not  nndcrtaKv  to  rei>ly  to  all  the  niinoun  inadi.-  coti.'  ' 
."uiiipaiiy  iiid  Ihr  upiration  of  it^i  jy^Uiii,  thi«  jiarticulaf  :■■ 
abnntd,  and  hi:  .lid  ikjI  think  anything  niaro  ncMl  bo  Hid-  11..'.-. 
iu  jualio*  to  the  .H]ira)^ii<  vyiili^m.  In  wishnd  to  i«ll  alteulioa  tti  tfet 
fiu;!  that  when  Mr.  .S|iragiio  ile«ignejl  Hie  apparatiia  for  the  Kic.hinoni! 
rtWiil  he  hod  no  jimlcccuoiit  to  tell  him  how  to  dn  it.  Ho  iliil  ii,  lli< 
rood  worked,  end  *a  a  rniiK  tli«ru  arc  eartio  300  electitoa)  (c>a'l*  ti 
opuratiou  iu  the  cc'nntry  today.  Tlii>i.  lie  coiiiiderMi,  wu  the  beM 
nvidvneo  that  what  Mr.  Spr(f-iK<  did  nt  llidiinoiul  lud  la«riL  Tha 
fact  wan  (hat  ficclrioal  prapiil^inn  had  became  an  n«labtiNhai|  indiutry, 
and  hi>  thniight  there  wa^  i<n)iut;li  lniHinttM  fur  all. 


WOLVERHAMPTON. 


Tim   Widvi'rhiiimitiiii    Kleirtnc  hi||Chi    nnil    Power  Cmniauiy, 
LiiKitiil,  iiuil  Iht^  Midliiiid  IIiiuae-Ui-iloiiMt  Cunipniiy,  Ltuiit«<l, 
linviiig  avrvt'd  iniUcen  iiik'H  Lljt>  lnu-ii  elmk  of  their  ititculiuii  tM 
fiii|ily  ii>  tht!  llxaiil  iif  Tradi<  for  provisional  ordera   i»  aup[JvJ 
I'leetrieity  fi>r  publif  ami   priviiti*  purpmes  within  ttit>  l>onin| 
of  WolveihamptMii,    llu>  (t(>tK-i-iiI   I'lirpoMW  l'oiniiiitt««<  uf 
C'linni'il  iif  Ihul.  tiikt  ii  havn  jin-jiiu'iHl  .n  rv^xiit  cm  tli<>  aubjtwt,  i 
tint  Unnii«il  iiiH  yeati-itlny  ivi*k  to  itMsh*  il.     The  Mnyur  i 
niditl.     The  t^iiitiinittre'!!  r*?|»iri,  *ft«r  refeiring  l.i  ihe  r<->viAin(~ 
by  the  Itoard  •>(  Triide  in  188^  •<(  the  pi'iividimiHl  onler  ymnCiiij 
liybtinjj    powers    tu    the   ^^lUth    SrAiri>[\tahir«    Kte«lxio    Light 
U'linpHtiy.   wont   on    )•■  alniw  lUid    (■■iniiuiiiiicntioiia    hMl    Iwan 
III Idrexae^l  lui    Soplpnihvr    '?S    ••(    tlio     [ireaent    year    bv    ihtj 
L'uniuiittM'    111    tlur    two   friiuiwriies    iniw    »l>jut    f>    apply, 
lhi>    eDwt    that    tlie    i'ijniniittt>e    had    under    their    oonaule 
tioii    the  expi3dit>iicy  i>f  Ttn.'>>miiiuiidiiig  the    Council   tu   obt 
lighting   pon-i^rR    lhuiiiM-h«4,    Iml    Ihul.    thuy   did     not 
Ut    (ulopt     Lhia    oiiii'Hi'    if     till:    uiiiu [uuiicJi    Winilil     iigroo 
cLtrljiiii   oiijidilliiiu.     Nuilhur   nf    Iho    I'epliea  of  the  Lwu  cue 
[uitiiiiB  with  i«!fiii-d  I"  tlii-iie  r^ouditimiR  un«  eonoiilered  BHtisfa 
tory,  nad  the  i<<iiHiuit[««  had  coiiauUml    Mr.  J.  N.  iihiHilt 
M.I.rK.  whom  Ihe  Corpuriitioii  oiiuuIIvk)  nlut  in   1882. 
iM>itimitt«(i  ti»d  now  to  rveoiiiniiind  that  tliA  Cor^Hiratioii  hIiouUI 
u{)|HitH>  thtt  ii|>jiliL'ali'M)  uf  lh<'  Iwii  iMmiianixa,  niii)  >iiiii|y   for 
liiMvisidiinl  ordot'  to  lit(hl  iIk'  Lnrou^li  tlieuiaelveia.     Tlio  t«p>n 
t.-uiitiiiiii.>d:  *".*■  a  compiilaory    or  exporiniwlal  aret*    ii» 
liKi'uuyli,    the    biiriiUgh    engineer    nii«l     Mr.   ^^Iioulbrvi]    ti 
with    llie  approTnl    of    yuir    cuinniilttio,    »>le<(-t(«t,    with 
Liiiii  addili'iiiH,  thc>  aio.i  known  under  tliv  ^^(>ulh  St&ITunbhiiv] 
onli't'    ua    till'    i-onipitlaory    ai'Hii,    and    n'liitlt    embractic 
[ii-innpHi    nlri-<!i9    in    tliu    heart   of    Ihe     town,    nud 
ulhut'     public     buildinjjH     the     fnlhiu-inij  :    The     Tdwn 
Mai'kol  Hall.  Kxehnnije.  I>iill  Hull.  .\^l'ivlI1lllrsl  H»ll,  The 
Free   l.ibrfii-y,   l.ilwral   Clnb.  (''iiiHorvativo  t.'luli,   .^rt.  IJallort'il 
!St.    I'ult^r'a    Cluin-h.    <Jiu>oii-»trei>t.   t'ltaiiet,     IJarl  in  clonal  rut 
Chajifl,  and  ftaptiat  Chniiel.     ,     .     .     While  j-imr  onnmittr 
uiiiiiuit  nt    prewmt   favourably  Ci>ni|itirt'  the  eel  ol  aupiil 
ideotrtcity  with  that  uf  gas,  atill  the  Ki'<»al  niU~intAffw  uf  ele 
lighting  asc)ni]>ar«d  with  ^n  ligliliii;^  im.tirucl.inglKuilth,  giui 
furniture,  b<ioka,  ilvcoriitiHiia,  and  the  iitHKihilu  frenlmii  uf 
eleotriu   light  frvini  oiploaioiis  ami  puniotuU  injury,  IimwI  , 
coiuniit.ldi:  to  think  that  il  would  he  uiiwiau  to  allovr  uiy  i 
|iiiiiy  t<i  ahuidiitelj'  couLrol  within  this  Virough   fur  m  [«riod 
^2  yeam  wluvt  may  pi-ovo  l<i  be  ihe  tight  of  the  future."     3i 
Shotdbreda   rouort,    which   was  nlft»   pi\«i'nt«il,   ahowiil    tit. 
Maticlicflter.      Nutlinijhain,      dhlhnui,      LAnnnil.iw,     and 
ford    wu'h    pr(ip<iat*d    to    take    the    lij-htiii^    inl<t    iliitir 
hamlt.     -A«    I'l    th«  choice    of   a  Miiii;il>ki   ijeiiemliiiK    stMii.mJ 
tho    Homo  Fair  tJwnmd  (where  n  i-i'iiaiderable  arwi  of 
land  appears  lu  be  avftilable)  and  some  l.^id  in  CaiiaI-i 
(near  tu  its  junolion  with  KMlway.struei),  tuith  tliu  |m>pei 
the  Corporstioo,    »j>ponro(l    to   hv  auilAlile    (or    tho   pa 
(■enerating  plant  for  I  hn  supply  of  tduciriciiy  na  lb«  ctiiitiiit 
ciimiiil  HTHten),  to  thn  extent  uf  aiijiplyinu  abuuc  5,0(10  l«ui|M  < 
15  c.  p.    (aa  ia  tha   populnr  thoiian    harcUy  aocumt*    mode  i 
deacnbing  auch  inat&llationa),  wuuj<l  «e«tii  to  noet  the  prw^f 
rix^iiireinenta  of  the  district  selected.     Ho  MtiiBAtad  tho  <wai  rfj 
A  ceiitml  station  and  the  ay«tem  of  public  diatributkin  «t  i 
£3D,0M  ;  but  thu  <iXMit  turn  w»uld  be  dupoiidenl  upciii  the  ah 
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ditiona    ol  the  market,    more    eapaci&lly    ks    ti>    copiier    niiil 
iron,    and    the   demand    for    uloclnc    iBindiineiy.     Wit)]    tt- 
sjMict    lo    the    working    eKponson    uf    tho    iiiiitAllKLiuu,     tlicy 
w«ru  Mmiiunhnt  dilliuult  ui  MtimftM  with    iirMuwiMii,  iniuiily 
ill  cuiuuMiuftiiut!   (i(    till)    uiicdrUiii   aUle   »(   Uio  Uboar  (}U«»- 
tion,    but    tilmi   vuyiiig  with    the   Aotiial    number    uf   ligliU 
in  UBfl  and  tlie  liours  of    musimiim  deniAnd  (lK>th  of  which 
outten  u«  found  tu  vary  ixiiiuderabljr  with  the  nature  •>(  tho 
district).     Of  thoaa  causes  thv  fimb-nanuvl  was  tinihnhly  thu 
iiUMt  ini{M)rtAnt ;    Bhorti>r  hmini  of  iHtHiitr—wliiuli,  of   umirti^', 
nguil  All  iiieruMjod  working  MMff—  ntighl  Hdd  tutma  30  or  40  [wr 
mot.  to  th«  [treacnt  tnte  of  working  ex|)on»e8.     Then,  tgiiin, 
much  depeiided  upon  lliu  syiiU*ni  uiiou  which  the  electric  current 
was  goni?rat«(l.  whether  upon  th»c*>ntinu»u8ui*upou  thealLenutl- 
jn^  oiimtnt  Hy«t>3ni.      With  the  lwtt«i'  (lie  eiigine«  niu»t  hv  kviii 
goMijj,  witlitiiit.  inU'r[-u]iliun,  nn  lung  hj*  the  currviit  in  i'«(jiiii-i'«l  ; 
this  ntdiiiiiif;,  of  ciiniiH'.  n  Inrgi!  wtirkiTif^  nldirund  ii  lii-iivy  utiiil 
bill,  while  with  Um  f'-iinvr  synUjiii  (mlvotattud  in  Uiifl  tv^»rl)  tlie 
currant  cuuld  bti  tu|)pliud  from  accumuUt rtra  during;  the  niKht, 
and  at  other  tintes  when  (he  dcitmnd  was  sniall   without  the 
nsAistANCUof  tlie  vnginea,  and  with  a  iiroiiTtijiiiiHU'  iKiinoniy 
ahn  in  the  working  >tn,ft'.  Taking  all  nnilltini  into  iiniiHidiTmlii-n, 
and   judging  fmin  actual  experiuncc  unditr  miniuwhnL  Himilai' 
ciraumttance*,   tho  workiii)^  c.iti^ruuii  pro]itir  ■•(    tin;    nlH>vC' 
described  instaUaliun  misht  be  set  down  nt  £1.500  i>L<r  aiinuin. 
A  re|)ort  hy  the  town  clerk  \Mr.  Horatii>  Bi-ovitt)  ti>  tho  cuin< 
mittoo  on  the  legal  napecta  of  the  matter  was  also  iir«iicnl«>i]. 
Thti  Council  had  also  buforu  tli^'ni  n  ri!iH>rL  by  Mr.  R.  K.  W. 
Iterring^'in,  the  bontugh  enffineer.     TIia  Miky^r  sixiko  in  favuiii' 
of  the  rucomm<,'iitlntti>n&  of  the  General  Furpoaoa  C<  imniitt4M!, 
and  moved  h  l'*n^  reeolution  that  the  Council  shi'iild  apply  for  a 
provisional  '.riler  to  BU|iply  and  proviilc  electricity  for  all  imblic 
nnd  prirat.o  ]^>urpoHiia  withhi  tho  borough  ;  thnt  tlio  aroa  ili^lined 
on  the  plan  pn^jMiriiil  by  t-hit  boi'ijugh  HUrveyorbu  thucoiiiputii'iry 
area  for  an  initial  li»tAllall<>ti  ;  that  th*-  (Juneral  Purtitjat's  Com- 
mittee be  einpuwercil  to  «eok  prufefutional  aid  in  dL^'iding  what 
ifTSbQin  to  adopt  ;  an<l  thnt  flt«[ia  should  be  taken  to  oppose  the 
i^pllfifttion  of  the  two  Hecliie  %bt  c<ini|uiniv«  already  named 
for  pmriaionnl  onlnni  to  supply  DlitcLricily  within  the  liorongh. 
Tlio   Mayor  mud    evciiycinfi    knew   thnt    Mr.    Chnmborlain,    in 
piidini;the  Act  of  1882  Ihrcuffh  the  Houae  of  Coninioiis,  wna 
pBftieuIarly    careful    to    call   the  attention  of    the  counti^  tii 
thu  fact  that,  whilst  not  wishing  Ui  slArtle  compsniea,  he  yet 
dMircd   to   pruvoiiL  sucl>   moiin|HtlirH  as  linil   bmm  croat^il   by 
■onic  gan  and  tramway  comjinnip*,  wht-rchy  local  authorities  had 
been  burdened.     Hd  Jid  not  inteTid  his  remarki  to  apply  to  tho 
oonip&nies  who  were  at  preaont  concerned  ;    but   (ornierly  the 
offset  of  granting  conceBsions  had   been  simply  to  give  to  the 
aiiplicant  anmuthing  saleable— that  wax  to  wiy,  the  puwcrx  were 
obtained  to  come  int<r  a  town  ami  (>c«uiiy  ccrtoin  iirounJ,  and 
thc«c  powers  were  sold  to  other  companiiHi.    IntheBiniufiffiam 
Daily  Pout  of  that  illuming  then*  was  an  acoouuC  of  a  transac- 
tion of  Chat  Bort  lakin;;  phico  nt  |{irmingham.      Ue  did  not 
think  thai,  waa  a  thing  which  a  hwrtl  auUii.rity  ought  to  allow 
to  take  placti.      It   wa>  bett^or   f<''r  a  corjioration  to  take  the 
matter  entirely  into  Ihcir  i.wii  hamls  nt  once.     Thi>re  waa  no 
doubt  that  elettric  lighting  waa  coming  t^i  the  fore,  and  it  was 
rizht  that   the  town   should  go   thurou^hly  into  the  mutter. 
Aldeniian  Bantr>ck  aoconded  the  resolution,  nnd  di8cugBe<l  the 
uicrils  of  the  niteniatina  and  continuous  Kystunis  r«({>ectivcly. 
The  conimittne,  h>>  wtiil,  hiul  had  the   benefit  of  llic  views  of 
Mr.  Parker,  nf  the  P^luctric  Construction  Corpomtion,  whoMi 
excellent  invention— the  new  i-lectrio  cramcar— bud  been  tried 
in  Birmingham  the  itrerious  day.     1'hey  would  see  from  the 
[Mjxira  that  morning  \u>v>  nucenniful  thin  car  had  boon.     .Siim<« 
of  them    in    Wolverhampton    would    not    t*gmt    if    the    gaii 
dividends  should   fall,  beciiuso    ho    believed    the    pKigresa  of 
electricity  would  ten.l  tolhegi-ealeetgiMjd  of  Ihegreatesinumber. 
Mr  Mander  supported  the  ri^Bolutton,  mying  the  Americana  had 
lighted  scores    i-f    eitiwt,    but     Knglainl     w^ith    ils    proverbial 
caution  had  hc-td  hack.     I'erhnps  ahr'  had  gained  giomothing  by 
that,  but  at  any  mto  now  wan  the  tinie  to  hold  luck  no  Inngpr, 
but  to  go  forward.     Ho  had  had  the  pleusurv  of  riding  on  Wed- 
nesday upon  tho  new  electric  car  that  was  tried  at  Uirmiu^- 
hani,  and  which,  it  was  stattHi,  was  the  litst  cotnplolely  snccesa- 
ful  elactric  tranic-Br  nacd  in  this  country.     It  was  undoubtedly 
an  immenao  imprfivcment  upon  lb*  iteam-car,  and  thoaencral 
impreaaion  amtxn  th-mo  who  witueasi'd  the   trial  Beetnud  to  bo 
that  the  immediate  adoption  of  tho  electric  oar  in   Dinniiigh.'iin 
and  elsewhere  waa extremely  probnblo.   Ha  had  tried  the  electric 
li^ht  in  his  own  house  b'T  more  than  a  year,  and  tl  had  work«d 
Without  a  single  hitch.    Mr.  .Inmoa  SaundcM  also  supnortod  the 
raaulubon,  {minting  out  that  with  gas  at  2m.  Id.  ]>cr  1,000ft.  it 
it  waa  quite  time   for  Wolverhunpton  to  take  st«pa   towardii 
securing  the  electric  light.     Leeds  had  authorised  the  expendi- 
loro  of  about  £20,000  for  electric  lighting,  thongh  they  had  to 
nay  only  Is,  9d.  for  gas,    and  the  olfctric  light  was  likewise 
Ming  adontod  for  I'lyroouth,  whare  aUo  gas  was  much  «h«ap*r 
than  at   Wolverhampton.     Mr.    WiUoook   and  Mr,    Shepherd 
spoke   in  support  of  the    proposition.     Mr.    D&wson   acAroely 
thought  the  csnal  locally  spoken  of  iti  the  renurts  wm  a  gijod 
place,  but  the  Mayor  pointed  out  that  it  would  b«  cottreni«nt 


for    obtaining    coat    supplius.      The     resolutinn    was     carriftd 
unanimously. 


DUNDEE. 


Thu  Ciimmittfio  of  the  Dundee  Uaa  Cemmiision  who  were 
appointed  to  eonaider  tho  question  of  eleotnc  lighting  hAve  just 
issuod  their  report  in  the  following  terms  : 

'H'lo  cummittoo  beg  to  submit  tho  fallowing  particulars  aa  Llie 
reault  of  their  onijuiriea  and  visits:  They  reaotved,  in  the  Itrac 
plucu.  Ui  view  and  iiivwtignto  only  the  beat  known  and  must 
approved  ityntuniK  of  eloutric  lighting,  and  t/>  do  this  visited 
Londou  and  Paiia.  hi  uiuking  Iho  imtpui-tiiiiiH  lliuy  were 
kindly  received  and  iLasinted  bymvitHilwcll  known  ulectniud  engi- 
neers. Ill  London,  at  UepLfi<ril,  there  is  tit  1i<:  uumi  thu  lat)jusL 
itistnllatlijii  of  electric  lighting  in  the  world,  and  here  your  coin- 
inittwe  Si^iont  n  citnsiiltirable  time.  These  Urge  works  fire  quite  an 
II :ititbit)un  of  prognuui  nml  cntttrprinti.  To  give  you  soniu  iilea 
uf  their  nu^iiUiuti  uiul  ennkplelL-niwii,  w»  miLo  a  few  detaila. 
The  works  are  Llie  property  of  the  Londun  KlmMric  Light  t^or- 
[wnition.  Limited,  the  engineer  of  which  i«  Mons.  do  Fej-niiiti. 
Ah  tliu  present  time  they  employ  24  ateaiu  boilera  of  the 
ItalwiHik  and  Wilcox  type.  Thcso  exteiiMve  works  are  arrnuged 
to  light  at  onct!  120,000  lighlH  of  10  c  |i.  each;  but  it  is  the 
ultimnttt  pliin  of  the  compiLuy  Ui  light  2,400,000  lights,  and  for 
this  purpose  tjiey  urc-  at  preaenl  erecting  two  largu  dynamos 
36ft.  diameter,  and  which  are  to  be  propelled  by  twu  engines  of 
10,000  h.p.  each.  The  dynauius  at  present  employed  are  two  in 
nuniU'r,  and  an*  known  hs  the  "  Kerranti,  *  and,  we  were 
infonnt-Hl,  are  giving  yfuid  ntsulta  wherever  tbey  have  been 
intniilucetl.  Atflhe  buUdingsiii  andiilujut  this  coinjinny'K  wni-ks 
lire  of  u  most  Hubslsiitial  niiii  pemuinuut  description,  aiul  it  was 
i|uit4>  apparent,  both  here  and  in  the  other  works  visited,  iliat 
UKi  (irontolers  have  evei^  ci  ^ntidence  in  tlie  succesa  of  the  new 
light.  Till*  cables  ai-o  all  laid  undeiground.  in  built  ehannebi 
pr«!]ULted  for  their  riicoption,  which  cbanneU  have  openings  with 
ciut'iroii  cuvetv  at  convvnL-iil  distnncea  to  jxirmiL  of  the  ready 
examination  and  ropair  of  tho  cabtes.  Kletcrs  aru  also  attjich^d 
to  the  aenioe  cables,  by  which  the  exact  quantity  of  currant 
RUppUod  can  be  ascerl&ir.ed.  Kvery  improvement  in  the  various 
house  ooriiiectioim  was  examined,  and  the  great  facility  which 
exists  for  tlm  Uying  in  of  thu  «li>i:lric  light  to  any  a|<artineiit 
irrespectire  of  ita  lU'scrintion  or  mti  was  vorr  apparent.  The 
smalleBt  oltlee  uin  be  as  beautifully  illuiiiinitted  aa  tho  grandoat 
linll,  picture  gallery,  or  hotel.  (Jne  meiina  of  economy  in  the 
supply  of  the  now  light,  and  which  has  not  been  introduced  to 
any  nxttiiit,  in  gas  supply,  is  the  *i>eedy  aiid  simple  means  for 
lighting  and  extinguishing  the  incandMcent  light.  A  tmnll 
knob  or  Bwil«h  is  jtlsccd  at  a  convenient  poitit  near  the  entrance 
to  each  .■i[mrtnie]it.  When  a  light  ia  reviuired  the  knob  is 
touched,  nnil  all  is  briUiantly  illuminated  ;  and  the  iiioiii,unt 
tlm  room  is  vocwIikI  the  pi-oeww  is  rfveiwoil,  and  inatantly  all  ia 
■lark.  Thia  utiut  prove  a  very  important  ffoint,  especially  in 
duniestiu  lighting. 

The  committee  next  vbited  the  elooLrie  lighting  works  at 
Itrouipton,  the  property  of  the  House- to- House  Eleotrie  Light 
Supply  Coinitany,  Limits.  Hero  the  committae  found  the 
ttliM.'lnc  ligtil  wiw  being  siipplii^il  to  n  considerable  portion 
of  L'>ndon.  At  present  the  fight  i*  only  suppliod  from  dusk 
up  till  one  o'duck  a.ni.  ;  but  they  won  Informix!  thnt 
when  the  demand  i*  sutbcieiiMy  large  (and  it  is  ditily 
iltcreaaing)  the  lighting  will  be  supplied  during  the  whole 
2^1  lujinv.  Tliefie  works  roseiublu  the  ones  jireviously 
deiicribed,  in  •■>  far  as  the  peitiianent  nature  of  tho 
sLruoture  ia  c^icenioil.  Alxnit  i'26,000  liave  aJrwwIy  boon 
expended  on  thdM  works,  mul  wliiuh  i--iiibRu.-o  throe  engiiim  nf 
200  h.p,  each,  and  which  propel  three  Lowrie-Varker  altitmat-j 
ing-curn>nt  dyn.imo  niacbiiiea  with  three  oxdt^rs.  Thuo 
niachtnca  am  €>f  the  high'l<'nsi'->n  kind,  hut  before  the  current 
reaehes  the  consumer  it  jvumi's  through  a  converter,  by  which 
means  Uie  E.ALK.  iaroduccd  from  2,000  volt*  to  ICK),  or  even 
less.  The  safety  of  tJie  cuiiaumor  ia  further  aasurttd  by  tho 
omploymeot  of  a  safety  fuse  preventing  any  unforeseen  increase 
of  fore*  in  the  current  reaching  thu  premises  being  lighted. 
One  very  interesting  and  valiiabJe  improvement  in  the 
apparatus  eoutiectod  with  eloctric  lighting  was  adopted^ 
here.  It  consttta  of  ^  regulator,  by  which  the  aupplf 
of  tho  electric  current  ia  rejj^tatea  acconltng  lo  tho 
demand.  I^hus,  if  1,000  liKhta  are  being  aupplivti,  and  lliis 
number  ia  suddetdy  roduoed  to  100,  U>  the  Mu«  extent  will  Llie 
siip|Jy  of  the  current  boautomatJeAlly  r«<luc«d,  theroby  securing 
a  st^^adinesa  of  light  which  is  «»  osMintial  to  suooesaful  tUuiuina- 
tion,  and  also  securing  a  saving  in  the  ouat  of  prodnot^on.  This 
oompsny  employ  metal  pipes  reaembling  gH  iiwins  to  o^rntain 
their  cables  underground,  lliesw  pipes  liave  openings  at  certain 
distances  to  allow  of  the  inspection  of  the  caUee  aa  previoualY 
deicribed.  The  company  ia  tn  thorough -goiDg  order.  audaU 
the  details,  both  in  roaard  to  macluiiary  and  m»Qagenaeut,  were 
examined,  and  eeemea  very  complele.  A  obut  en  a  lugu  aoale, 
which  is  aluoit  daily  beinK  added  to,  is  wjtivonieatJy  situatW 
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in  th«  onfiTAtor'*  room,  lipon  thii  cbart  u  uini-kMl  vvcty  <Mblv 
und«r  tne  eomjxiny'a  oiitn^l  and  erery  cuiisuiuor  suppliinl. 
ahoninu  nl  n  bird'«-cj'c  view  tho  ust«nt  of  the  cumptmy's  aieii 
«f  supply. 

Tho  cfitnmilU«  neitt  visited  Pitris,  where,  tliruugh  the  kiiiJ- 
h«u  of  M.  Kdnuillard.  fuid  under  Itis  pcnonal  guidance,  ttiv 
«l«<;trio  lighting  mnchinory  aad  sppantua  Jtt  wurk  jti  tlu- 
Kxhibitioii  vr«re  cxMniimd,  and,  it  uactircoljr  nut^unanry  l'>  any. 
niutli  sdinirod.  Htm  both  tho  arc  and  LncaudcacuiU  ByBtuiue 
ftr«  at  nork^the  former  for  vkU'dihI  illumiimtioii  iwrd  tlio  lattvi 
•Ar  iittornal.  In  inoBt  oum  wharc  tlit;  arc  light  hiu  l)ith«rti> 
■liton  iidoptod  its  uii»t«iiclini.>ait  liiw  b«eu  vi-ry  dioippointing,  but 
h«re  no  such  dofect  waa  observable,  owinif  tr>  thu  (act  thnt  ■■»  Iniyi- 
mai)[iii  of  power  vxiatml  in  the  cii^iea,  ch«r»by  iiiaiQUiiiiiiig  nt 
*ll  tinica  ft  j)«rfcctly  atefldy  motion.  Tlic  iiitoro&l  illu 
■ninatina  derixed  from  tnftny  thouaands  of  iiichnduftcciil 
light*,  nod  at  ruiiiot«  diata^noua  fivm  ilio  auurvc  of  prndiictirtn, 
wna  cxcdlcnt.  Kvorj  ilup*tliiient  wn»,  by  aiiuiliir  appliaiiciw 
to  thoae  n!rc*dy  explained,  completely  under  control,  xnd 
Klth«iu}'Ii  thi*  inntAlUtton  ia  ao  vnst  in  its  extent  and  •"  varioil  in 
it*  rainifiottoiu.  then.-  seemed  neitlier  fault  nor  f&iliirc  «ny 
whnrc.  TIiu  insUllati'iii  of  electric  lighting  in  Farii.  howercr, 
to  which  your  cnmniitt^e  void  Bpecial  altentiun,  wns  tlio  one  at 
j>rv»ont  being  carried  out  by  Uio  [mbUc  aullmritien  there.  Tliia 
■■  aituslcd  under  the  nuirkcU,  in  a  well-built  »ui]  firepr.-of  sunk 
arm.  Being  public  property,  no  ront  for  the  grnund  will  be 
payable,  an<i  tliia  alone  will  naaiet  in  tho  Dcunomical  aiipply  of 
the  light.  It  occurred  to  yi'ur  committee  tlmti  if  olcctric  liglit- 
ing  i«  to  be  introduced  into  Dundee,  the  inritnllntion  ahnulif  be 
jurovotKlcd  with  on  the  lines  indicoted.  It  wm  noticwiMo 
in  this  public  instnllution  in  Paris  that  thuiv  was  a  totul 
absence  '■(  ■>v«r]*llii[ig  omAmontAl.  The  nuwhiiiea  anil 
•ngine*  were  well  luadv,  and  like  their  work  ;  tho  boilora 
were  auch  as  t"  he  luost  economical  I'f  space ;  fncilititw 
were  introduced  for  bringiiiK  the  fuel  ua  clionply  and  quickk  to 
the  (urnncca  rnt  poiaiblo  ;  and  the  aurrounJijigB  as  a,  whole 
ioipreoaed  the  coinmittoe  with  the  cAreful  and  prttcttui]  manner 
in  which  they  hod  been  planned  mid  carried  out,  ao  that  the 
light  could  be  produced  at  the  JihtcbI  possible  rate,  and  at  the 
Mme  time  ensurinK  that  the  capitjil  expcndcl  hnd  been 
eKpoiiclcd  on  pUnt  of  a  t]ion>ughly  substnntial  and  durable 
nature,  ntid  on  buildings  of  tho  moat  iiermauent  character,  An 
the  iimcliinery  here  hnd  not  Wen  started  when  your  cuitingittee 
viewed  it,  the  rosult  ol  the  lighting  cannot  be  detinitely  staled  j 
but  there  was  no  iluiibt  in  the  minds  of  tho  Fre*ich  cnginoera 
that  evcrythinii  would  renult  »»  «x|n>ut«d. 

While  m  I'aris  tho  committee  had  ewveritl  ojijinrtunities  of 
cxaiiiining  tho  method  of  laying  and  repairini:  the  dtliles  in  the 
public  Btrectn.  ThoMC  sre  oil  laid  iindorsrounit  in  tho  aame  way 
as  already  ilewiriliral,  and  although,  while  the  work  is  beini; 
done,  the  usual  obslruDtion  t*j  tmfficand  annoyance  to  pnsscngerH 
arc  oxitcnonced,  atUl  tbeee  are  not  mater  than  they  wmiM  be 
in  the  case  of  laying  a  gas  main,  anil  in  this  ruNpctit,  generally 
speaking,  it  may  be  takon  as  corroct  that  the  laying  of  electric 
tiuiins  and  nervicut  niu\  gas  ninins  and  sorvices  are  synonymous 
tenna. 

Before  concludingthiBreportitsvttins  to  us  deiinblutogivc  ynii 
any  in  formation  in  ourpoeseaaiunne  t<i  thenost  of  elect  rio  lighting 
an  coinpnrcd  with  gaa.  This  has  been  difficult  to  arrive  at,  and 
must  depend  very  much  on  the  circumstancas  of  each  individusl 
vase.  The  lan;er  the  number  of  ligbta  to  ho  supplied  tho  cheaper 
will  it  l>e  preduMnl,  and  eit*  etrsa.  Ko  far  an  could  be  ascer- 
tained in  London,  the  eoat  of  the  liglil  from  ulefltrieity 
squal  in  illuminntini!  power  to  the  light  from  1,000  cubic 
feet  of  lA>nil'>n  gas  was  3s.  9il.  The  avenge  cost  of  London  ftas 
is  nbuut  &.  6d.  jKrr  1,000  cubic  feut.  But  wo  must  nol-  forget 
the  hct  tliat  Ijiindoii  ypea  in  only  <>«|ua1  in  il  hi  mi  Dating  power  to 
16  stAndanl  uunUes,  wlierewt  in  Dundee  it  ia  ihiuoI  to  nt  lens', 
86  candles.  Therefore,  if  the  value  of  16'Candle  g*a  is  2a.  M. 
t>rr  1,000  cubic  feet,  26-cBndla  gas  is  worth  4s.  0}d.  per  1,000ft. ; 
but  the  Dunttoc  price  is  only  os.  4d.  per  1,000ft.  not.  If  we 
ni'w  adopt  the  simple  rule  that  the  light  ftrim  electricity  ia  oqusl 
tu  3s.  9d.  per  1.000  onhic  feet  of  16-uindle  gan,  it  will  work  out 
6e.  Ijd.  per  1,000  cubic  feet  uf  26-cK]idle  gas.  Putting  this 
figure  against  the  ahovo*<)uoted  iSs.  4d.  (being  Dundee  price), 
you  haTo  a  difTcrence  in  price  in  favour  of  gas  in  Duadec  of 
8*.  did,  per  1.000ft. 

The  fact  must  not  ho  ojncenled  thnt  the  eleotric  light  pimesaee 
many  advanlacea  over  gim^  imljablyaiuonKBtthenebein):  the  l^olal 
absence  of  anv  ritiatiun  of  the  atniospjioie  of  the  ainrtiiients 
light«d,  and  tno  almost  complete  absonco  of  any  heating  powur. 
Tbodo  Ai«  doubtlem  most  raluahlo  qualities,  but  whether  they 
are  worth  the  dtflerenoe  in  pnci;  indicatetl  in  a  i|uentiim  your 
ommittoe  cannot  answer.  Vuur  committee  luive  apjironcheit 
the  queatiofl  of  electric  lighting  in  an  iiupartial  apirit,  knowing 
as  they  wall  did  that,  if  this  means  of  illumination  ia  to  be  taken 

I  up  by  th«  Dundeo  public,  it  should  bs  so  with  the  fullest  possible 
infonnation  and  in  the  interonts  of  tho  whole  community. 
They  oinuder  that  in  resulrtng  bi  sunply  the  new  tight 
themselves  the  gas  oommisaiunera,  wtiu  represent  the 
jnihlic,  and  tlie  public  olune,  set  wisely,  at  the  lighting 
n    Duodoo    ihoula    be    done     by   the    gae    commisaiunera. 


They     recommenil   this   th*    more    strongly    b»<«u*e    tlitttv 

is  ample  sjinco  at  tho  gna  works  fnr  the  erection  of  such 
building!  an  would  Vu  ret{uire<l  foraccommodatiiia  the  tnochiuery 
nocessitry  for  producing  the  light ;  and  they  also  believe  tliat  tiio 
electric  light  could  be  pi'<>duce4l  moat  economically  und«r  th* 
same  nuuiai^aient  as  exists  at  prvsenl  at  the  ga*  works.  In 
apfdying  for  power*  to  dn  ho,  thv  eommiMioners  ahoold  proceed 
by  Bill  rath«r  than  by  piwiaionnl  order,  u  under  a  Bill  it  10 
TtiMMiblo  to  get  larger  mid  more  comprehensive  powers  in  tlio 
mtcrusla  iif  the  ooinniunily  tban  under  a  men)  provisional 
urder.  The  coniiuittee  liave  s«ti4lie<t  themselves  that  tho  quc«- 
tion  is  now  no  longer  one  of  ex|>eriuiont— it  is  a  reality,  and 
one  which  at  once  is  a  compotitfjr  of  coal  gnsi  but  how  npar 
the  future  may  bo  when  electricity  will  lie  adopted  for 
lighlinu  purposes,  and  also  f-or  the  trananiission  of  power, 
it  is  dimuuh  to  say.  Of  one  tiling  the  committee  are  Assurvd, 
judging  by  the  ia«l«lhitions  they  have  witnessed  (and  tlt«y 
ore  the  boat  in  the  worlil),  th^re  ia  tut  difliculty  attending  ita 
introduction,  and  in  their  opinion  its  ndn|)ti(^n  can  only  ho 
delayed  and  its  extended  une  hindered  by  its  cost.  In  eon- 
oiudiikg  tliis  report  the  committee  w<iuld  express  their  indtbCod- 
n«B8  t<'  the  foUowuig  ^eiitlvmcn  for  aaaisting  them  in  making 
their  enquiries  ;  Mr.  .Midcolui,  London  ;  Mr.  Alexander 
'Siemens,  London  ;  Mr.  Hnmmond,  London  1  Mous.  do  Femnti, 
London  ;  Mons.  Edouillnrd,  Paris  ;  and  ethers. —J ("KPH  LtVD- 
MY,  Presses  ;  Jambh  Gk.ntlb.     Dundee,  30th  October.  1880. 

This  report  wna  M'nsidei'ed  at  a  s]>ecial  mueting  of  the  f!ma 
Commiasion  on  Monrlay.  wImui  it  was  reconnuendixl  that  tlie 
Town  Council  should  apply  for  power  to  manufacture  and  supply 
elect rie  light. 
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Vtat.  KiLiNDLD,  F.R.S.,  Pre.Li!eut.  in  tha  Chair. 
Mr,  T.  A.  (isrrptt  wu  sicctwl  a  memlK'r  of  th*  iiar.ioty, 
Thn  fallawiiig  aonnnuincatioDS  weri^  r«»il ; 

"On  a  New  SUotrlo  mMllatloa  MsUr.-by  Mr.  W-CGrarnr- 

The  rnrtfri^anBiali  ol  a  Ifrng,  liiiv  platiiiutii  wire  iitlach<.-<l  to  a  dc^lioato 
luagaifying  upriiiig  of  th(  Ayrtoii  »nil  Pprry  tviw,  siiJ  itrcteUed 
williin  a  i'ii(ii[H)ijijd  tiUic  ul'  |{liuii  ami  Uaii  At  the  junnrinn  liriweeN 
llif  win' and  "imjiL;  a  iinall  mirror  in  li»e<l.  Wlit'ii  iiir  tnlie  ii  iila?«il 
parnilRl  tn  a  Hrrt/.  >  nir.ilUtor  in  action  Ok  mirror  ii  tumcil  in  a 
■Im'etiin  imlicnlinB  mi  oitflinioii  of  tlip  wiro  The  urtsiigemoDt  i«  w> 
nunaitive  tlut  an  DfaDg&tion  nf  ggg'^oo  ctfa  mni.  can  ba  i^teetod,  and 
u'linn  jiUiyHl  st  a  ilistftni'c  of  ■  lunliv  from  tha  oadllalor  the  apparent 
I'lti'tiiioii  imiurh  ««  woolil  ciirroiiiiuti'I  to  a  changB  of  tflniperators  of 
OQOiil^g.  C.  Ily  it*  sill  thr  4ii[rior  hai  mughly  varifioil  lli*ru't  ttate* 
i]ii''iili  tliar  at  ronniilrrablr  ili.->taii('e^  the  inlcnnily  of  mdisti'rn  raries 
jis  llic  invtrac  ilwlaoor,  hnl  bcfo-re  lieoin  proceed  ftttther  it  is  ncoes- 
'HTf  til  itcoatly  iitcri:«ae  tht  ucitiiLjiltty  of  the  apparatna,  and  with  a 
virw  of  ohtsining  Komx  ingji^uilcitii  in  thii  dirtccian  ho  nxhibileil  it 
Utif-iii>  Iha  koninty.  Prof.  Parry  jinkiid  if  llin  K.M.F.  nwiuirod  to  pra~ 
iluco  tlie  ubnrrTCKl  Traidla  hiul  Imwd  c^irgiUti'd.  Fls  also  Wisrod  that 
the  »>:n<lbiUty  mi^hl  be  incrcaneil  by  Tisingconpcriimead  of  platinum, 
and  iPiilacing  the  spring  by  s  twiitcd  strip.  Mr.  Blaheeley  onquJitd 
wliolllrr  111"'  I'lfiTt  uf  iiiortuuiiiK  thv  <!aiiajcity  of  tlir  mnU  of  c!"'  «i™ 
)is<l  Ivrnn  triril  Mr.  Bays  kaiiI  that  il  tho  nhuon'ixl  nlTcri  wai  dnc  li> 
Hie  of  tunippritnrn  li"  wnnid  likntoiiijoit  meamiwl  ihnnnally,  Heslse 
thoneht  lliveir«ct  miglit  In<  diin  to  nttmiMon  csusod  byrspid  flsetlte 
OHclliatlont  in  somr  itiiirh  way  as  tho  ulongstloii  nt  an  iron  bsresosed  by 
insgiietlBation.  Id  aiiswci-  to  this,  Pref,  B.  P,  Tlwmpeeai  aaiil  the 
uiatt«r  1ia>l  b*vn  iiiToatigstsil  01  Miimsn tally,  )>iit  with  usgativa 
FMults.  PrsC  HarMtelsagtMtatl  the  us  ef  a  cotnnouDd  ^>riB|b 
•lueli  14  art!  nied  in  Itregnet'B  metallic  tbarmoinetdrs.  In  rejdy.  Mr. 
OreiMy  said  he  had  mliiasted  ih«  S.  M.F.  by  obisrving  lliat  s 
I.,ntUiidL^  cell  through  50  ohmi  pru'lu'Cetl  abont  the  satueteaitll.  So 
imiimveniei.t  iti  nuiifcitivcncMS  was  obtained  by  naiiig  oopuor  wirs  or 
bf  iuurcuitig  iU  cs]>acily,  and  attempts  t«  latasure  the  noe  of  Urn- 
['cmtiin'  by  au  air  thermometer  had  Mon  given  up  as  hopslSM.  Tlw 
PraaidsBt.  In  thankluj;  the  anthor  for  hia  paper.  MngratiUateil  Ud 
oil  tliu  iiigirimtty  anit  oouragt  dliplayod  in  prududng  an  apparetoa  to 
tneiuiiie  lunh  miCTo»ci>]Dit  ipuuticies as  are  here  in»olvod. 

~  On  «  UeUtod  «r  Drtrl&K  Tuatog  Ferks  Kteotrtaanr,**  by 
Mr.  Orsgary.  In  uriler  to  pie  thr  nripiiliii:t  aliniit  the  rai'ldle  of 
tilt'  stroke,  the  fork  ti  arr&iigec)  to  mika  and  bmak  tht  primary  circuit 
ofsimaUtraDslormar.  tbiHcondary  circuit  of  whtchiaoomplstsdtkrMigh 
th«  ulcclretnsf.'nut  acTviating  the  fark.  Tbc  prongiof  tlit  ferkon  imsg- 
iMiliinl  and  mvirr  tno  iiii|>uln»  in  eiicli  period.  Another derles 
was  MigKi!itod,  wheri  thr  pmngi  rr.'iiiectiirrly  onetate  oentecls  vfaich 
itirremrcl)'  charge  ahiI  ilivhnrjce  n  condrnAcr  tliri>U£h  the  ooila  of  tks 
«ctiiatiDg  inaffool.  Prof.  $,  P.  Thoaopaen  x^id  the  ratthods,  if 
iKirfoAl,  would  l»  of  great  aotvitie.,  unil  iingg<->Inl  thai  ■  fork  so  drivvn 
be  (Rated  optically  by  rempanaan  with  a  frwly  nbratiBg  oe*.  B* 
K'gnr^lfd  the  tnnrcury  cnntMta  u««d  as  obJMtionsble,  for  tbair 
E'4Dillaritv  and  adhnsioti  would  pr^tublv  cause  lh«  inpnlss*  to  1^ 
iKhind  ibu  appointed  «pooluL  ProC.  MoLsod  remarliei  thslUsMgooi 
&gumgaTv  a  satisfactory  mDlhod  vf  tailing  the  ooosuaoy  olpttiod 
ftnd  could  Ln  reailily  otiiwii'vtd  witliout  iiiiiiig  lenses,  and  In  relcreaee 
to  liijuiil  condnnMm,  suggi^itsd  by  tbc  antnor  for  nis  ateesid  derlw, 
uid  that  iilscinrim  plates  in  sulphuric  aeid  w«re  found  to  duintifirata 
when  used  for  thii  purpose.  H«  thought  lead  platn  would  prere 
suitable.     Prvt  Jviiea,  who  read  a  pajwr  uu  s  nmiUt  lubieat  in 
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Hftrch  lut.  Mkl  hu  now  urnul  bowofl  Tatki  with  whii^li  to  lyiiL'hronua 
tliQ  ipeed  ci(  thu  dia',  HwTv  ilgMiibail,  Mill  Ilia  rrHiiiittiRy  U  ilrtenni iiihI 
by  caiuinit  lln!  'li»c  to  complflta  th*  circuit  "(  liU  Mini*  n-criver  mirr: 
vMc\x  Turnnitinn. 

"On  »  Phyitostl  BoaU  r«r  U)«  TtMory  of  Bn-ors,"  bv  Ur.  C.  V. 

Burton,  D.So,  Att-.r  ]^nilti^<){  uut  that  llio  law  of  irtvr  lor  •Jiy  |iur- 
tiniilnr  mciihitTOiri>]»t  •l-.'[".'<iils  ou  tht' uktHN  of  tll«  OondltlODB  govem- 
iDK  "K-h  iiituxiituiiimiE.  tliu  autliuT  raikililen  wver&l aUnple  cases,  and 
dwluctf*  llialr  ourvifi  o(  crroi'.  A  IciiiMiutic  molliml  of  ooitiWiiiiifC  two 
01  uioic  JUilaiKiiilriil  i-rntni.  rvh  fcilhwinu  knawii  lawi.  Li  tlinli 
dagonbail  ami  si>ii1ii») ,  hnil  the  gtiiicntl  fnnitDla  oltUindl  IciuU 
to  J^filBfin'a  Uw  of  cnor  in  tlm  uuc  oT  on  iuliuitc  aauitnr  of  liaiilar 
MTOISi  ll*f*rriug  ta  tiiMit  vli-inlagouH*  eoiiiljiiiati(iD!i  af  mpusiires, 
it  ti  HliDwn  that  the-  iiiAthoil  of  l(>tk«t  arjiiuro  U  only  a  ptrtii'iilir 
nlutluu  (it  tliu  gnnarat  ciinatioD,  mil  i*  (InrifCHl  by  auiiimiiijj  tliii  imli- 
Tldaal  error*  tn  (innfiKm  l«  Lnplw^'ii  Uw.  8iibj«ctirc  orrors  ani  nwxl 
ooiuidi^roil,  iiiid,  in  eonchimon.'.tho  snthor  siyi  th»t  "  the  Uw  of  error 
in  ft«t  of  olMii;irati«(is<lii]ivQilB  ou  the  Datura  of  ooch  sjtocUl  »»,■, 
and  «1(«I  iimyU-calW  tlm  |injh«Uo  Uw  oforror  is  dotornnii«d  by  niir 
knowloilgn  ol  th.i  i.-cnnliti'in*.  riiu  ooiiilii'>»tiori  nf  thrpo  <it  morn 
Miiinyut  of  »rror  oC  eoiiigwtablu  JiujiortaiK'ti  givua,  in  gvn«i'al,  a  It-K  iint 
miioiisly  iJilTering  fiom  lliat  c/f  Ll|^!aco.  so  tliat  lli«  method  of  least 
•niuro*  will  bo  [ii'aoUuatty  thu  itioat  odvanUtiui'oua.  ■■luetic  when  a 
■oiglBODiirco  of  error  with  a  very  ililTorenC  Uw  Ih  itnilomiiiatit  alrorr 
ftll  (bo  reet." 

"AIT*** oatfaoBotuivloar  of  TwlaMd Strip*  "liyPror.  J.  Parry, 
P.R.S'.,  hokd  hnrn  ijrcniAtui'nly  atiBOiiiKwd  by  muitAki^,  and  ho 
acconliuuly  ^ve  only  a  brief  iMitliti'n  of  the  pajier.  Iti  i  j>roviaiii 
tuitiiiiuuictlion  Prnf.  Ayrton  and  tlin  author  cmtinrinti^il  a  workltig 
hy])othi»iN  in  which  Ihw  «trti>«  witc  iTnagin<?iI  to  bn  tjilit  nji  itjD*  I"^'" 
ui  lilanirnta,  awb  {inir  at^tioi  mi  a  billUr  snspoDsion.  Tlic  rtoultinc 
funnnU  fgr  tiit,  roUtiou  ['fixfiicod  by  a  mvta  looil  did  not  i^Too  witb 
f)t[.)eriin«iit,  ami  finite  rtvMnitly  Ih"  author  liad  mcopii«o<l  why  the 
rofiiiuln  WM  inoorfiTt.  Thd  Wfilnr  law  thty  hi.1  wwnmiMl  wm  tvnly 
tmn  ror  Rinall  twi4t«.  but  he  dow  law  anothor  mothod  ortKotnieat  by 
which  he  hoped  Co  verify  thafoimiiUdeilrMt  itom  ex.nerimen  t  before  tlie 
iioxt  medinK.  Prof,  PlUssnkld  ruiniudBd  Prof,  t'urry  of  »  uiulhod 
of  attookiuic  tho  (iruUIviu  Buj^ustod  by  tliu  upcakei'  3'Uiitu  (iiuu  »go,  in 
which  wih  fiUiaunl  wna  utipposwJ  to  bo  wrapped  round  a  Biiiooth 
eylicder,  and  auid  tbaC  (.n  worViu);  it  out  tli«  tartuuU  w>«  foiiiid  to  lit- 
«r/  TODiplioatud.  Mr.  Trcltsr  IhotiKtit  the  f*in  of  ulrija  iiiiRht  he 
larded  oa  twinLeil  luddc^n,  am]  Ur.  Gregory  wid  thin  iuj^awtion 
rMlUL'cd  thd  [iroblein  to  a  aeriea  oj  biliUr  mupicDnona,  which  had 
alrooily  1»oii  worki»l  out. 

"  Oa  BooMfiofttloaa  doo  tO' Contsot  o/  OmMom  tmi  lilqulJa,"  by 

Mr.  J.  XnrigJU.  Fur  arriic  tiuiL*  |)iLst  tbi*  aMtltur  lioa  tovii  studying 
thn  rlf>-ti'icai  pbunoiiioi^a  attending  nuhitioti,  by  c)iitii<L'ti[ig  an  mm- 
UtcH  vi>8H(>l  ill  whioli  thu  soltitloti  takM  plsj»  with,  an  olwtTotu^ter. 
A»  a  geuoral  rale,  no  elfwil  in  ubservMl  il  nothing  I««vm  the  voumI,  but 
wbon  Euea  aro  tiroduc«d  lud  alluwuj  t^i  i^icajh^  tlm  viemoI  bocoTno* 
ohargM  with  +  or  -  uk-i'tridtv,  dqwinlinKnri  tlif  nar.iii>!  of  thii  li'iniil 
ftom  wiiicU  tliu  |faa  [iwaiNi  into  Llin  air.     An  mi  cxikniplo,  wlmn  una  in 

SilM<«d  ill  bydrochloric  Mid,  lliu  dcJMtion.  of  tbo  «lw;troiiietef  i»  in  one 
iirwtion  ivhiUt  the  liiiiiid  U  diiclly  aoid,  but  (teor«JU««  anil  rPvni-M» 
U  noil!  tuid  nioria  iiav  uliloridc  is  prodiieod.  From  «ii<:h  ohBct vatic tm 
the  autliur  lio|>ex  to  nbtiiiii  Noiiir  in  forma  tioii  nilntto^  to  utonLic 
charf^uH.  Owing  to  tin- lahmcti  of  tPie  hour  (lie  Uttor  poitioii  of  the 
Vpit  and  the  >liacusuon  or  it  were  postponol  uolil  notl  meotilif. 
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COMPANIES'  MEETINGS. 

BRAZILIAN  SUBMARINE  TELEGRAPH  COMPANY. 

Tlui  tJility'Wioiid  oriLinarv  (;i<iicral  iii«utitig  of  thi<  uliarDhohUr^  of 

•  BRMfliftn ''ul'iiiaiLiir'  Ti^WiapU   CoiiiiMtiy,  Limltod,  was  held  on 

'•dliaday    Hi    VVliiclia:ii(T    lluiue.    Ohl    Uroid-ntreet.    tiit    Jaiiia!i 
Anilnrmm  <tii  tliu  iib«i.-iicu  of  Viaaouiit  Mutick)  iti  the  uliaii. 

The  CbMiTDuia,  in  iiioviog  ihv  adojittou  ut  the  report,  Mii)  that,  aa 
iiBual,  Ihcm  hud  been  ujia  ini  dinrii  in  the  \-etiod  iiiidtar  review.  Tliey 
Iml  lout  £20,000  in  tbcir  rt^uvijilj,  im  (.■oiiiparud  witlt  tliu  [iruvioua  lialf- 
yotr.  alihoiigh  they  h>d  ni^lo  iiitaHy  £4.000  mart  than  iu  iIib 
TOftTJiiioiidiiiB  half-year.  Thia  grrnt  ridiictiou  in  thtir  icvtinnj  wiu 
diioW  the  ijitemiplioii  in  the  Wcjiwm  and  Ikaxitiaii  litiofi,  At  jirewnt 
all  thG<:*blcti  worvworkiuj!,  and  thtir  roveauowao  very  good.  Whether 
thi^ii  friends  of  thn,Coiii|>SHywi>iild  bo  allowed  to  itiiplinatc  their  cable  or 
not  Jwenird  tn  boa  knotty  .inration, but  tli''Vwemimi»gove^endnaTftiii- 
to  do  80,  and  it  thiiii  Cfiiii"ioy  eiuM  hiOp  I'lrrri,  llinywoilbr  lie  k!»i1  to 
doao.  Od  tha  alh^r  hsml,  ihny  lia>l  a  i^rnwing  traChc,  and  JI^S,000 
lUTMleil  in  the  Went  Arrican  cablca,  which  woro  now  tMning  a 
nvmnc  Th«ae  IiaJ  bmn  tilendod  to  tlie  Uapc  ot  Good  Hope,  ami 
tikifl  CoD)l«Dy  bad  a  joint  pnnv  with  the  other  coiii[«nioii  vrorliiig  on 
tiut  ooaat ;  *o  that  the  reraniM  in  tha  half  yoAr  amonatcd  to  ^3,300, 
anil  Mr.  Poller,  t)i>.-ir  uiatiagin;;  director,  estimated  tho  F»v«niie  lor 
the  ourn-ut  12  uiujiths  fnjui  thai  aabli?  at  £11.000. 

Mr.  U.  J,  Brodrlok.  H.P.,  Mt^oniled  the  aitopiion  of  the  report. 

tu  nply  Co  a  sharehoUb^r.  ihu  CluUrauui  Mid  with  regard  to  tho 
mmDOts  MMblea  to  bo  laid  lo  thu  Hi*<.-r  PUt«,  tlial  if  tlio  Ar^ctitine 
OovtrnmcDt  thought  proper  to  gi*«  a  guaraiitoe,  ho  ku4w  no  way  o( 
pr«v«nting  it ;  but  chs  ni*tt4r  had  not  yet  coma  bofon  them  in  aueh 
a  way  that  thoy  coolil  gt«iinle  with  il.  Thuro  were  alway.t  ihod  moIc- 
iti){  tu  make  moiicy,  aDo  il  ihcy  i.'otild  get  a  intiiiily  from  tlie  Gofern- 
meni  it  wonid  bo  a  poor  day  for  their  Company  :  but  >till  he  did  not 
donMlr. 

Tbd  leport  waa  then  A-topt«i,  tho  rrtiriuK  Uirocton  and  Auditvn 
r*.«l«c;t«il,  and  tho  cnatomary  *oUo  of  thankH  Aocordtd. 


SWAN    UN1T£D  ELECTRIC  LIGHT  COMPANY, 
Seventh  nnnnal  report  of  tlm   l)iriii,iton(.  to  lie  iiraaiFntiHl  at  tho 
OTilinary  genwal  meeting  of  lbi>  Coinriimy.  to  bn  liolii  at  the  Cannon- 
nlrcet  Hotel,  London,  on  TliumUy.  NovoiNher  14,  1389.  a(  3  p.m. 

The  accoimta,  whiuh  arv  hunivrith  preoented,  aro  for  tn«  ycu* 
ouding  SupbiuiW  30,  1889.  After  payici^  all  oiirrenl  chargua, 
and  making  auiplo  aUovanfo  for  ileji'ro'natinn  of  i>Unt„  thoro 
is  a  ered.il  baUnoa  of  £21,042.  Ba.  Id.,  to  wbiah  iniixt  bo 
idded  tile  crolit  Ualaimo  ul  £10.052.  8s.  Uii.  brought  forwai-d 
fiLiiu  tho  liwt  aooonnU.  makinK  a  l«ul  of  £31.094.  l7ii,  _  Tho 
Dirortora  will  rptoinnieiiil  tlir  nhiiri'lioldura  to  doiiUre  a  liividi-'iid 
ot  b  pur  cent.,  whicii  will  >l*iorli  t'22,209.  0>.  9d.,  to  bo  di«tnbnt«l 
to  tho  aha  re  holder*  in  nonordanco  with  oUiis«  77  of  the  attiel'Wi  ot  awo- 
dtttion.  Til"  Utijfatiiin  in  florroany  alill  drag*  oo,  and.  unlit  «omo 
i:<melni>ion  in  arrived  nl,  it  in  di!lli-iiii  to  foriuev  whothar  a  Nauuil  anil 
rcinimi-riitivoi  bvi^inesa  can  be  oarriml  in  in  th«t  country.  The  iihara* 
tioldnTs  are  awnri'  tbal  Oprmany  is  tho  only  Muntry  on  tho  f^ntinanC  1 
of  Kiiropc  in  which  the  Company  now  rnaiiufocturca  and  kiII*  lanine, 
Tlin  l^oiiipHLgitii'  Gvii>.T»l  dea  L»iiii>i'>>  liii''inili'w'>.-ntii*  havi-  «atabliihed  • 
ii>-w  fni't'rrv  in  Pari",  which  watt  brought  into- work  tut  July,  in  which 
I  i'.ii[N  tti  :\n\\  I II- i  11^  tiianufaoCured  on  a  ooiiaiitDnibte  inalii      During 

'  till'  rif[  ^'.l  nlh«  of  its  existence  tiM  Company  worknl  iin'Enr  <xin> 

aiduralile  disulraniagt'v.  having;  had  to  purohaaD  the  lamp*  rRtpiiriHl 
fur  tUi'ir  biuinew,  mi  ihat  a  mnall  djiidouil  only  wai  varuM,  but  there 
is  every  rciuoa  to  litiiie  that  they  will  dsrelop  au  ioorowiug  and  pro- 
titable  trade.  Tlie  nirvL'tom  who  rvCini  liv  rotation  are  Ur.  J.  .S. 
Korbosand  Mr.  E.  W.  Itatt.  who,  boing  eligible,  will  offer  lliemsulvoa 
for  re-cWtiuu.  Mouiri.  Wi^Iton.  Juiie«,  and  L>>.,  the  auditors,  will 
alH  retire,  and  will  olfer  thoiiiwlvua  fur  re-election. 

BAtJt»ci!  SuBKT,  30th  SKiTKitncit,  1689. 


Dr.                                                        £  a.  A.        £. 
To  Stiatv  Caiiiwl— 

19,?50Sharv3of£5c.»oIifulIypaid  98,7W  0  0 

7fi,94gSharciof£6ea(^b£il&.Miiil  276,S21  10  0 


d. 


t'urfuited  Sharoii 

ttiindtj  Ur«tit»ni , 

Balance  30th  ftopU,  1887 
„      30th  Sept.,  1888 


1,730 
8.332 

30th  SflKi  W8»  21,042 


7  U 
1  0 
3    1 


376,071  10 
3,530  0 
2,367  IS 


Or. 
By  (KM  of  Patent  Rights,  eti., 
roprMMnitoil  by  Stiaicj  in  Rdliion 
and  Swan  Unitod  Klcctric  Li^lit 
Ooropany,  Liaiito-l.  with  Aiaoe.WtJ 
paid ;  ^aroi  in  La  Compagnte 
Client' rale  dm  LamjHu  Incandea. 
DtDtos  with  jC30,489.  8a.  5(t.  paM  ; 

Sitenti  held  b^  tho  Company  for 
ennany,  India,  etc.,  aa  par  Uit 

Balaucu  Shoct 

„  Additional  expenditure  tber«on  . 

,,  OutUjrou  Facuries.  Plant.  oDc, 

an  -[xir  tuit  account 

Leiis  Duiireciation 


si,(m  17  0 

£412,054    2    6 


389,»11  17 
422  U 

e 

7 

4.S17    6 
1.865    S 

8 
1 

3aa;3H  11 


fl,455  16 

3,384    6 
3,770    3 


„  Snrnirj  Debtor*  

„  Stock  on  hand 

„  Invwtnirnt  in  I^uwian  ConMli. 

Cost 5,130    0    0 

,,  InTsstnient  iu  Naw  2)  permit. 

OouBcilidated  Stook.     Cost...  29,004  19    6 

„  Caah  on  I>ui)oail  aud  in  hud   ...  38,046    Oil 

£4l2,0Sd    2    b 

PKOriT  AHD   Low  Aci.'OPHT,   V£AH  XXDIKa  SBrrKMUKI!  30. 
Itr.  £      a,     d.        £       a,     d. 

To  Stook,  October  I,  1339   ,.., 9,676  16    9 

„  Piirobw    1,615  10    7 

,,  ones  Eiponaes,  Dinctort'  Fete,  Rut. 

.SaUnVetO 3,944  17    9 

ftfr.  Swan's  Salary  £623    6    9 

Lrm  proportion  p^aUe 
by  the  BdiMn  end 
Swan  Oompuiy 373  19    & 


949 


VVi^fu  and  Kx|ien*u«  at  Kaotorioi 

Der^eciation , 

SalM  Ledfcn  Ronm  

Balasce , 


■    4.1M  4 

5,290  15 

1.865  9 

100  0 

21,042  8 


£43,783 

Or.  £       ». 

By  SalHi  loH  CouimidBioua  and  AIIowukcb 17,666    0 

„  Ttaiubr  Keea  and  Inmraet 1.344  II 

,,  Divideod  to  Dcoeniber  3Ut,  1888,  rceei*ed  froOL 
Ia  Compagnle  Uea£ral*  daa  Lanspes  Inoao- 
iiaso«aUii,m>  iBoemaTut 

,,  Dividends  to  June  30th,  1869.  renived  from  Ihn 
Edison  and  .Swan  Unito-l  Glectii:  light  Ccnn- 
pauy,  Liniit«d,  lou  [uuonia  T«4 30,117  12 

„  Stock,  Sept«Eiib«r  Wth,  1880 3,7?0    8 
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HEW  COMPANIES  REGISTERED. 


UmmUt   ElMtrle   Llt»t    And   P»w«r  ComMUtf.    LlmlMd.— 

mntvNil  by  Witcrlnw  «n<l  Soid,  fjandDn-nll.  K,0,.  with  a  cajiital 
of  £1&JCHN>  in  £1  >htma.  Obied  :  t«  gvatntc  and  Jut^it>lll^■  ckLliI- 
rity,  olcrtroKiotivc  tareo,  or  «4ncr  aitniUr  Agtaay,  Toe  tlin  (nirj'nw  uf 
lifiitinK  ntnwU,  iMiblir  (ilarn,  vu*.  Tti«rr  sbkli  nnl  Im  Ift^t  than  lir« 
MOT  moiv  t!l»n  riglit  Pimrtnrs.  T\w  Unt  to  Jw  aiipointol  liy  tlic-  nib- 
aetiWm.     i^mliti^^iion  :   £250. 

WmHiimI  XlMtrlo  Bopply  C«BpBBy,  T.tmUwJ-— lUgMtcwl  hy 
S.  bM]^il  Mill  Jaiuws  1^  OoUiiiaa-vlnvt,  KL'..  mth  o  c«(iiUl  of 
£100,000  in  £S  ihsrvis.  ObJMt :  ta  c&rry  od,  cit1i«r  in  BojjUml  or 
•iNwbfn,  tko  bminwioruliettio  lighting,  aiul  t»  produM  nivl  xupjtly 
dectrioltjr  or  «leolrle  ciirroutii  and  roraw.    Tbe  lint  KtilMcrilmiv  ■ro  : 

Slumo. 

P,  V.  VTcutwoitli,  Weutwnrtli  CmLIo.  IkmHlsy 78 

Ik  C.  Waiwortb,  Wvutwortli  Ciuik,  Uunslw. 24 

8.  D.  W-My,  Q.a.  M,  T.>».i4c,  K.ft 48 

D-RjUndB,  8hcpMt«,  Hanuloy 120 

C.  H.  OobboM.  fcwe-fiill,  Do-lnorth 60 

T.  RobinMU.  Iliooiii'hiU  View,  Moor-AUartoii,  Lteds  ...     60 
W.  Bmittuit,  HalilM  60 

Tlwr*  iliall  not  b*  leu  llikn  Uir«o  nor  nioM  than  •oton  Uimrtoni. 
Tbp  fint  tt«  C.  H.  CoUtioliI,  I>.  KyUiwU,  T.  Robiiuion,  >iid  W. 
Eminirit.  (jUAltfication,  60  nliirtH.  Itvmunxmli'in ;  diurmnn,  £200; 
other  nitwstorB,  XlOO  pwh. 


CITY    NOTES. 


WMt  0«aat  •!    Antftrtea  Ttlaft-ftpb   CompaBy.— TI>o   rar<«lpt* 

fot  tin-  iiioiitli  t>[  OtMl"-r  *'ii'iiiiit.-r-l  lo  t7.72S. 

■nulllMi  SiUuiuu-lJi«  T«l»KraLpb   Compuiy.^Tlia  rwrii'ta  fo' 

tlieW<^   cod'}.)   Ni-.V*II.1"T   I   nir.-illHl.-il    t.-  £.^,bOt). 

Baalora     Bxt«iwlo>i,   BM.,    Coinpiuiy,    Ll]nlt«d.  — Tlw    traQlr 
r^-«i|.|j.  rnr  Ofl-^Wr  war.-  t45,(>7^),  ii-  tii.-itiw  rtf  t"7,0l3. 
Or««t  Hwtboni  Telecrkpb   CompAiix.     Tlic    nx^jita  of   thin 

CvtiilAUy  Fill'  111"  Iii>~iii1  )i  fit  UiTl<jl>rr  tiiioiiiitcil  tn  £2b,000. 

BBatom  Tel«|r«pb  Compuiy.— Tti«  tralltr  itceiiitn  for  Oclulur 
Xrrt?  iMi,y^l,  ■!■  »K*ia«l  J^,7^3  f  >r  tlip  Htniv  jvHo-1  ol'  1B38,  at  ati 
lltt'»rn».-  iif  17,239 

Bomtb  of  E»glnii4  T«Uph«B«  0»mp*ay,  Llinitsd.  — Tbc  Dine- 
ton  lure  lUolutd  *  ilividtuil  ol  &  (wr  cent.  [«r  aiiuuni  on  th«  [irtkr 
«tem  thuw  Tar  tlic  lulf  fwu  fiidli^t  October  31. 

BwM  DBlt*d  ElMblo  Ugbi  CoBupMty.  UmttMl,— Tliv  Dir«- 
tor«  of  tin.-.  C-MniMiiy  liav«  J'triilvJ  Li  r«i*oitiiiivuil  a  iliTidiMitl  of  b 
par (>('rit.  Im  tlib  ycir  '■mliiij^  ^■-|:I''uiIppj  30  liit. 

VesUrii  and  BnuOlMa  T«l*Kr»pb  Comp^By,  LlnltAd.— Tlio 
IMiocUira  ur  tliii  UoUijuu)'.  sfk-.' {iliuiiii^  JJTiMKI  lu  llii;  r<*iiiiH*al  riiiivi 
■till  £5,600  to  tbts  lUbmitur*  iiili-tii[itiun  limU,  rvri>miiiuii'l«l  n 
(Urhlmil  of  te.  [wr  kIiud,  tax  ftw.,  Iwinx  at  tho  r>ti>  oT  4  |inr  miiI. 
ptr  ■uiiniD,  fm  th«  mh  tnvnllis  enj^l  Jhdc  90.  The  roool^ils  chf  Lko 
Coiu{i«iiy  fw  tbo  WMk  cndviJ  NovviiiUir  7|  after  iWocJiiix  tlw  lltUk 
of  tliD  Krtsa  T*c«ii>ti  iMvalJu  t»  tW  Uoiiilon  I'latiiio-Btanliaa  TpId- 
fni|ih  Ooaii«iiy,  Tiniitml.  wm  £3,112. 

Wwl  li41*  «d4  PKBMBk  Tatossapb  Cwyawy.  LlnlMd.— 
*nia  rsport  ■>(  Uiw  &>mii»tij'  f'li  tli«  lialf.jrvar  Midwl  Jiino  30  ohmm  au 
anflaHe  balaiM*  of  i:26,C>8l.  Tli«  Dirrrton  have  ii1tm<l  i.'S^OOO  ta 
reMTi-*,  Imving  JC3I,(81,  not  ofwhivlt  it  !■  proimaail  to  |>ay  ou  llii- 
Ant  |ir«tereuc«  ibarta  U»  halaara  of  airtnm  or  illviiUiiil.  or  6«,  i>n 
•harr,  and  a  JIvdIf lul  Tor  tlia  «U  mouLlu  n  Jtijii-  SO  uf  bt.  jwr  vlurr. 
On  aooount  of  amarauf  diriJ«nJ  OB  tli«  Mcoiid  )>rulcRinM  ilurcx  tn 
Jntie  30  thry  i«o|iM*  10*.  ]>v<  viwr*^  1!1,600  iMing  carrtod  fon<r>t>l, 
TIk  lectipii  uf  llw  Commny  for  llie  lialf-nionth  ended  O^totim  31 
Won  13,717  igatnirt.  £2,Tb7. 

OfpawlM  «  tk«  KeoIlL— The  folloiring  Hwtrical  ««nii<attica 
have  bwu  rcgbtend  dtiring  llie  [>ajt  iiMiilh  i 

UinBimftiBDi  Safn  De[>o«lt  Ci»n|<«itr,  tjiii>((«>l,  £5  ilikrw...  20,000 

Ktwlrieftl  AeooMoHai  Gompaiiy,  Lituited,  £t  ilianw iGS.OOO 

UMtrieal  Supply  CoHpauy  forSiaiii.  Ciaharoa 100,000 

KlooUto  Armi  and  AnirauaUtuu  HymltcaW,  [imitwt,  illOO 

•b«w 40.00C 

iohn  WM  Biid  Ooini«ny,  Limitnl,  iS  «haraa> 10,000 

UbuU]'  Uactric  Lixitt  aud  IVxrcr  CffiB|«tiy,  Ltmltod.  fil 

•hWM 15,000 

NMhMwl  KiMtrie  tiiii>|tly  C»m|nny,  United,  £6  lUna  ...  lOO.OOO 


COMPANIES-  STOCK  AND  SMARE  LIST. 


tn*14>Dd 


«/0 
0/4» 
10/0 


KUM 


Anglo- AiDtrioao  Bna^  B.L 
—  folly  p^  

Om  TilMbm*  *  Main    ... 

Indk  RuUmt,  O.  p.  *  Td. 

Hoaa«-tD-UoiiM   

MatnotB  BMirfo  flnnb 

8«Mi  Dniad • 

TkbgMBh  OnMtrwtJ*B 

-iX-lW     

KaUmal  TakplMH 


rud. 


1 
10 

i 

.? 

100 

s 


IK 
«1 


PROVISIONAL  PATENTS,  1889. 


Otrronicii  28, 

16978.  bnprovad  arntngeiuaiil  oT  OBBduat«CB  far  alaaltK  MtMi 
truMlim.     .IijIiu    .Vu'HiI'xIi  M.lAiv  Mj»io.  15^,  Hu  Vlaoal- 

lUl'Ct.    Ul-llfJUH', 

17004.  ImproToiBeBtB  1b  elvetrlo  lermUiAla  and  ByKch—   lliMj 

IdI^oii     Horrbi,    21,    Cofkuptir  »ln>ct,      I^judun.      (C 
iriiri-illcatiaii.  | 

OiTiiiir.ii  29. 

17D46.  TIi>e    inaolJUlvn  of  «Uetrie  wlraa  or  «»M««.     Pit 

.MuUry.  7,   Hiil™)!i-.vtr.«».,  Ilaiiibrnljjn. 

17060.  tinpr«v«ni«Bt«  1b  rtootrtcBl  ftumBOM  and  tiMtr 

IbIUb.   Thamajt  I'A^krr,  Newbridge,  W«lT<irttaiuptoo,  lUaflard- 
«hir«^ 
17063.  A  mlBOVB  «r  BBfMy  lamp  Bad  bBttery.     WUUbib    P.  C 

Warl,  A6,  Manid-itivt,  Waiiriwth. 
170B3.  ImprftromoBts    la   hobbb    tn    Bporattnc     ■Mokaal^ 
dovicOR  clDotfitttUlj-.     Willioiii    K<|ni[i    In-b,  62,    CkUBo^- 

iutlL',    I.Hifl'I'ill.       iL'nlilJ.l.'t*^  .I>oolJioill**Xl.i 

17116.  Inprovanoats  1b  olootro-masootla  tolocrspli  apitAvaMB 

KriuiK    Xivfr    Ela^'liiiiiiiii,  \Si,  S.>iit!i«!ii]'li-ii  'jiuMinjpr.  L«jb<i*. 
(I>iu-.l  0.'t..h*i  .TOlh.) 
17L1B.  Iniprov«BMBt«  la  aad  rvlatlag  t*  «l«otrloal  «rBii«f  ■  >  mma 
or  eenvftrteTB.     lA-/>tiiril  l'*gel  and  Charles  Jaeal*   KlBfr. 
lU.  !4tvulliani|>tm)-bnildin^,  IxMiilnD.    (Coiaplcte  gpwrfflUBIiMil 

171^.  Iiiipr«vciBcnt«    ta    iBMirnptlag    dvvtova     t*T    «l«ctM* 

ctrcuita,  appllcalilc  for  protoetlas  eloctrlcAl  appBratw 
eoaaefitcd  la  axieb  draaita.  Wiliuni  riiilliiM  Thtiini  wt. 
b,  I^i^i  slni't,  Liitrj-vrl.     (Thr   W^iitijjluHite   K(««tric  Oia 

j«riv.  L!ii1Iiil  S(.itp..,| 

17142.  iMproTomont*  in  oloetr*-nL&caotl«  tndaotMa  apuaiBiw 
tor  traaaformaM,  ■BaarBtora,  or  m«tacB.  Luuu  UoUbbb, 
2S,  Sijiii}i.iiii[itun  tiiiililiiiffi',  Cbitiiwrylaiw.     lOaHnffalB   f^ 

li.'.it:->ii,) 

Oiiiilij.l;  30. 

17315.  InprovAmaatB  la  tba  pr«e«aB  for  otatBlaiBC  iIbb  bj  aii* 
trolynU.     AliruQiler  ■•iuuli'y  Klnivr«,  88,  SMthBin|it«M-baM- 

iiipi,  l/Oiidou. 
17221.  ImpnvameaCB  tn«l«etr1«  tel^pboBloappanuaa.   H«ib«i 

Lij/irij*-  Tiiiiil.  Wtltirit  h*j>l.  MiU.iiiir;!.-,  Jtitii-i  llMininaHB,  aari 
ltauiil[ih  ^Ul«JlIll  U(itit>K"ii  Hinyui,  47,  Ltncwln'a-MB  tdkt 
Iniuiloii,      i(;i)iii]ilfln.<|i-n1)c>lioii, ) 


I72S2.  Improvomaata  ta  eUelrlo  aaaandaty  «•!!&  FfBBfM* 
Mnti*  Arlhur  tAumrt-OUj  and  llliaa  AuffiMtaa  TbaaMv  I 
Gr^t  Owtqge.atnet,  WwtiNiBKter,  Lwidon. 

17960.  trnprsTSBiatB  la    boldwrs  fttr    iBOBmlBMBBk 


William   ll>?iii)    Oiklvj,  55  au^  6^  ObBarerr  laar 
liimdnTi. 
17376k  AalmproTPdaiMikot  BBdadBpfrforolwctTioBlgurpnw 

llrorgt    l>)ii<>vaii    aixl    Walter    Dunonv,    1,   tfutwa    V'lcl«cl» 
■ilrrpi,  LoRilnn. 

Nrivi-varii  !. 

17317.  ImprovamoBla  1b  ohietno  iBBaBBrtBB  aad  raywlaMM 
appBTBiBB  for  BBO  wltk  alt«nurt«  oorrBMiifc  Waibt 
Th;n,f,  U»<d<lai  aad  Syln-y  Kmnhnl,  W««dKrUm»l, 
TI»TTy)W-toad,  Lonilau. 

VOlfYMWMK  a. 

17376.  tatpt^vyoiBBBta  1b  b^  ralaWag  *•  lliam*  an 

Uniffiu  K.l.iiwi  Ikiirpn.li,  TIh'  llsnlliociu,  StSiU'or.l, 

17367.  Inprovaauala  la  elMtrto  awtBim.    JoMpli   Onlian 
Joarpli  KiiuioiiiUaa,  Cviiiial  Cliuiiibi-r«,  lUUfBi, 

17424,  linpr«vo)B«B(B  la  J«1bM  Iter  Brm««rad  all  eta  ■•  MaAs^ 
tora.  .loupli  Dsvoiijicrl  Fiimry  .^udrewv,  2B,  SonlfcaiBftaa 
boiUiiri^,  JftriiliMi. 

17426.  ImprovaiBOBtB  la  olectrio  aix  Uaipa.    Hcniy  Ibipar.  Itli 

Pleet-»ttv«t,  IfVfii^a. 


SPECIFICATIONS  PUBLISHER 

1088. 

14aaa  ClMtilo  Ugimns.     Vou  Moeea-NoHoadorr.     6d. 

14888.  BlBOtMo  araaaB     Molliwk.     8d. 

1647g.  ■aaaBdary  banaHaB.    Lal:«  (WalM).    81 

17S60.  MoBaiutns  oleetrto  «BtTaBtB.     Lcnranoe  altil  «fbM& 

17710.  Baanio  aat-aot*.     I'lik'i  adiI  Kro*.     6d. 

17866.  imnilii  fte  iBaaaOaBeaat  Ugbtlac  *a.    Bavaaa.    bil. 

186801  laeaadBtv  taMartaa.     Hubcr.    80. 


1880. 

lOlOa.  ■awno  wtt^.  •«  ,  oandBita.    Allkon  {UaaddnaldL 
107<U.  Blaatrta  lampa.     IV  1'ii.v.   lie  Lad^rgBlM).     SI. 
19089.  Klaetno  ni*i«rB     Jjmiui.     Bil. 
18578.  KUtotrlc  r»Dk  drtUa.     SVarcy.     6d. 
12515.  DyBBiDOH^ioDtTic  vaohlBaa.     PfeUan,    8d< 
mt5i  Mla«ro-Bioti»n.     AadorwK  ud  OintlaHaaa.     Bd. 
13841.  TalapBwUa.  *e..  appBraeaaL    WhikM.    U. 
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NOTES. 

Telephonloa, — As  an  ilhiHtnition  of  the  progresa  of  the 
tetfli»honi;  in  America  it  may  lio  cited  that  the  cxchaiiK«  oi 
Miiineapulii  ba«  now  1,700  subacriburs  on  its  Hat  in  that 
town. 

Silver  Medal. — Messrt.  Vxvit  and  Soiih,  of  Derby, 
huve  Uioti  awarded  n  silver  medal  for  tloir  "Outdoor" 
rofloctor  electric  light  lUtitigs  al  ihc  Birmiiit^haiii  Elcctriciil 
Exhibition, 

Moroooo. — The  Saltan  of  Morocco  hoa  giTeii  his  pni- 
misaion  (or  the  landing  of  a  telegraphic  caltle,  about  which 
difficulty  bad  arieeii,  and  haa  grantod  a  building  for  itse  aa 
the  tolegiuph  station. 

NottiJigluun.  —At  a  special  meeting  of  the  NottJn^'ham 
Town  Council  held  on  Monday,  it  was  decided  that  aiipli- 
cution  aboiild  be  made  on  belialf  of  the  Town  Council  for  a 
pfrtvisional  order  for  supplying  electricity. 

Soototy  of  Arta — The  opening  addreas  of  the  I30th 

ion  of  the  Society  of  Ast»  will  be  giren  by  the  Dulco 

Ahemorn,  C.R,  chairman  of  the  council,  together  with 

the  pr«eentation  of  priz-eo,  on  We^loesday,  Noveinbei'  '20,  at 

p.in. 

nch  ToleKTB-phs- — The  French  I'ostmaster-Oeneral 
ing  that  thu  French  tulcgmpha  arc  slower  in  npeetl 
than  those  of  EngLtnd  and  Germany,  h&»  commiseioned  M. 
Fribourg  io  study  the  modifications  which  might  be  made 
in  the  present  system. 

CUlMlt. — A  central  oloctric  lighting  Htubion  has  jiul  beeii 
e«t«bli3hed  at  Ghent  by  the  HociiUs  Anonyme  Beige.  The 
system  employed  is  the  direct  current  with  aocumulatoi's, 
the  Tudor  baltetieA  being  used.  Th«  dyiiAioos  are  also  on 
tho  Tudor  system,  working  at  160  voIt«. 

O.  S,  A.  Addrofts.— The  presidential  Address  to  the 
City  Guilds  Old  ^iimieiits  Association  will  be  delivered  by 
W.  K  Sumpner,  D.Sc.,  H|>on  "Some  Pcculinritica  of 
Alternate  Currcntu,"  at  the  Central  Iriatitution,  Exhibition- 
road,  on  'l\ie8<Iay,  November  19,  at  8  p.m. 

Madrid  Tramways. — A  company  has  been  formed, 
with  Kng!ti>h  capital,  to  constnict  a  tram  line  in  Madrid 
for  which  oEoctricity  will  he  used  as  motive  jiowor.  Tho 
direct  conductor  aystom  will  bo  used  probably,  with  overhead 
wires  in  the  ontakirts  and  conduits  in  the  central  part  ol 
the  city. 

Windsor. — The  first  annual  meeting  of  the  Berkshire 
County  Council  was  hold  Ust  weuk  at  tt«oding.  A  letter 
from  tho  Wintlsor  and  Eton  Electric  Light  Company,  asking 
the  consent  of  the  Council,  aa  the  lucul  authority,  Ui  an 
application  to  the  Bo;ird  of  Trade  for  :i  provisioniil  order, 
was  referred  to  the  flenciiil  Purposes  Coramittoo. 

Donblo  Shaping  Machine.  —An  improvement  iu  the 
manufacture  of  shaping  machines  for  ungineer^'  ahop.i  has 
been  intxmhiced  by  tlie  Britannia  Company,  of  Colchester, 
and  consists  of  an  airaiigement  of  t;ibles  apid  gearing  by 
which  two  faces,  vertical  and  horiitoutAl,  can  be  worked  at 
the  aamo  time,  and  so  save  time  and  laiwur  in  manufacture. 

Provisional  Ordera.~tii  view  of  Lho  oasuinf;  session 
of  rarli;tiucnt,  tho  lk>ard  of  Tragic  has,  it  is  «tfkted,  already 
received  over  300  a|>p]iQitionK  for  provisional  orders  for 
the  electric  lighting  of  various  t^wns  in  Groat  Britain,  the 
whole  of  which,  if  grantod,  will  rcxpiire  the  siiiiction  of 
Fariiament  next  seeslon  bcforo  they  can  become  operative. 


Leeds.~The  Town  Counoil  has  received  from  the  York- 
shire House' to.House  Electricity  Coni[Mi.uy,  Mev^wra.  liatimer 
Clark,  Muirhend,  and  Com|>any,  Limited,  and  the  Eloctrio 
Conrtruotion  and  Main^ance  Company,  Limited,  notice  of 
intention  to  apply  for  powers  to  come  into  Ijiede.  The 
Parliamentajy  Committee  have  tho  matter  placed  in  their 
hands. 

Tempered  Copper. — The  process  of  tempering  copper, 
which  has  been  one  of  the  lost  art«,  haa,  it  is  stated,  been 
rediscovered  accidentally,  and  tests  show  the  moat  remark- 
able stronpith  and  wearing  qualities  of  copper  thus  treated. 
An  establishment  in  Pennsylvania  is  maunfactHrirg  the 
tempered  copper,  and  it  is  said  to  be  especially  valuable  for 
the  bearings  and  commutators  of  dynamo  machines. 

Bermondaey. — Upon  the  recommendation  of  the 
General  Purposes  Committ«o.  the  \'«9try,  at  their  last 
mooting,  resolved  to  concur  with  the  Veatr>'  of  St.  Martin's- 
in-the-Fields,  approving  of  the  objections  urged  by  the 
Faddington  and  Oholsea  Vestries  aj(iun.<)t  the  London 
County  Council  having  absolute  power  over  the  laying  of 
electric  mains  in  streets  under  the  control  of  the  local 
authoi-itioH. 

'Wimbledon.  -At  the  Uist  meeting  ol  the  Local  Board, 
a  letter  wa.i  read  frum  the  Electric  Lighting  Constntctioii 
and  Maintenance  Comi>any  auking  what  tho  Board  proponed 
to  do  in  rcferunoe  to  the  comjiany's  apjilication  to  supply 
Wimbledon  with  electricity.  The  chairman  said  that,  as 
the  Board  themeelvos  proposed  to  carry  oiit  an  installntion, 
it  followed  tbatthoy  miistopposo  the  company's  application, 
and  the  clerk  was  instnict«d  to  reply  to  that  effect. 

Levenshnlme. — At  the  monthly  meutJng  of  lho 
I.^>vGii^buIni<;  Local  Board,  on  Monday,  it  was  reported 
that  at  a  special  meeting  of  the  Itoard,  held  on  the  3lsb 
(October,  it  wan  reaolrod  that  tho  Board  consent  to  tho 
application  of  tbe  Manchestei'  Houso-tA-House  Klectrioity 
Company  to  the  Bourd  of  Trade  for  a  iirovisionul  order,  to 
be  confirmed  by  Parliament,  authorising  the  supply  t»f 
electricity  by  tho  comiKuiy  within  the  area  of  the  Local 
Board. 

Boomemoath.— Consent  baa  1>eoD  accorded  by  the 
Bournoiuoutb  authorities  to  the  apjilication  of  the  Anglo- 
American  Bnish  Electric  Corporation  and  tho  Soutli  of 
England  llouse-to  House  Electric  Supi>ly  Company  on  ap- 
proved coadilione,  one  of  the  conditions  being  that  no 
wires  shall  bo  carried  abovo  ground  without  special  sanc- 
tion in  each  case.  The  conunittea  exprossod  their  opinion 
that  it  was  undesirable  to  grant  exclusive  power  to  one 
com|iai>y. 

Tramway  Tenders.— The  dirootors  of  tiio  Plymouth 
Tramway  CJompany  arc  ready  to  receive  proiioaals  for 
traction  by  electricity  or  otherwise  upon  the  new  Htio 
which  they  nro  about  to  lay  down,  with  evtimates  for  tho 
completion  and  eiiuipment  of  tho  line.  Applications  should 
be  made  before  the  5th  of  l>oc.,  by  letter  only  in  llrst 
place,  to  tho  Secretary,  Plymouth  Tramway  Company,  caro 
of  Messrs.  \S'alter  Webb  and  Co.,  38,  Queon  Victoria- 
street,  London,  RC. 

Door  Alarm. — A  novel  vloctrical  door  alarm  is  de- 
scnited  and  illiiatraled  in  tho  ScifnliHc  -Itnerimn  for  Nov.  2, 
Uie  invention  of  Mr.  Daniel  Stroe[i«r,  of  Norristown,  Penn- 
sylvania. It  is  designed  to  ring  an  alarm  when  tho  door 
knob  is  turned  from  the  outride  only  ;  when  tho  door  is 
opened  from  the  inside  no  contact  is  mwlo.    The  lock  is  as 
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luiual,  but  the  two  knoba  work  independently,  aatl  tli« 
outer  knob  tunu  a  switch  which  Dunkcs  contftct  through  a 
lattery  to  an  oJoctric  bell. 

K«igh]ey.— It  hiia  beou  decided  to  ttpply  to  tho  Bmcd 
of  Tnidfl  for  a  provisional  order  authorising  tho  Corpora- 
tion to  Mipply  oltictricity  within  tho  boroii(;h;  but  it  is 
explained  that  this  is  only  a  measure  of  precaution  aj^ainst 
uutiiidc  comiiame.1,  and  wiis  not  to  bo  regarded  as  cltbur 
fonimittiiiji  the  Corporation  to  any  imm*(li*t«  undertaking, 
nor  aa  prcvontini;  the  introdu(rtion  of  a  public  convenience. 
The  leading  systems  of  e1e<tric  hghting  now  on  trial  in  this 
country  will  bo  carefully  watched. 

Weloher  Acoamnlator. — The  new  form  of  accumu- 
lator devised  by  I  Icrr  Welcher,  of  Berlin,  about  which 
considerabk'  cxcitoncnt  waa  excited  in  Berlin  some  little 
time  ago,  baa  >>een  exhibited  in  that  city.  The  accumulator 
appears  to  consist  of  several  oella  of  a  cylindrical  form  one 
inxidu  tho  other,  forming  a  combination  of  primary  ami 
ftecoiiiiary  tells.  The  primary  cells  re(|uire  charging  every 
800  lamp  houi'Q  and  the  combination  is  supposed  to  give 
i{reat  advantages  in  ttendincM  and  constancy. 

Ar«  Llghtlnff  At  Cholmsford, — A  trial  was  fpvon 
ta«l  week  of  the  ai*  Inrop*  for  the  public  lighting  of 
Chelmsford  by  Mesani.  Crompton  and  Co.  A  ChelmsfonI 
)iaper,  which  notices  the  trial,  saya  that  the  system  promises 
tu  be  a  great  success,  but  yet  ta  nut  ((uitc  sure  wbothor  il 
would  not  have  boon  belter  to  have  had  the  whole  town 
ligbtetl  with  the  small  incandescent  lamps.  There  could 
have  been  a  great  many  of  them,  and  nil  the  pnssagca  and 
angles  could  have  been  lighted  in  a  way  that  cannot  be 
done  witb  a  amall  number  of  arc  lampe. 

Elaotrio  Itlght  for  Chin*.— A  group  of  Chineae 
finuncicrs  in  the  Chinese  qiurler  of  San  Francisco,  recog- 
nising tho  acope  which  oxiats  for  the  extensive  introduc- 
tion of  electric  lighting  into  the  Celeatial  Empire,  have 
formed,  it  is  8tite<l,  a  syndicate  with  a  capital  of  a  million 
or  BO  abei'liug  for  thla  purpose.  The  (Chinese  Government 
have  been  approachi^l  with  the  view  of  obtaining  impor- 
tant conceasions,  and  in  tho  meantime  a  specimen  inital- 
lation  has  boon  fitted  up  in  Chinatown  to  convert  the 
Celeatiala  to  the  meriU  of  the  new  illuminant. 

Companies  and  Corporations, — A  new  point  has 
been  raised  with  reference  to  tho  municipal  control  of  elec- 
tric lighting,  aa  whether  the  corporations  who  undertake 
the  supply  and  so  disinherit  u  local  com{)any  alroudy  formed 
and  allowed  to  proceed  for  aomo  time,  .should  not  reimburse 
the  ahareholdars  for  their  initial  expenditure.  Iha  fviancUU 
NfK's  thinks  that  if  the  conaont  of  &  local  authority  to  the 
introduction  of  electricity  within  its  area  is  to  be  indispeu- 
aable,  it  would  be  juet  and  reasonable  that  the  company 
which  is  first  in  tho  liold  should  be  repaid  tho  outlay  which 
stirred  the  local  ruieiv  into  activity  for  the  public  good. 

Northfleet. — At  tho  Northfloot  Local  Board  on  Tuoe- 
day  the  questiou  of  electric  lighting  was  considered,  ilr. 
Tolhiu^t  thought  thoy  ought  not  to  put  anything  in  iho 
way  of  electric  lighting  compatiiea.  Mr.  Cruard  aaid 
Oraveacnd  bad  just  given  comsecit  to  three  companica 
who  wore  about  to  apply  for  provisional  orders.  The 
Chairman  did  not  think  they  should  follow  Gravesend. 
Mr.  Tolhurst  mid  thoy  did  not  want  to  follow  Gravoaend, 
but  neither  did  they  want  to  be  behind  Oravesend.  Mr. 
Toph&m  complained  that  the  Electric  Tramway  Coni{}anj 
hud  injured  tho  roada.  It  wu  decided  to  rosciod  a  rceolu- 
liun  against  allowing  electric  lighting  companies  at  North- 
fleet . 


CondoitB  In  Berlin.— A  now  method  of  arranging  tbe 
leads  in  a  difttrihuttnj;  conduit,  says  a  correejMndorit  of 
hidnstries,  is  being  adopted  in  Berlin.  The  loaids  oonaiat  of 
coppci'  rod*  whicb  are  placed  aide  by  side  in  a  oonduiL 
Iron  croas-pieces  are  arranged  at  certain  distancee  apart  in 
the  trouffh,  and  they  are  covered  with  porcelain  insulators 
for  the  purposes  of  insulation.  Deep  notches  ara  made  in 
the  [lorceUin  insulators  to  receive  the  copper  leads,  which 
are  formed  with  tninas-erse  square  recosiee  to  fit  into  the 
iiotchca  in  the  inaulators.  The  Icada  arc  faatened  down  by 
dips.  This  system  is  being  adopted  in  connection  with 
extensive  central  station  in  Berlin. 

Catalogue. — We  have  received  from  Messrs.  Jobn 
Davis  and  8on,  of  Derby,  copies  of  two  catalogues,  A  and 
R  Owing  to  business  extensions  this  firm  has  fourtd  it 
neeesaary  to  extend  their  worka,  and  divide  them  into  two 
aeciioiiK,  Section  A  comprising  mining,  snirveying,  instm- 
ments,  and  miners'  safety  lamjis  ;  and  8ectioii  B  electric 
lighting  plant,  signal^  and  fittinga.  Tho  two  catalogues 
aciU  describe  tho  manufacture  in  those  two  departments,  and 
are  fully  illustrated.  A  special  feature  ia  made  of  protecting 
fittings  fur  mJnea  and  outdoor  work  of  all  description,  of 
whicb  the  lirm  furnishes  a  number  of  desigine.  Theao 
cataloguea  can  be  obtaine<l  at  tho  firm's  works  at  Derby,  or 
at  their  London  oflicca,  118,  Nowgate-stroat. 

Interviewing.  — Mr.  Preece,  according  to  an  interviewer, 
has  bean  interviowod  with  rofcrence  to  the  serious  accident 
alleged  to  have  occurrjd  in  New  York  owing  to  the  breaking 
of  an  overhead  lighting  wire.  Mr.  Preeoe  says  that  the 
details  imrratoil  in  the  telegram  ore  simply  impoeuble, 
because  anyone  with  any  elementary  knowledge  of  elec- 
tricity knowi  that  wirca  have  no  jiowcr  to  throw  men  off 
to  a  distance,  as  alleged.  Lord  Crawford,  chairuun  of  the 
Electric  Supply  Cor[»rfttion,  baa  also  been  interviewed. 
He  confirms  Mr.  Preece,  and  jxitnts  out  that,  the  broken 
wire  being  on  the  ground,  the  etectridty  dischai^ged  would 
go  to  earth  and  return  to  tho  dynamo.  Both  gentl 
utterly  disbelieve,  and  rightly  so,  the  sensational 
menta. 


Touia 

1 


Barnet. — At  a  recent  moeting  of  the  Baniet  Local 
Boaid,  it  was  mentioned  that  the  new  Heisler  muchinery 
had  arrived.  A  Mr.  Oakloy,  of  Salisbury-road,  Bamet,  ha« 
been  visiting  Taunton  and  appears  to  have  been  graaUy 
stnick  with  the  arc  ligbu  in  that  town,  and  wrote  to  advias 
the  Board  to  go  and  sec  the  light  there.  He  aaid  the  syBteia 
WM  arc  lighting,  and  tho  strecUi  were  literally  aa  light  as 
day;  there  was  no  comparison  whatever  between  thoae  lamps 
and  tho  lamps  in  uMat  Barnet.  Mr.  Parsloe,  amidst  laagb- 
t«r,  suggested  irhat  Mr.  James,  who  has  been  so  bitter 
against  the  electric  light  at  Barnet,  should  be  appuiatcd  a 
deputation  to  visit  Taunton  at  bis  own  expense  and  report 
to  the  Boaitl.  The  atibjcct  vhia  then  allowed  to  drop. 
The  new  Heisler  plant,  which  has  been  sent  from  America, 
is  of  250  light  capucity,  consisting  of  dynamo  and  reguIatcN' 
as  shown  at  the  Paris  Exhibition. 

Bdinbnrgh  Eleotrtoal  ExMbltion.— A  deputattoo, 

conRJaung  of  Sir  Ot-orgc  Cbubb,  and  Mcssrt.  A.  R.  Bennett, 
Faithfull,  Begg,  and  Extun,  with  Prof.  Bearo,  waited  on  tho 
council  of  the  Institution  of  Electrical  Etigineors  on  tho  -Ith 
inat.  for  tho  puqiose  of  inviting  the  Institution  to  bold  a 
special  mi^eting  in  Kdinburgb  next  year,  during  the  run  of 
the  exhibition,  and  to  ask  advice  on  the  subject  of  awanla 
and  general  matters  connected  with  the  undertaking.  On 
the  deputation  retiring,  the  council  considered  the  ijues- 
tions  raised,  and  resolved  that  a  meeting  of  the  lustitution 


he  held  in  Edinburgh  noxt  jroor,  cither  ahoitty  iMiforo  or 
uftei'  that  of  the  British  Associ&tion.  The  project  of  a 
congrcM,  which  had  also  been  3UggeBtei3,(li(l  not  maet  with 
tho  coimcil's  upproral.  On  iho  qucatioii  of  iiwan]:^  the 
council  recommended  the  exhibition  authoritioa  t"*  properly 
loKt  ftnd  certify  the  meriU  of  «xhibitflt  but  not  to  avrAr<L 
medAlit. 

York. — Nfesani.  .Tames  and  Emmot  ha.ve  appeared  before 
tho  Vork  Streets  and  Buildings  Committoo  with  reference 
to  the  afiplicatiou  of  the  Electric  Supply  CoQipa.ny  for  the 
consent  of  the  Corporation  to  iboir  application  for  a  pro- 
vinional  order  for  the  supply  of  electric  lighting  in  the 
city  of  York.  They  stated  that  they  would  not  apply  for  an 
order  in  caw  the  Corporation  themselves  applied  for  powers. 
They  4Wtimat«d  the  cost  of  lighting  fordomestic  pur])oao8  as 
equiTaleot  to  a  chiirge  of  3k.  to  4s.  i>er  1 ,000ft.  of  gai,  while 
they  would  be  able  to  undertake  street  lighting  at  a  coat 
e'luivalout  to  t]».  Gd.  per  l.OOOft.  of  gas.  f^irther,  that  tboy 
would  be  able  to  supply  the  light  within  four  or  tiv«  months 
after  teing  enabled  to  proceed.  The  committee  promised  to 
give  the  application  their  considemtion,  and  subsequently 
iottructod  the  Cowii  clerk  to  report  to  them  upon  the  prac- 
ticability of  the  Corporation  themselvea  obtaining  a  provi- 
liODftl  order  diu-ing  tho  next  session  of  PArliamant, 

Cardew  V«ltmeterB.~Tbe  importance  of  a  thoroughly 
truatwortby  electric  presBuie  guugo  for  tho  ongiue- rooms 
ofelectric  light  iristallRltonsisalwaysbeiforethemindH  of  elec- 
trical engineers,  when  they  remember  that  tboy  most  place 
thoso  installations  in  the  hands  of  onginemon  and  attond- 
ant«,  who  have  to  take  the  reaponsibility  of  ita  working. 
The  Edison  und  Swan  Company,  in  omteavouring  to  place 
before  the  market  instrumontx  of  accuracy  and  good  con- 
Btructi(Hi,  have  adopted  tho  Cardew  voltmeter  to  recom- 
mend to  their  cuBtomers,  and  arrangemonta  for  tt«  manu- 
facture have  been  made  undor  lieonse  with  the  patentees. 
They  now  issue  a  price  sheet  of  these  well-known  instni- 
meuls  of  "  Ediswaa  mnnufacturo,"  and  the  facilities  the 
company  posaeos  for  careful  nuinufacttire,  added  to  the 
delicacy  of  this  form  of  voltmeter,  and  the  fact  that  it  is 
ci^ually  useful  for  direct  or  alternating  curreut  systems, 
should  lead  to  considerable  increase  to  iU  use  in  new 
installations. 

Taebntos  ftod  LatiKnages.— Sir  John  Coode  in  his 
oddresa  to  the  atudenta  at  the  opening  of  the  Walker 
engineering  laboratories,  gave  Bome^  excellent  advice 
to  embryo  onginoors  with  regard  both  to  technical  and  to 
physical  development  Haempbasisud  the  immense  advan- 
tages which  present  day  siudent*  powan  over  thone  who, 
like  himself^  wore  in  tniining  fifty  years  ago,  and  urged 
them  to  avail  thcmeolvee  of  the  advantages,  lie  also  dwelt 
on  another  and  very  important  point  in  concluding,  when 
he  aaid  :  "  I  have  dwult  mainly  upon  the  technical  aspects 
of  ongitieering  work ;  but  remember  that  for  the  highest 
UM$»  aomething  more  than  a  knowledge  of  technicalities 
'TilAiiiiirtiiil.  Ilml  tho  enginvor's vacation  brings  biminto  con- 
tact with  mon  and  minds  of  other  nationalities  and  other 
Uiiguagos,  that  a  knowledge  of  French  and  Qerman  will 
ojien  to  him  invaluable  sources  of  information,  which  must 
othocwtse  reninin  a  closed  book,  and,  not  seldom,  acquiun- 
taoc«  witb  foreign  tongues  prove*  tbe  '  0[>en  sesame  '  to 
an  honourable  career;  thitt  in  our  profession,  as  in  others, 
tho  highest  distinctions  are  reserved  for  the  engineer  who 
ia  likewise  a  gentleman  ;  and  that  one  sure  mark  of  tbe 
(^Ueman  liea  in  the  posscwion  of  a,  wide  atid  liboral 
Mlture." 


stoke,— At  a  special  meeting  of  tho  Stoke  Town  Council 
for  tho  purpose  of  considering  the  electric  lighting  question, 
tbe  towu  clerk  explained  that  notices  had  been  received 
from  two  electric  lighting  companies  of  their  intention  to 
apply  to  the  Board  of  Tntde  for  authority  to  supply  elec- 
tricity for  lighting  purposes  within  the  borough  of 
Stoko.  Ho  also  mado  a  statement  resjwcling  tho  action 
taken  by  the  Stafford  Town  Council  under  similar 
circumstances.  It  was  said  tho  tnwn  possessed  gas 
works,  for  which  tho  rates  wore  liable  to  tho  cxt«nt  of 
X67,000,  and  it  therefore  behoved  tho  Council  to  rwist  the 
efforts  of  outsiders  to  come  into  the  tiomugh  for  the  pur- 
{>ose  of  depreciating  that  valuable  property.  The  time  was 
not  far  distjint  wh'Sn  the  Council  would  have  to  inveski 
further  capital,  either  in  extending  their  gas  undertaking 
or  providing  tho  miuins  of  supplying  tho  oloctric  tight.  It 
would,  therefore,  bo  advisable  for  the  Corporation  to  with- 
hold their  consent  to  the  powers  aakod  for  being  >{rant«d 
to  the  two  componioH  who  bad  given  notice  of  their  inten' 
tion  to  apply  for  a  provisional  order  empowering  them  to 
supply  electricity  in  the  Ixjrough.  Subsetjuently  a 
resolution  was  cairiod  to  apply  (or  a  provLaional  order 
themselve*. 

navn«tIo  Zieakuse. — The  magnetic  leakage  of  certain 
forms  of  field  magnets  has  been  recently  examined  by  Prof. 
H.  S.  Carhart,  of  Ann  Arbour  University.  Mich.  Two 
machines  were  examined,  one  of  the  Mather  type  of  1^(H) 
wnttx  ca|mcity,  constniotod  by  one  of  the  students,  and 
tho  other  a  No.  2  Edison,  capable  of  generating  -"V.OyO 
wattfi,  and  the  results  me  given  in  the  following  note  in 
Klrciricai  H^orUi.  Tbe  leakage  of  tho  first  machine  was 
duo  to  four  steel  ttudii,  supporting  brass  yokes  forming  tho 
jnurnals,  and  four  iron  bolts  attaching  the  magnet  to  tho 
wood  base.  The  rcindt  of  rectifying  these  errors  was  an 
apparent  gain  of  DSG  jier  cent.iihown  by  calculating  the  lines 
through  tho  ormaturo  in  the  twocsfies,  though  the  re^l  gain 
is  not,  of  cnurse,  so  great  on  account  of  the  cumulative 
elTect  of  increase  of  lines  increasing  the  KM.F.,  which  in 
turn  increases  the  ampere-tiuns.  The  leakage  in  the 
Edisou  machine  was  between  tho  jiolus  and  bedplate, 
which  is  filled  in  with  rino.  Removing  tho  cause  by  sub- 
stituting a  wooden  base  gave  an  increase  of  6*25  per  cent. 
This  is,  of  course,  a  capacity  incroaeo,  not  an  etHeiancy  one, 
and  shows  that  a  saving  can  be  made  in  the  material  used 
in  building,  and  that  the  requisite  Hold  can  bo  obtained 
with  a  smaller  oicpenditure  of  electrical  cnergj-. 

Walker  EaerineerlBg  Latwratory. — Tbe  \S'a1ker 
engineering  laboratories,  erected  and  fitted  with  money 
piesctitod  for  the  pur^toeo  by  Sir  Andrew  Barclay,  in  con- 
nection with  the  University  College,  Liverpool,  was  opened 
on  Saturday,  November  2nd,  with  considerable  ceremony. 
The  Laboratory  consists  of  a  handsome  building  designed 
by  Mr.  Waterfaouse,  suitably  arntnged  for  the  purpose  with 
a  fine  assortment  of  testing  machines,  drilling  sitd  planinff 
machinoo,  Utbea,  engines,  and  dynamos.  The  woodworking 
department  contains  ton  Isthos  driven  by  a  12  h.p.  gas- 
engino,  which  also  drivos  a  dynamo  for  electric  lighting. 
The  striking  gear  employed  bore  throughout  consist  of  tho 
ingenious  friction  ciutclies  of  Mr.  Edw.-ird  8haw,  Uri^tot. 
Tho  forty  drawing-tables  are  each  lighted  with  an  electric 
lamp.  The  experimental  engine,  by  Forrcstor  and  Co., 
Liverpool,  can  be  worked  in  various  ways— with  separate 
OT  combined  cylinders,  with  steam-jackets  or  without,  and 
at  various  prossurcs  of  steam.  It  is  also  fitted  with  tbroo 
difl'erent  ^'alve  goars,  tho  Stephenson,  the  Joy,  and  the 
Hackwortb.    An  oxpurimvnUil  dynamo  can  bo  driven  by 
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this  engine.  The  Ubontoiy  will  be  utidev  the  direction  of 
Profcnor  Hele  Shaw,  nt-ho  has  a?  hia  naaieUnt  Mr.  Miller, 
ati«l  may  be  da[>end«)  upon  to  ilo  ver^'  good  work  in  the 
trntning  of  engineering  pupils  in  Livcr|>ool. 

Electrlo  Ligbt  In  Rome. — A  contract  bus  )>uon  signed, 
Hays  the  Itnme  eorrcsiiondcnt  ot  the  Slantl/viJ;  bebwuori  the 
Commutiu  of  Itvmo  mid  the  Anglo  Ilomao  Gas  Society  for 
the  illumination  of  Itome  Knd  the  auhurba  by  electric  light. 
One  biuidriMl  »nd  sixty-KOven  electric  lights  will  take  the 
[HMce  o{  706  glut  lighu,  at  .111  iiici'oiwed  ux|>c)U8o  of  nearly 
26,000  fmiios  annually.  The  motive  power  will  he  derived 
from  the  wat«j-f«Ua  at  Tiroli,  and  tlie  station  for  tbo  dis- 
tribution of  the  poin>r  wfll  be  noiir  I'orbi  Vu.  llie  ooiitrsct 
providex  that  the  whole  of  the  work*  for  the  complet* 
illumiaatioti  of  the  city  and  3iiburl>fi  Khali  be  in  working 
oitlor  in  one  yuir  utid  eleven  motitba  from  thits  dato. 
Rome  does  nut,  in  this  cuito  at  luust,  lusa  in  pictiii'fis<|ueitcs8 
what  it  gains  in  modoriiitiation,  as  the  lovci's  ot  the  gootl  old 
timcM  of  ilirt  and  d;irknei»  woiiKl  luve  us  believe  is  always 
the  c»se.  Thu  lew  eluctric  lighta  ibiready  eslublixbed— u«, 
for  instance,  on  the  Quiiinid  Hill  uml  in  ihe  Piuzxa  Colontia 
— lend  a  singuUirly  new  and  beautiful  aapoct  to  the  Eternal 
City  as  seen  in  Uic  evening  from  l^o  neigfabuuring  hills  of 
Frajscati  and  the  othei- "Caslelli."  A  few  years  boncti 
IMtrtieii  may  bo  mode  up  to  go  to  theno  jiliicen,  not  in  the 
day  time,  but  by  twilight  to  Be»  Itome,  with  ita  mighty 
overhanging  Cti]iol4t,  steal  out  iutou  strange  silvery  iwliiinco, 
tvhicb  auiuBs  the  wide  Campagnu  is  softened  into  Bomothing 
ilrcamlike  al  the  touch  of  the  electric  lauipligbl«r. 

TbomsoD-HooBton  Electric  R&Uways.— Ari':inge- 
monts  have  now  Wen  nude,  we  aiu  intormud,  by  Mcasi-a. 
Ijaing,  WhHi-ton,  and  Down  for  tho  euvrgetJc  intioduction 
of  the  Tbomson-IIouaton  system  vl  electric  tracLjun  inUi 
Oreat  BrlUdii,  and  Mr.  Giafif  Baker,  who  is  well  known 
in  tnimway  cireleit,  Inui  itiidcrtakeii  the  pci«oiial  manavu- 
mcnt  of  this  dciurlniont  They  .tend  its  ut  thu  same 
time  an  admirably  gnt  up  little  book,  explanatory  and 
illuatriitive  of  the  system,  which  can  hardly  fail  to  bring 
convidJoo  to  the  minds  of  dirootors  and  munteipH) 
autboritiea.  Ulustrations  of  xyatenu  already  Konie  years 
oxisteiit  »ve  gireu,  of  ttackH  in  cities  and  of  subiirbe,  over 
bridgee  and  along  lakes,  up  ateop  gnidiotit«,  and  in  snnw- 
etonus.  One  manager  mentions  that  during  a  sevoro  snow- 
atonn,  when  other  boree  cars  could  be  run  with  difficnity 
and  fliowly,  they  were  able  to  maintain  regular  ti-ij*  aiid 
a|N>oda  ;  and  another  (Des  Moines),  euloKisitt);  the  tinatKijI 
view  of  tho  advantugcc,  statm  that  tho  company's  ivceipta 
with  four  oloctric  cars  uie  "four  timob  more  than 
fivt)  can  with  hornet,"  a  result  sulRcientty  remarkable. 
In  the  United  Stalett  tb«i«  are  now  over  &.t  madH  ruiutiiig 
319  cari  on  &i't  ntilea  of  permsnent  way*  all  liu«d  willi  the 
ThomBOn-Houeton  ajipanituit,  aud  in  addition  over  2b  ouni- 
pinics  with  'Sm  am  and  't-ll  miles  of  track  are  niiiler 
contract  to  be  HO  e(|uip|ied,  and  in  every  case  tbo  ro{furL8 
from  cuatomerH  and  owners  of  the  lines  are  Hatteriug  and 
uuthueiafitic.  We  may  itorhajta  bear  of  similar  undertakings 
bafon  long  ncai-cr  homo. 

Oravoaend.  -At  a  meuling  of  the  Omveaend  Town 
Council  on  Tueeday,  adisctimiun  1.00k  place  with  i-oxpectto 
lighting  the  borough  with  electricity.  The  committt-e 
recommended  tkit  no  vonaenl  ohould  he  given  to  any 
of  tho  Rom|ianics  who  hitd  Mrvcd  notice*  of  intondud 
apjilication  lor  provisional  ordcm  Councillor  Butchanl 
oaid  the  cummitUo  dkl  not  wisb  by  any  meati-s 
to    exchido    electric     lighting     fnnn    tho    borough.     As  I 


a  matter  of  fact,  they  were  very  anxioua  to  get  tt, 
but  at  the  same  time  they  wiHhed  to  have  the  power 
to  make  terms  with  a  selected  company  for  obbiining  an 
efTeciive  light  at  a  reasonable  rate.  The  committee  tlioiight 
by  withholding  i-nnsont  they  would  further  thai  objeet, 
and  when  the  comp;i»ic»  applied  for  |»owor»  they  would  be 
able  to  judge  of  their  rea[ioctive  merita.  Tbat  was  tfae 
businesg  way  of  doing  the  thing,  and  no  one  in  bis  private 
capacity  would  give  hi»  consent  to  either  of  tbeae  oom- 
jMiiios  until  he  knew  their  rc«|>oclive  capabilities  and  what 
their  intentions  were.  There  was  no  legal  necessity 
for  coiiHonl  to  be  given  before  application  for  a  provisiomU 
oi'der.  Connciltor  Laboorn  moved  that  content  be  given 
to  the  Muiiici[)at  Electric  Power  and  Lighting  Corporation, 
Limited,  thu  South  of  England  Houao-Lo- House  Klectiieitj 
Comjwny,  and  the  Electric  Construction  and  Maintenance 
Comiinny,  Limited,  lie  said  the  Ikmitl  of  'lYatto  would  see 
that  the  interests  nf  the  town  weiv  giiimlol  Itefore  tbey 
would  grant  a  provisional  ordei',  and  it  was  important 
that  thera  should  be  no  delay.  Margate  had  given  it* 
a«8eiit  to  the  ElecU-ic  Power  Coni]iiiny,  and  Graveewid  _ 
might  safely  follow  suit.  Councillor  Cooper  did  not  b^^^| 
in  giving  permission  to  every  comi>aiiy  thai  liketl  tii  %^fl^ 
and  )^d  it  was  no  good  for  gentlemen  Lo  attend  oommittecs 
if  tim  recommendations  were  not  adopted.  After  some 
finlher  diAcuR^ion, Councillor  Lahoum's  motion  was  carried. 

Blrmlnghnm. — Thu  fuUuwing  letter  to  tho  Hiriaia^itui 
JhiUy  i'o/i  shows  what  electrical  pionvvi-s  liavo  to  cuntond 
against.     The  writer  of  this  Iott«ir  is  alksolntely  ij^norant  of 
the    subject    he  treats      In    America    cicctj-jcity- worked 
tramlines  are  going  ahe^id    with  leaps  and  boun<U.  iind 
pu&hing  over  boUi  hoiite  and  wiru-roiw  tiiictioii.     Here  is 
the  letter:    "Sir,— As  a  tramway    shareholder  will  you 
kindly  permit  mc,  tlu-ough  the  medium  of  your  widely- 
circulated  colunine,  lo  dii'ect  ibe  alLention  of  otbora  so  inlc 
rcstcl  to  a.  change  of  system  that  is  pro|>osed  in  proffelliug 
tnimciir^  through  our  city  1    Although  only  one  com|KUiy 
out  of  three  ro  engaged    projiose  to  make  a  change,  no 
doubt    Uie    other    comjunies    will    have    to   folloM-    with 
nome  kind  of  motor  iu  order  to  remove  the  dangerous 
luid     intolerable   iiuiaance  of    locomotives  iraveraiig  the 
stioets  of  the  city.     It  is  piogioseil  to  resui-t  to  electricity 
by  conveying  that  [lowcr  to  vehicles  by  secondary  batteriea 
loaded   with   cluctricity,  which   when  no  chargeil  are  to  be 
placed  beneath  tbo  seata  occupied  by  the  paasongers  it)  the 
tramcnrs.     It  need  hardlv  be  sutoti  thiit  the  oloetrieity  in 
tho  lirat  \iV.u:a  is  [n'orlticod  by  me.uis  of  jMiwerfiil  steam- 
engines  and  plant  of  vuetly  character,  tho  cost  of  which  will 
devolve  upon  the  shaivhotdura  directly  or  iiidirccUy.   Now, 
l>cforQ  any  further  capital  is  ex|)tindcd,  1  think   the  sbaru- 
huldenf  are  justified  in  asking  for  some  stjitintics  or  data 
of    reliable    and    undoubted    ch»ractor    that    will  show  a 
substantial   jmprovcinent    to  our  dividends  to  justify  tbo 
additional  ca|)ltal.    I  read  with  great  inteiiwt  tho  aecouia 
of  the  trial  tn|M  u  few  days  Rince  ;  but  it  must  lio  oluwrvwl 
that  the  e.T|ieriments  then   trieil    were  exactly  what  baa 
been  done  uvur  and  over  again  in  tho  L'nitixl  8taUM,  wheru 
thet«  are  uo  lack  of  electric  eKperle  and  plenty  of  oiitor- 
priKU,  hut  where  electricity  had   to  give   way  to   other 
systems  more  prolitabte  and  certain.     With  all  due  ivcpect 
to  our  tiuTiiway  dirL-ctors,  lot  us  huix  that  tho  electric 
mania  will  not  load  them  from  the  right  jmiJi.    Tbo  Public 
Works  Committee  consist  of  gentlemen  of  high  biuinot* 
cbaiuctoi,  and  when  unco  you  obtain  thoireonsent  to  any 
sysieni  yon  may  lay  before  Uiem  they  are  twt  likely  to 
o|ion  their  cai-s  to  any  sul»e(jueDt  gntmbliog." 
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Oriental  Telegraph  Cyphers. — It  may  havewciin-cd 
to  niauy  [iL-opl«  tli:tt  th'i'  I'hiiteae  wriLUiiilangiiu^o,  writh  its 
Tust  army  of  idcu^raphs,  would  be  muat  unsuitable  ior 
tclographic  pi)r)Kises,  y«t  this  is  [ar  from  being  the  tone. 
Almost  the  solitary  aiivantage  which  itoir  cumljroua 
Bystflni  miiy  lie  held  lo  ]io^c^  ih  thiit  the  true  mcuiiin^  of 
any  one  Bymltol  cnnnnt  |>os»ib]y  bo  confoiiiidcd  with  that 
of  any  othtit'  of  the  HO.OOO  words  which  are  to  he  fmiud  in 
a  Chinese  dictionury.  Kvory  chumilor  is  complete  in 
itself  and  forms  a  jierfect  word  pictiir*.  lii  their  tele- 
graphic fly6t«ui  they  bad  racourae  first  of  all  U> 
the  engraver,  who  jHovideil  box- wood  blocks  having 
on  one  face  the  wnrd-prcturo  in  relief,  and  on  the  opposite 
eidc  u  numbt-r  corresponding  to  that  in  tho  catalogue 
which  was  coiii|jilod  for  iho  purpose,  and  which  comprises 
all  the  symbulB  in  general  URe,  abont  10,000.  The  nnmbors 
run  from  0001  to  9,&99,  and  wlion  any  given  number  in 
eignullvd  in  the  tubgram,  ibo  brojiElating  clerk  st  tho 
telegraph  station  is  Able  to  pick  out  the  block  it-quirc*! 
from  hiK  typeease  and  stump  im  impresaion  of  it  upon  tho 
pa])er  which  ia  delivered  to  the  addroaiiee  of  the  tueaaage. 
Unle»8,  therefore,  the  number  be  wrongly  signalled,  (here 
is  no  possibility  of  the  sender'^  winhoH  being  miniinter- 
preted.  Tho  catalogues  are  purchasable  by  the  public,  and 
by  arranKoment  with  his  distant  coiTosjKindent  it  is  com- 
pfltent  for  a  merchant  to  compose  his  message  of  numhors, 
which  thall  bo  say,  lOor  100,  m  advance  of  those  really 
intended,  forming  a  |iractical  cypher,  which  can  only  bo 
underatood  by  the  initiutod.  Naturally,  such  u  cypher  ia 
exceudingly  valuable  when  telegraphing  to  places  beyond 
the  coniiniw  of  China— the  Cbinuse  legations  a.t  foreii^n 
Coarta,  for  oxarajrle,  are  readily  able  to  cori-eH|>ond  with 
Pekin  in  a  code  which  even  "barbarians"  cannot  com- 
prebend.  Tho  Jaiianeso  language  roquiren  49  combina- 
tiona  of  dots  nnil  dashes  to  tmnftlate  it  into  the  Morse 
code,  so  that  some  a<IditionB  to  the  original  alphabet 
were  nocossary,  but  now  thoy  arc  able  to  correspond  in 
their  own  tunguu  by  wire  with  the  utmuet  facility,  tho 
clerks  being  trained  to  signal  either  European  tolegrama  in 
the  26  letters  of  the  English  alphabet  ur  native  mcagagce 
ill  the  40  syllables  of  the  Japanese  language.  The  charges 
for  native  messages  ai'e  based  u]JOti  the  number  of  signals, 
and  a  message  vi  20  syllables,  independent  of  the 
address,  ia  sen  100  tnila^  for  about  2d.  of  oiir 
money.  Japan  iHtesossos  a  most  complete  network 
of  wires,  connecting  eveiy  town  and  Lirga  village  with 
the  capital.  They  extend  for  something  like  3,000 
miles  in  all  directions,  and  are  worked  with  perfect 
regularity  and  at  as  high  a  rate  nf  spoed  as  obtains  any- 
where out  of  Great  Britain.  The  Chinese  h;ivc  not  reached 
&njrthing  like  so  high  a  standanl  of  dcrelopnicnt,  but  it  is 
soraething  lo  be  nble  to  say  that  they  have  lines  of  tele- 
graph there  alall.  Tho  Celestial  Empire  makes  very  slow 
(irogi-uss,  but  novcrtlioloss  it  is  sure.  In  tho  mattur  of 
cyjiher  toleKrams  they  can  at  all  events  claim  to  have  a 
system  about  aa  complote,  und  yet  siniple,  iw  ooiild  be 
dcvisod. 

WolTorhampton. — T)io  new  manufactuiing  works  of 
the  Electric  Construction  Corporation,  which  are  about  Ui  be 
erected  on  the  (iorHchrnok  csUtte,  at  Riishbury,  will  be  of 
a  most  extensive  character,  und  complete  in  every  detiitl, 
'  Tho  architect,  Mr.  CJ.  H.  Starigor.  C.E.,  has  also  nude  pro- 
vision for  an  easy  extension  of  the  workshops,  Mr.  Henry 
i  Lovatt,  builder  and  contractor,  of  Wolverhampton,  h:ui 
L  secured  the  contnicL  for  buikliiig  the  works,  the  amount 
^Lbeing  ,£40,000,  nml    the  work    is  to  be  oomiilBb^.  Jn, 


seven  months.  The  total  area  ol  laud  to  be  covered  with 
buildings  is  but  %\  Amf,*,  hut  with  nviciidami'fid  yards  and 
other  details  the  area  will  be  brought  up  ta  tjj  acres.  Very 
little  of  an  ornamental  character  will  bo  suun  about  the 
buildings,  except  at  tho  front  entrance  to  the  oHices  and  the 
clock  tower,  utility  and  strength  fiiving  been  the  main 
considenvlions  in  devising  tho  plans.  The  front  elevation 
to  the  oflicos  will  be  of  piessed  red  brick,  with  a  stono  string 
running  in  a  line  with  the  window- si  lis,  and  there  will  be 
stone  heads  to  the  windows,  while  over  the  main  entrance 
will  bo  a  clock  tower.  The  whole  of  the  shops  and 
warehouses  will  be  buitt  of  i-ed  bricks.  Tho  otTico  for 
tho  bimokeepev  and  weighbridge  clerk  is  placed  between 
the  workmen's  entrance  and  tho  mai  n  entrance  and 
□flice,  no  that  the  timekeeper  will  be  able  to  take  cogni- 
sance of  everyone  who  enters  or  lenvca  tho  premises. 
ITiroe  waiting-rooms  will  be  provided,  one  which  will  bo 
for  the  office,  and  one  for  tho  works,  and  adjoining  the 
office  50t  apart  for  the  use  of  Mr.  T.  Parker.  There  will 
also  be  a  large  ^HJard-room,  offices  for  tho  chief  draughts- 
luat),  electrician,  and  secretary.  A  strong  room  will 
open  out  of  the  secretary's  office.  Near  to  it  will  be 
II  storeroom,  telephone-room,  and  enclosed  si>ac«  foi' 
a  typo  -  writing  machine,  adjoining  the  corresponding 
clerk's  desk.  In  ndfiition,  a  [)hotographic  room  wil!  bo 
provided  for  copying  drawings,  and  a  pupil's  room  and 
clerks'  dining-room.  The  largest  drawing  office  will  be 
32ft.  by  3^  ft.  6in.,  and  tho  clarbi'  office  is  of  similar  dimen- 
sions. From  the  works  a  paaaage  leads  to  the  two  last- 
niinicl  oflioes,  so  that  cnitjuiriee  may  be  made  for  plana  and 
in.itruction«  given  tu  workmen  without  the  men  having  to 
enter  tho  main  ollico.  A  covered  pas»ngo  also  leads  frnm 
the  oliicc  into  the  wurobousc.  Below  thv  uloakroom  will 
be  a  cellar,  in  which  will  hti  placed  a  circulating  boiler  for 
heating  the  whole  of  the  oftices.  The  warehouse  will 
be  built  of  blue  brick,  with  pressed  blue  brick  arches 
and  pilasters,  the  jianoia  being  filled  in  with  Tibbing- 
ton  bricks.  The  laboratory  will  bo  60ft.  by  20(t,,  divided 
into  physical  and  chemical  departments  hy  a  glass 
partition,  and  at  the  end  will  bo  a  small  space  for  the 
storage  of  biktlorios.  The  oroctiug-shopa,  foundries,  and 
other  buildings  will  be  on  a  Uirgo  scale,  and  will  be  Hlte'] 
with  travelling  cranes,  and  the  most  modem  labour-earing 
appliaticoa  of  this  character,  and  the  milway  will  run 
their  full  extent  outside,  so  that  material  may  bu  brought 
and  removed  with  tho  greatoat  despatch.  Tho  roofs  of  the&(^ 
buildings  will  be  glaiwd  the  whole  length,  and  the 
pillar  supjKirts  will  consist  to  a  certain  height  of  two 
columns  of  Gin.  cast-iron  pipes,  the  principle  adopted  being 
similar  to  that  brought  into  use  in  the  erection  of  tho 
Msuchcetor  Exhibition.  Tho  blacksmiths'  shop  wiU  bo 
designed  for  13  forges,  but  at  first  only  seven  will 
be  placed  in  i)osition,  and  the  remnindor  of  Ihts 
depai'tmont'  will  bo  iisod  as  an  iron  store.  Mess- 
rooms  will  also  1)0  provided  for  the  men  and  women. 
The  men's  room  will  bo  70ft.  by  40ft.  and  will  bo  oapaiUe  of 
accomtoodating  2S5 ;  and  the  women's  room,  enjiablo  of 
seating  100  at  table,  will  be  10ft  by  30ft.  Iletwcen  tlie 
two  rooms  wil)  lie  a  largo  kitchen  with  lanler  and  other 
conveniences.  A  c»|iious  supply  of  water  will  be  obtained 
from  11  atroam  at  tho  ond  of  the  site,  wkonoo  it  will  bo 
pum[»ed  into  an  clcvutcil  tank  over  the  boiler- house,  and 
thence  disti-ibuted  by  gi-aviiution  over  the  works.  The 
work  of  erecting  the  buiiilings  will  lie  taken  in  hand  at 
oiiccnnd  it  is  cxjiectcd  that  in  Hbtnit  nine  months  this  new 
bivc  of  industry  will  ho  in  fuU 


Uoom^^ 


THE  CONVERSION  OF  ALTERNATING  INTO 
DIRECT  CURRENTS. 


Then  is  perlinpn  no  other  problem  so  templing  to  tlie 
iiiYetiior  thai)  that  uf  oblJiiniiiu  direct  from  alternating  ciir- 
n-iiw,  for  if  ii  practical  mclhoirof  conversion  Iw  discovcictl 
it  would  at  once  enable  ua  to  comlrine  fttoraga  with  altor- 
natccurrent  distribution.  One  of  tlio  mrlieet  attfiinptJ*  in 
this  direction  was  rn&tla  b;  Mwar&  Gnuliird  and  GiVibe, 
who  cxporimeiitod  with  a  commutator  revolv«d  l>y  a 
nynchroniHing  motor,  and  which  was  so  constructed  sut  to 
reverse  the  direction  of  each  altcrnato-cuiToiit  wave,  h\ii 
th«  difficulty  cf  o'l>taitiiiig  a  sparkloss  commutation  waa  so 
gre&t  that  tha  instniment  baa  never  been  introducerl  into 
sctual  practice.  To  obtain  the  same  effect  without  the  ii»e  of  a 
cnmroutatorn-oaldtbnsamear  to  bo  tbobottor  way  of  dealing 
'with  this  problem,  and  ii  our  oeteemod  contomimmry,  the 
Ehftriial  IJ'orli!,  is  correctly  informed,  Mr.  N.  Te-sk  has 
aettinlly  doviitcd  a  series  of  instruments  all  ciiiwblo  of  con- 
vcrtinj;  altcniating  into  direct  currents — at  loaflt,  on  [lapcr 
Wc  make  thia  roHtriction  advisedly,  for  the  dencripiion  of 
these  instrumonts  gives  the  reader  tbo  impression  that  they 
are  mere  siiggcstions,  and  have  novcr  bc«ii  tried  in  practicD ; 
there  IB,  in  met,  not  a  word  to  show  that  any  of  thorn  have 
been  worked.  On  the  other  hand  it  is  pertain,  on  scientific 
grounda,  that  neither  of  thnm  can  pnsjibly  worli.  The 
grcul  repiibilioii  of  Mr.  TcsU  ne  ati  ingenious  inventor, 
combined  with  the  excellent  character  ti(  the  journal  which 
in  all  Beriousnoas  puts  forwaifi  hiR  latest  invention,  niij^ht, 
llow«v«r,  lead  many  to  think  that  notwitbEtandicig  itn 

'Startling  chaTuctu)-,  this  invention  is  really  good,  and  will 
work.     If  BO,  thoy  will  waste  much  time  over  a  hopeless 

•  problem,  und  it  is  priiicipnlly  to  prevent  this  that  wc  pro- 
pose \a  bricliy  [loint  out  in  what  thii  fallacy  lies. 

tri  all  arrangements  Mr.  Teala  splitfi  the  alternate  curront 
into  two  branches,  in  each  of  which  he  inserts  a  device  pro- 
ducing an  E.M.F.,  or,  to  speak  correctly,  eiip|)OBcd  to  pro- 
duce an  KM.F,,  in  a  pven  direction  only.  The  direction 
in  whieh  tim  K.M.F.  acta  is  such  that  it  opjioses  the  -i- 
waves  in  one  branch  and  the  -  waves  in  the  other  bi-unch. 
In  onoarntngi'ment  the  device  is  a  battery,  and  if  the  K.M.F 
of  each  of  the  two  butteries  isecjual  tothntof  the    t-  and  - 

"W»TM  we  ahull  have  only  +  wavM  pwoinj^  through  one,  mid 
only  -  waves  thix)n^U  the  other  branch.  So  fai-  there  oun 
be  no  doubt  that  the  arrangetQeut  will  work,  but  ii  is 
0()itully  cloar  that  whatever  electrical  energj'  ia  develop&l 
in  the  circuit  is  entirely  derived  from  the  two  battci-icH, 
and  the  umonnt  of  energy  would  not  l»c  altoriKl  if  wo  dis- 
connected the  machine  allogother.  Thia,  however,  by 
the  way,  The  other  arrangemenl  devised  by  Mr.  Tesfa 
cannot  oven    work    at  all.      Instend  of    a     battery,  kc 

•inserts  into  each  branch  eirciut  an  induction  coil 
with  a  strongly  saturated  core,  and  the  connections 
are  flo  msile  that  whilst  a  -f  wave  in  one  circuit  tends  lo 
magnetise  tbe  core  more  stronj^ly,  the  same  wave  in  the 
other  circuit  temls  to  demagnoliso  the  core  of  the  itid action 
coil  inscitod  tbero.  Accoriling  to  the  inventors  idea,  the 
imint  of  saturation  should  lie  »o  chosen  that  the  nite  of 
increase  of  magnotisntion  should  bo  small,  and  the 
mtc  of  dcercino  Ivrge,  both  being  produced  by  currents 
of  the  Bamc  strength.  Now,  it  is  clear  that  a  small 
increase  of  magnetisation  can  only  pi'iHluce  a  snudi 
counter  E.M.F.,  duo  to  induction,*  and  it  is  oquaJIy 
clear  that  a  largo  dDcroium  miiat  pro<Ince  a  large  F^M.F., 
tending  to  keep  the  current  llowiau  in  the  direction  corre- 
S)ion<)ing  with  the  ma^nctiitation  ol  the  core.  Therefore, 
arioteii  l^ii*-  Tcslu,  the  induction  ooil  with  a  Eaturatod  coro 
will  act  as  a  kirid  of  electro-magnolic  cUck-valve,  letting 
more  current  piuu  in  one  direction  than  in  the 
oppottto  direction,  and  w«  shall  thus  got  through  our 
btfurcated  circuit  a  current  which  is  almost  continuous, 
and  flows  conaLantly  in  the  name  direction.  Tbij 
sounds  very  plausible,  but  i»,  hcvertlieloss,  completely 
wrong.  Tho  fuHacy  lies  in  this,  that  it  is  assumed  that 
the  E.M.F.  produced  eitJier  in  one  direction  or  the  other, 
sets  simultaneously  with  tbe  cuneni  which  hits  produced 
change  of  induction.  In  reality,  however,  the  E.M.F.  Ugs 
by  a  quarter  iwriod  behind  tJie  current  and  induction. 
When   the  induction  ia  a  maximum  or  minimum  there  is 


no  E.M.F.,  and  when  the  induction   passes  through 
phase  of  its  greatcat  change  tho   E.M.F.  ia  a  nuuctmum.' 
By  employing  a  saturated  core  in  his  induction   coil,  Mr. 
Tosia  willsuccood  in  distorting  the  curve  of  E.M.F.,  but  he 
will  not  succeed  in  completely  or  |»artia!ly  wiping  out  OM 
half  of  it.     The  induction  mav  vary  between  a  small  [>om- 
tive  and  a  large  positive  value  without  ever    beeomii^    j 
noeativo,  bub,  nevcrthcloss,  tho  E.M.F.  creatoil  io  tho  ogil^ 
will     change    sign    at     each      extreme    value     of  _  larB 
duction,     and     have     alternately    a     maximum      ]>o«iti« 
and    »n    upial    maximum     negative    value     each      time 
that     the     induction    passes     through    a    phase     about 
midway  between  its  extreme  values.     It  ieastoniBhingtbat 
so  eimplc  u  matter  should  have  escaped  tho  giftod  inven- 
tor of  the  altoE'natc-curreab  motor,  but  such  being  tbo  OM 
it  is  likely  that  others  might  fall  a  victim  to  the  aamo  illu- 
sion, and  it  is  ^ith  a  view  to  warn  thorn,  and  prevent  thair 
wasting  time  and  money  on   an  electrical  chimera,  that  *t 
have  entered  at  some  length  into  a  matter  which  jiroperl^' 
belongs  to  the  ABC  of  alternate-current  work. 


NEWCASTLE. 


In  all  probability  many  of  our  readers  may  hare  aaoo 

reforencen  to  the  curions  <leadlock  which  has  occurred  at 
Newcastle  in  relation  to  tho  electric  light.  The  whole 
nucntion  is  fully  gone  into  in  a  special  article  in  the 
S'rufaAtlf.  Ikitlfj  Chmnicie  of  the  ISth  inst.,  and  which  w< 
cunuot  do  better  than  reprint  herewith.  Many  other  loeo) 
autburitica  will  be  glad  io  know  tbec<iu>«e  of  the  deadlock, 
and  also  tho  results  when  it  is  rcmoviHl.  The  following  is 
the  aitiole  referred  to  : 

The  difiusion  of   ]K)wor  uf  one  kind  or  another    fron 
centi-al  generators  is    a    problem    that  has    long    given 
occiipaCion    to    tho  minds    of    scientiste,    and     it« 
sidcration     is    ever    und    again     resulting  in    praci 
benefit   to    the    consuming   public.     By    way    of  a 
common     example,     coal  gas    may    be    cited.      There 
not,  a  town  of  any  ^120  in  which  taia  lighting  power  is 
conveyed  through    pipL-s  to  the   streets  and   houses.     Ia 
some   places^Anierica    and   Fnince,   princi^Milly — moUiv 
power  IS  conveyed  through  pipes  by  means  of  compretwti. 
air,  and  heating  and  tstoam  power  is  sent  in  a  sirai'  ~  ^^~ 
from   generitors  in  central    places.     Ju«t   now,    all 
is  being  chieHy  devote*),   in   this  direction,    lo 
tributiun    of    electricity   for   lighting  parpoaee. 
are   many    who  look    forward    to    the  disap[jearBi 
gas    as    an    iliumiiiant   of     common   uso,     and 
geuei-al     udoptioti     of    electricity  ;    and     eciouttsts 
nicking  their  braiua  to  discover  still  chea|}or  an^l    bet1 
methods  thau  are  at  present  known  to  gonerat«  and  tnu- 
mit  the  mysterious  power.  This  waa  the  subject  of  intereet- 
ing  papers  and  discussions  at  the  recent  mooting  of  the 
British  Ajtsociation  in  Newcastle,  and  a  system  for  wfaldi 
tbe  inventor  claimed  many  advantages  was  oxplaiuod  to 
Section   for  Meclianiwl  Science.     In  tho  systems  that 
alicitdy  been  adopted,  or  that  are  likely  in  tho  near 
to  bn  udoptod,  tbo  methodic  must  be  practically  the 
There  is,  lirst,  tbe  genorutiou  of  the  main  supf^y  ia 
centiul  station.     Then  the  accumulation  in  stoimge  atatuas 
situated  at  suitable  diatancos  one  from  another,  tbe  acen- 
muktors  being  charged  at  high  pressure  and  discharitwl 
for  dintribiition  at  low  pressure  automatically.     From  iht 
mains,  tho  current  i«  led  into  tho  bousiM,  where  the  inatalla- 
tion  is  made  by  means  of  "  tmnsformor*."  There  arc  aevenl 
lowiks  in  England  where  the  electric  tight  is  already  in  coa- 
nion  use,  and  for  an  example  of  local  eiiter|jriae  in  (hia 
resiwtci  one  need  go  no  farther  than  tho  neighbouring  town- 
ship of  Cowpcn,  which  forma  oart  of  tho  towu  of  Blyth. 

Most  people  hereabout  douhtlcas  know  that  in 
own  city  [)owors  have  been  acquired  by  two  com 
panies  for  tho  supply  of  electric  lighting  to  aa 
people  as  core  to  pay  for  tho  convenieitee. 
are  tho  Newcastle  and  District  Electric  Sai^ 
ComfMny,  at  Forth  Banks,  and  the  Newcastle  EleetriB 
Lighting  Company,  near  the  New  Bridge-itrect  railway 
station.  Both  com|>uiiics  have  bad  their  preaiiaeB  fitted  up 
and  their  plant  erected,  and  are  ready  to  go  on  at  any 


moment  with  the  lajHrtg  «(  the  cnUIes.  But  an  itnforeuen 
difficulty  baa  ariacii,  unJ  until  that  bos  been  ovcixomo  the 
Board  of  Trade  will  grunt  neither  company  ii  license  to 
procQ0i3.  The  tniuble  is  a  pooiilinr  nne,  and  has  eoine 
■bout  in  thJB  way  :  the  two  ^OII]|KLt■ie^  in  tbo  iii'»t  iiietanco, 
suhmit.t.eil  their  prupositls  to  the  Newcustlc?  Cor[>oration,  who 
after ]«o])L'i- consideration amiroTed  of  thoni.  The  plans  were 
then  «i3Dt  to  the  Board  ol  Trade,  which  is  Iho  liuonaiiif; 
authority,  and  were  rcturni>d,  with  certain  suggestions,  that 
were  appi-uvod  and  cheerfully  atlopted  by  the  comjianiea 
and  by  the  Corponition.  It  was  snppnsod  that  there  was 
nntbin;;;  in  the  way  o[  un  iinmediaCt  bL-ginntn.^.  But  tbti 
town  tlerk,  nhilis  studying  the  Acta  of  Parliament  relating 
to  electric  lighting,  discovered  that,  although  there  were 
cortain  penfiltiea  tbreuteiied  if  ii  company,  iift«r  luying  it« 
mains,  t>hotitd  neglect  tn  r(-|iiur  tbu  atrcots,  yet  there  wsu 
no  authority  that  bad  power  to  set  the  law  in  motion,  and 
to  initiate  a  prosecution.  This  curious  predicament,  which 
hafi  happenoil  before  in  loUtion  to  other  mattem,  was  com- 
municated to  the  BohdI  of  Trade,  who,  finding  the  point 
ptuxling  to  themselves,  promised  to  anbmit  it  to  the  law 
oflicers  of  the  C'rown,  These  gentloinon  wcit:  away  at  the 
time  for  their  holidays,  and  tbu  question  had  to  be  delayed 
until  they  retuniud.  When  at  length  tbo  matter  came  to  be 
conatderoi],  it  wan  decidoil  that  the  Electric  Ligfatini;  Act 
made  no  menUoii  of  ihti  poiut  at  all,  and  that  it  would 
probably  bo  nem'jwary  to  have  further  Parliameiitarj.- 
powors  concerning  it.  Probably  there  waa  a  prima  facie 
suppoRition  that  tlte  coniiianies  would  oflfend  ;  al  any  rate, 
the  lirteiisoit  are  withhold  until  the  knotty  ]>oint  can  bi> 
RiitiMfactorily  iinravellod.  The  delay  ia,  natiu'ally,  exceed- 
ingly vexatiouB  and  cnatly  to  the  two  coDi[)anie8.  Their 
plant,  which  represents  their  c:ipitul,  is  lyiiiy  idle,  and  h;i8 
to  be  mainlainoi]  ut  iron*idorali!e  uxpunne.     The  mains  iind 

1>ipt;a  arc  ready  for  laying,  and  when  once  a  beginning  can 
tc  made  the  connection  between  the  generator.'*  and  the 
houiiCi  and  Hhoiw  whore  the  light  is  required  will  be  elTeeted 
in  a  very  ahort  time  indeed. 

Vostcrday,  a  reprosontive  of  the  (Vitrmiflf  waa  kindly 
permitted  to  inspect  the  premises  at  Forth  Banks,  adjoin- 
ing the  work*  of  Messrs.  K,  and  W.  Hawthorn,  engineer*. 
Kvorything  thore  is  now  complete,  and  the  means  of  supply- 
ing the  electric  current  is  of  the  beat  and  most  efficient 
kind.  Inn  roomy  building  on  the  ground  lloor  three  large 
Lancashire  boilers  have  DecQ  placed.  They  huvo  been 
built  by  Mostrs.  Hawthorn  themselves,  and  arc  the  largest 
and  best  stationary  boilers  that  the  firm  has  tuniorl 
out.  Euch  boiler  has  two  lluos,  and  is  30ft.  long 
and  7it.  Gin,  in  diameter.  They  arc  of  steel  through- 
out, and  work  at  a  pressure  oaeh  of  UOlb.  to  the 
!K)uare  inch,  and  each  boiler  weighs  ti.t  tons  9  cwt. 
It  it  believed  that,  in  the  beginning,  only  two  of  the 
Imilers  will  be  retpiired  to  do  the  work,  but  the  promoters 
look  forwatr)  to  an  ever-in creasing  demand,  and  there  la 
spove  enough  to  acconimuflatc  at  least  tix  boilers  of  the 
same  size.  At  the  Ijaek  of  the  room  there  is  a  shaft  reach- 
ing from  Mesara.  Hawthorn's  enginooiiiig  works  for  the 
supply  of  coals  to  the  boiler-room.  After  many  yairs,  the 
Nortb-Eastern  lUilway  Comiiany  have  agreed  to  a  con- 
noction  between  their  i^iilvray  and  the  Forth  Banks 
Engineenng  Worka.  A  siding  is  now  in  course  of  construc- 
tion, and  wlien  it  is  completed  coals  will  be  sent  direct 
from  the  railway  to  the  engine  works,  and  dropped  thence 
down  the  shaft  into  the  boiler-room,  where  they  will  be 
wheeled  about  by  means  of  siiiull  tnimv.  The  engine  room  i» 
above  and  behind  the  boiler-room,  and  is  reached  by  maatis 
a  short  flight  of  steps.  It  is  a  tight,  aiiy  room,  plainly  but 
neatly  boMxied  with  ataincd  and  varniahed  panels.  Here 
are  placed  tho  generators,  in  the  form  of  combined 
engines  and  dynaniotc,  designeil  and  manufaclurud  by  the 
lion.  C.  Parsons,  whose  patent  they  are,  There  are  foui" 
such  machines  at  present  in  ijosition,  but  only  two  of  these 
will  be  nece»Rary  at  fintt.  There  is  sjMce,  however,  for  five 
more.  In  the  present  eii|^ne-room  and  boiler-houso  there 
may  be  f[eticrat«l  power  enough  to  supply  from  20.000  to 
30,000  hgbts,  and  arrangemenu  have  been  made  by  which 
Um  company  can  at  any  time  take  in  the  property  adjoin- 
tng.  Above  the  engine-room  arc  largo  tank«,  whereby  a 
regular  supjdy  of  water  in  assnred  to  the  boilers, 
the    object    througfaotit  having    been    that    if  any    uod> 


tingency  should  arise  it  would  not  cause  any  delay  in 
the  supply  of  the  lighting. 

From  the  generators  in  the  engine-room,  wiros  run  over 
the  boiler-houie  and  down  into  the  groTmd,  and  they  con- 
tinue undcri;rouud  until  they  are  taken  into  tbo  pUces 
where  the  light  is  introduced.  At  i-eguUir  distances  there 
are  large  iron  Iwixes,  in  which  the  current  may  be  auto- 
matically regulated  for  domestic  supply,  and  the  wires 
may  be  taken  out  and  repaired  or  rejiLace<l  without 
disturbing  the  ground  at  all.  This  nielbod  is  much 
more  costly  than  conveying  the  cnrrent  along  aerial 
wires,  but  it  has  manv  and  very  important  ad  van - 
UgiMs.  The  public,  al  any  rat«,  will  bo  sparcil  the  fear  of 
the  danger  that  has  always  boen  Bupposad  to  come  from 
uverhead  wire.-^.  It  is  oiiiy  the  other  day  that  a  fearful  and 
wotid<!r/uI  story  came  from  .America — thtoc  stories  gener- 
ally do  come  from  America — telling  bow  a  brukon 
wire  bad  fallen  U]>ou  a  horse  and  literally  roasted  it ; 
nitbougb.  to  be  sure,  the  high  colouring  was  some- 
what modiiiHd  aftewards,  when  the  impossibility  of  the 
occurrence  was  demons'Tat^d,  and  when  the  ti&mitor 
of  the  i  ncident  ad  mitted  that  ho  hitd  got  hie  facts 
at  second  hand.  Still,  it  is  true  that  many  [jeuple  object 
to  the  electric  light  by  reason  of  its  roal  or  supposed 
danger.  Even  leaving  the  outaido  wirea  out  of  the  tinea- 
tiufi,  there  is  the  positibility  of  severe  and  Hometimes 
dangerous  ahocks  from  the  use  of  transformers  for  purpoxes 
of  iiiaUllalion  ;  but  moet  of  these  risks  have  already  been 
got  over,  and  the  rest  of  them  will  doubtleas  in  time  be  over- 
come. Besides  the  danger  of  shock,  thero  is  also  the  risk  of 
fire,  and  it  has  been  univortally  recognised  that  the  electric 
light  can  be  considered  as  a  safo  ]lhimin.int  only  when 
the  etncle«t  attention  i*  paid  to  the  detiiU  of  an  instilla- 
tion. In  this  respoet  the  regulations  that  iirc  imposed  are 
hO  safeguarding  that  no  fire  of  magnibudu  has  been  traced 
lo  thi«  cause.  Many  ingenious  uevices  have  been  applied 
t(j  the  prevention  of  leakage,  and  the  danger  has  been 
reduced  to  a  minimum. 

The  second  company,  the  Newcastle  Electric  Lighting 
Conipanv,  has  established  itxolf  at  Pandon  Dene,  or  what 
used  to  oo  Pandon  Dene.  It  is  not  so  mAny  years  ago  nince 
this  was  a  beautiful  \'allcy  with  a  rippling  burn  mcoodering 
between  pleasant  gardens.  But  the  burn  became  a  sewer, 
and  was  covered  over,  and  the  valley  was  filled  up  with 
countless  loads  of  soil  This  made-up  land  has  lain  till  it 
lias  thoroughly  settled,  atui  here  have  been  erected  the 
headquarters  of  a  company  whose  bu-iineui  it  will  be  to 
spread  light  among  the  pooplc.  They  have  sot  up  a 
s]mcions  nrick  building,  with  boilers  and  engines  of  tbo 
newest  and  best  description.  Here,  too.  everything  ia  in 
readinois  to  go  on  with  the  laying  of  the  mains,  as  soon  as 
the  license  comes  from  the  Board  of  Trade.  Once  the  coin- 
panien  h.ive  gottothis  work,  a  weekorten  days  will  be  all  the 
lime  needed  to  iinpply  places  within  a  reasonable  distance. 
The  project  has  found  consi<Ierahte  favour  in  Newcastle, 
especially  among  men  of  business;  and  each  comiiany  \as, 
we  are  informed,  receive  a  large  guarantee  of  custom.  In 
some  cases,  pending  the  granting  of  the  licenses,  small  local 
installations  have  been  madu,  and  the  now  illumimuit  is 
already  in  use.  The  two  com|mniea  are,  to  a  certain  extent, 
and  must  continue  to  be,  rivals  in  the  supply  of  their 
electricity.  At  present,  ouch  company  has  the  run 
of  the  whole  city,  hut  in  practice  this  has  been  found  to  leiid 
to  awkward  complications.  To  avoid  these  in  Newcastle, 
the  Corporation  will  prohablv'  suggest  some  modihcatioue. 
It  has,  uideed,  been  suggi!«leu,  and  the  proposal  has  several 
Btipiwrters,  that  the  Corporation  Itself  should  take  over 
both  concenm,  and  apply  the  prohts^or  it  seeios  to  be 
taken  as  granted  that  there  will  ho  profits — to  the  redui;- 
lion  of  the  rates ;  just  as  it  has  boen  protweed  that  they 
should  bkke  over  the  gas  and  water  siippUee.  That  is  n 
•lueetioQ  tliat  will  doubtless  tio  oonsiderwl  some  dav  more 
seriously  than  it  hsa  been  hltberto.  For  the  prosenb,  the  pro- 
moters of  both  companies  are  sanguine  of  finaneial  success. 
There  are  di  Hie  id  ties  inthcirway,  but  theyare  nogrenterthun 
the  dillicultics  that  mechanical  and  scicntiftc  iugenuity  has 
already  overcome.  It  is  anticipated  that,  once  a  beginning 
hat  been  made  with  the  instatuttiouB,  there  will  bo  a  grow- 
ing demand  for  the  now  light,  and  the  promoters  beurtily 
etidorBe    the    assertion     made    at    the    meeting   of    tbu 


Britub  Aeaociatton  in  Nowca«t1o  by  an  eminent 
eloctric  lighting  nuthority,  that  "  tuD  apostlca  of 
el«ctn<;ity  o«Uove  that  tney  vill  ^.nd  must  succeed 
in  the  end.''  Thoy  bcliovo  that  Ihcro  nro  amon^  hr 
some  who  are  yot  ho  yoiini;  that  they  will  Live  to  hcc 
the  d;iy  when  g;j8 — whether  coal  gas,  or  water  gaa,  or 
poti'oletim  gii«— will  bo  cousidored  a*  antiiiimtod  as  we  of 
the  preaont  generation  regard  the  farthing  di|>s  of  u  by- 
gone day  ;  when  this  myatorioiia  fore©  of  nitUire,  which  iti 
Qvcr  finding  vent  in  now  and  astonishing  directions,  will 
coatrihuto  to  our  comfort  asd  conronienco  in  numberl««s 
ways,  sending  the  older  and  weaker  agencies  to  the  wnll. 
Who  knows! 


NEW  YORK  NOTES. 

(FROM  OUR  SPKCIAL  C»RRKSPONDKMT.) 

CitaeiuMvh  tif  lAe  Ftniii  luqiMil — JVr.   GUltnA's  Sloftunee, 

A  Smtilik  Verdid. 

A  '^  Pactr"  /or  the  Board  0/  Bttdrkal  Cmarot. 

T/it   Wirt*  nrt  la  Stan  l/j>. 

JuJyt  AtutrtKt  L'Mitiaues  lAe  /i^*uii/iunu, 

yiei/fa   af  the   Ifalional    Kl-tdri-r   Li^ht   AuofidHtm. 

Th*  S>li»m  Compitjf'*  EtdrnvrvT*  tv  Profit  by  tt*  Crisit, 

Mr.  Sdiixinm  "  The  Ifan^tn  «/ KItxMc  IiiflaiMg." 

Dr.  NorHn  (trvfn  on  Ttia/rapk  &i(a.Sam«  Curimu  StaUMait*. 

TttB  JburlA-atKTtii^  Btettrir  Cum  Laid  Up, 

7S*  PettrnMarfMuraTi  Jbul-  Atm. 

New  VonK.  N^naiibtT  2,  ISSH. 

Thtt  Kockti  iuijuest  was  concluded  this  week,  the  jury 
hdvini,'  l)e«n  unable,  in  spiUj  of  Lho  jirolongcd  investigations, 
to  lix  the  reaiiouaibility  for  the  accident  on  any  one  com- 
liuiiy.  One  of  the  mt  witne«-ies  examined  was  Mr. 
l>ibbQn)>,  the  most  yutitbfiil  iind  obstructive  of  the  three 
commiesionors  who  compoBC  the  Board  of  Kloctrical  Con- 
trol- Mr.  Gibbenfl'.<4  evidenno  comsisted  of  the  reading  of  a 
long  itLatement  in  defence  of  the  Board  and  the  Subway 
Company,  and  violently  attacking  tho  electric  light  com- 

f allien  In  their  verdict  the  coroner's  jury  decided  that 
'eekn's  death  was  canted  by  an  electric  shock  received 
eilhflr  from  a  WoitUtm  Union  telegraph  or  Metropolitan 
telephone  wire,  which  they  believe  10  have  been  in 
contact  with  an  electric  light  wire,  belonging  probably 
to  oitlier  the  Brnah  or  the  Uniterl  States  IlluniinaC' 
ing  (,'om|)any.  The  verdict  goes  on  to  say  that 
the  accident  wiui  due  to  the  dangDroiis  condition  and 
lack  of  |>roi>or  inautation  of  the  overhead  electric  wii-es 
in  the  city ;  1  ho  two  of  "  nndci-writer's  "  wire  is  condemned ; 
rccutnmendatiuna  are  made  tbut  the  oubwaye  be  extendetl 
with  all  ]i0(nible  deaputch  until  all  wires  are  placed  nnder- 
groiind,  and  that  meatitimo  wirea  carrying  higli-tcti>)ioii 
currents  should  not  bo  pWcd  on  the  eunic  polos  nith  tele 
t^raph  and  tclaphone  wires.  It  is  also  rccomniendoil  that 
ull  linemen  lie  "  impei-atiTely  raqnired "  to  use  rnbljer 
glovefl  and  insulated  tools  while  working  on  tho  liiiea,  und 
that  a  liccnnin^  Ward  should  be  appointed  which  mImII 
grant  permits  only  to  uien  who  have  passed  an  examina 
lion  proving  thcmsi^lvea  competent  to  intelligently  t'ei'fo''ni 
the  haKsrduun  duties  of  lineniea.  The  concluding  [mi'ugniph 
of  the  vei-dict  contains  boibc  wholowmc  and  mucb-necdcd 
adviee  for  the  Board  o(  Ele-itriflal  Control.  It  runaafifollowii: 
"  We  are  convinced  that  the  present  antugonisui  between  the 
Board  of  Electrical  Coutrol  and  the  corpomtions  supplying 
electricity  is  such  as  to  prevent  the  safe  conduct  of  olec 
trical  business  in  this  city,  and  we  recommend,  on  the  one 
hand,  that  these  corporationa  exercise  more  roadiiiuss  to 
obey  the  reasonable  regulation  i!  of  the  Board,  and  that,  on 
the  other  bund,  the  Board  enforce  jta  rules  with  greater 
rcganl  for  tho  vast  amount  of  capital  invested,  and  with  a 
jMU'ticular  view  of  providing  for  the  public  the  very  Iwsi 
service."  No  disrespect  to  the  poor  fellow's  memory  is 
intended,  but  one  cannot  help  breathing  a  sigh  of  relief  as 
he  says  "  and  that's  the  last  of  Feeks." 

It  will  be  acknowledged  by  ul)  sunsiblu  electricians  that 
the  ]ur)' have  done  their  work  imcommnnly  well,  and  it 
is  eepeciallv  ploa&ing  to  oliserve  that  they  have  neither  Ifeeti 
inllnenced  ^y  the  extravagant  rbodomontads  of  Mr.  Oibbens 
in  defeitou  of  the  corrupt  hotbod  of  jobbery  of  which  he  is 
a  member,  nor  by  the  jsejudiced  and  alarmist  views  of  Mr. 
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Kdison,  to  which  ao  much  promineaca  has  been  given  by 
some  of  the  serLsittorial  diiliee,  The  jury  hit  the  nail  on 
the  head  in  finding  the  cause  of  the  accident  in  bad  con- 
fitmction  and  poor  insnlatioM,  und  the  crowdine  of  eloctrie 
light  wires  on  the  simo  poke  with  tole^aph  ana  telephone 
wires.  Tho  root  of  the  whole  evil  which  has  brought  on 
the  present  criBis  in  electi'ic  lighting  affairs  is  to  be  found 
in  the  omineiiUy  "cheap  and  nasty  '  work  which  is  the 
principal  fenttu-c  of  outside  electric  lighting  comilniction  in 
New  York.  ■ 

After  taking  10  days  for  eonsideratjon,  Jndgo  Andrewi^ 
of  the  Snpreme  Court,  has  tlccideil  to  uphold  the  injunc- 
tions gininted  to  the  electric  light  compariiei  reatnuriingtha 
Board  of  Electrical  Control  from  summarily  i-emoving  the 
wires  without  giving  the  cumiiaiiics  u  chance  to  repair  than 
or  until  the  subways  .tic  provided.  Tho  gist  of  the  deci^ier 
is  that  the  Board  has  exceeded  ita  powei-M,  Vioth  in  its  ro" 
lulioiw  and  in  its  throats  ;  some  of  the  wires  arc,  n*>  don  ^ 
in  bad  condition,  and  should  bo  repaired  or  rcmnvod.  Tb» 
lioard  has  tho  right  to  rei|nire  the  companies  to  discontinue 
to  UBO  the  wires  while  thoy  are  in  Ixid  condition,  but  not  tx» 
order  their  removal  without  giving  tho  tonii>amo8  a  reason- 
able opuortuuity  to  make  ropajni.  Judge  Andrews  con- 
tinues Uie  injunction  upon  the  condition  that  the  electric 
light  comptinies  interested  »H!1  stipulato  to  take  short 
notice  uf  trial  for  the  November  Urm,  and  will  try  theic, 
case  at  the  first  opportunity. 

While  on  tho  subject  of  the  wires,  it  is  well  to  meiiti< 
that  tho  National  Electric  [Jght  jV&'iOciation  held  a  Dieetii 
at  the  Electric  Club  lost  week  for  the  purpose  of  diaciwaij 
the  overbEiad  wire  uuostioti.  The  meeting  adopted  a 
of  rcsoUitiona,  to  the  ofFoct  that  the  high-tension  eun-enW  ■ 
nuw  in  usu  are  absolutely  necessary  for  the  successful  andi 
economical  working  of  light  and  power  plant*,  An<l  tM 
anhatantially  reduce  the  preasnro  would  so  incveow  thel 
cost  of  electric  light  and  power  as  to  put  thein  out  of 
reach  of  many  consumers,  and  greatly  cripple  the  olectiU 
light  and  power  industries) ;  that  the  recent  accidents  hare 
been  due  to  faulty  construction  and  defective  insula* 
lion,  coupled  with  restrictive  legislation  and  divide*!  te 
spomibility,  which  for  years  have  prevented  sncli  comprfr 
bansJTe  repairs  and  rocnnKtriictinn  a.i  would  have  ensured 
safety  an<l  good  service ;  tlut  the  progi'OM  in  tho  art  of  in- 
suLitiori  has  been  such  that  overhead  wires  curi'j'iiig  direct 
and  alternating  currents  of  the  intonsity  now  in  uau  can  hi 
80  iiiaiilated  as  to  be  safe.  Tho  resolutions,  Inrlhcr,  go  en 
to  say :  "  We  deprccato  tho  cH'ort  uii  the  (lart  of  certain 
electric  lighting  intorcKtii  who  have  committed  thontaelvoi 
to  the  use  of  low-tension  cniTonta,  so  to  rlirect  Iho  presen" 
public  (lisctisaion  as  to  bring  tho  bigh-tunsion  a1t«nutin; 
and  dir*!cl  currenU  into  disfavour,  in  the  hotjo  of  Iwnefitting 
thoniBolvoB  and  injuring  their  rivals."  This  refei-a  uj  the 
b]diso[i  Company,  which  baa  bece  working  might  and  tnaia 
{or  perEiapA  it  would  bo  more  appropriate  to  tay  mnJns  and 
luiwlut's)  to  turn  the  situation  to  its  own  advantage.  Mr. 
Edisoi)  hit  made  many  wild  stateinenta  Uj  new«|xt|K!T 
iiitKMtcrs,  und  thoao  statcmente,  duly  embellished,  hs^o 
lieen  given  great  pnimiiience,  and,  no  duiibt,  owing  U)  Ih 
glamour  which  surrounds  the  name  O'f  Edison,  ihey  cany 
weight  with  the  uninitiated.  The  Ellison  Company  ^*^'*  " 
"card  to  the  public"  in  the  principal  dailies  proclaiming 
the  hnrmlesaness  of  the  Edison  system  and  inviting  inspec- 
tion of  the  appiuatus  at  their  up  town  central  station, 
where  at  certain  hours  of  the  day  an  eranleyt^  will  be  in 
.itt^ndance  to  adminiater  invigorating  shocks  of  1 1 5  or  (on' 
the  thruu-wire  system)  330  volts,  free,  gratis,  and  I 
natbing. 

In  addition  to  all  this,  tho  current  number  ol  the  Ni>rti^ 
.-i  iHiTu-nn  lUvira  containa  a  colossal  free  advertisement  forj 
the  Edison  Company  in  the  shape  of  an  article   by  Hn 
Edison  on  "The  Dangers  of  Electric  I.ijjbling,"  The  article 
is  directed  ugainet  the  u^u  of  high-tension  altcitiutitig  cur- 
rents, and  the  following  are  a  few  extiacts  ;    "  There  w  " " 
plea  which  will  justify  the  use  of  high  tension  aud  allBi 
ing  currents,  either    in  a  seientitic  or  a  conimercia] 
They  are  employed  solely  to  rcdnoe  inventmenta  in  cop 
wii-o  and  roal  ostabc."     "  My  |>eraonal  desira  vould  m 
pi-obibit  entirely  the  ti»o  of  altcniating  currents.     Tb«y 
*»  unnecessary  as  they  iirc  dangerous."     "I  havs  alwa; 
coDinBtently  oppo«ed  nigh  tension  and  alternating  systai 


b(  elofltric  lighting  (although  perfectly  free  to  use  them). 
tnot  only  on  account  of  danger,  lull  because  of  th«ir 
kgeneral  iinreliahility  niul  iiii»uiinbi]ity  for  Any  g«iieitil 
^•fttcm  u(  dislribiition."  AVhaL  would  Mr.  lorratiti 
«y  to  ilmU  In  view  of  all  that  he  hat  said  and 
all  that  ho  has  wriM,<!n  n>H>ut  the  ftwrfiil  dangers  tittvriding 
H  the  ma  of  hiji^li  tcoMon  ftltomatiii^  ciirrenU,  p«i'hat>9  tho 
i"  iiiosL  injjoiiiniiiH  Hciitcncoof  Mr.  Edison'*  nrtiule  in  the  A'mVft 
A'lti'Tv-iiii  JUrv-w  iR  that  in  which  he  Buys  "  I  jim  not,  and  I 
nm  sure  none  will  ncciiifc  mo  of  'icing,  an  atarmist." 

The  Siinie  issue  of  tho  Ntnih  .Inu-riam  Rrrirrr  also  mn- 
btiiia  utt  advcrtUomcnt  of  Mr.  Ilarotct  V.  Brown  in  tlio 
ehnjio  o(  All  article  hy  that  cminofifc  "  electrical  expert  "  on 
"The  New  Invlrumunl  of  Execution,"  and  an  article  l»y 
l>r.  Nurvin  Urucn,  entitled  "Are  Telcgrajih  l{.itfl«  too 
High  f "  I>r.  (ireen  tliink.'i  tht^y  are  tml,  and  ah  Ue  tihnwH 
that  the  0|-«ntinjj  cxpciiaca  anionnt  to  nioro  than  '^>  [jor 
cent,  of  tho  rates  clwrged  to  ihn  pnlilic  ho  seems  to  have 
made  nut  a.  fair  case.  One  or  two  of  l>r.  Groen't;  state 
monle  ill  that  jkortion  of  hi*  artido  ilovotcd  to  a  "com- 
parison with  other  conntrios  "  ore  rather  ctirioiifi.  It  will 
certainly  hn  nowH  to  your  reailfirii  that  only  "a  few  of  the 
lunger  aiibinarine  cables  are  owncil  nnd  uontrollivl  Ity 
(irivuto  cor[ioratiuii!i."  S|i<!akiii;c  "f  Knrotiran  Oovorninont 
systenw,  Dr.  Orecri  says :  "  With  rare  excejitiniis  ihiiir 
talagrapb  service  i-t  prnvokingly  nniuitiJifiKtory.  Kvcn 
botween  two  siith  iiroiiiineiit  coiiiuiercial  contrca  as  London 
niii[  Vm'k  the  service  is  so  nnrulinblo  in  jtoint  of  time  that 
ROitio  hir^e  coinniurcial  hoiiaes,  when  they  wnnt  their 
niOH»agca  to  j^o  ]>rotni>tIy,  Bond  from  Loii'lon  to  I'ari*  by 
wa\-  of  New  Vurk  over  ihc  tninsjtthntic  tabW 

The  Foiirth-avcmiu  electric  cat's,  which  h.xve  herome  so 
j»0]iidiu-  with  the  travcllinz  jinblio,  have  liecn  tcunioriirily 
witlidnvwii,  4»  the  Acciunnmor  (-'om)iaiiy  havo  nbtaino<l 
an  injunction  against  the  •lulien  ICIactnc  Company,  on  the 
eroiinil  that  the  .Tidien  syBtem  ia  an  intringoraent  of  the 
Vaure  [wtonta,  which  ai«  woikeil  by  llie  AcctimulntorUom- 
funy.  It  1.1  .said  that  tlie  cava  will  be  ruiinini;  -i^ain 
ahortlv.  Hit  ^Ituratioiit!  am  binng  mailc  in  the  plant  to  allow 
of  the  active  material  boin}{  a)i[>lied  to  the  |>hteit  in  the 
form  of  a  |iriivder.  The  a<;tion  foi'  infnni^uniunt  of  tho  Kaure 
patents  tay  in  the  eni|>I'iyrni>nt  of  a  ;i:u>tu. 

The  Pogtni.'i>ilvr4.iijnural  has  in.tdc  a  cuniidetG  backdown 
in  rogai'd  to  the  projioBGil  tnill-awonl  rate  tor  Unvuriiincnt 
tclcpani.i.  He  \r.\s  now  lixcd  the  r.il-cs  at  10  conl*  for  Ion 
words  (oxchisive  of  iiddivss  and  (ii|^Lttnro),  and  half  a  cent 
for  each  additional  word  for  cliaUiiicea  not  ij-xcuiMtiiii;  400 
miloH.  ItctWQcn  -lUO  and  1.000  inilo.i  }!>  cenlc*  for  liritt,  10 
words  anri  three  iiiiartoi-s  of  a  ctrnt.  for  each  wonl  bcyorni, 
and  for  dintancos  oxeooding  1,000  mllca  half  a  cent.  ]W 
wonl  moro  than  the  jn-Gviona  i-ato.  For  ni^ht  nies^ikge.s  the 
rate  it  t«  Im  I.*}  conU  for  '20  word*  <text)  and  hiilf  a  coiit. 
for  each  addiLion.^l  word  for  :dl  ditt^incoM.  In  a  totter  to 
Dr.  fjorvin  Or«cii,  the  I'ostmaatci-ticneral  says  that  he  if 
cunvinctiil  that  th<;  (lovcrnment  is  entitled  to  very  »i>cdal 
conBideration  in  iiite»  ami  priviloi^es  of  telc^ijihic  Hervjcu, 
and  proposes  the  ii|>]>i>intnient  of  a  commission  of  five  aiiit- 
uble  persons  (two  by  tho  Western  Union  f'onii»any,  two  by 
the  I'oatni.'Uiter'tiGnerjl,  and  the  Mfth  by  the  four  eo chosen) 
to  on«|«ire  and  reiiort  upon  the  actual  coet  uitd  pro|M;r  value 
jH  of  telegraphic  ser^-ico,  and   rccommond   orpiitablo  ratos  for 


EDINBURGH  ELECTRICAL  EXHIBITION. 


B  <.)n  Monday  a  fiiiociul  meeting  of  the  Electrical  Trades' 
Section  of  th«  London  Chamber  of  Commerce  Wiw  held  at 
tbo  officoa,  Botolph  House,  E(kstcboa|>,  Mr.  K.  E.  Ckompton 
in  the    chair.    U>    receive  the  report   of   the  committee 

«  a|ipointc<i  at  the  meeting  on  tho  2tith  iilt.  to  consid«r  the 
conditions  on  which  it  might  l>c  adviHable   to  take  part  in 

^— tho  exhibition. 

^P      Mr.  A.  P.  I'ltci-jTKit  (the  sectional  correspondent)  road  the 

^^rojiort,  in  which  the  conmiittoo  stated  that,  if  the  exhibi- 
tion committee  in  I-xlinbiirgh  had  consultud  th«  electrical 
ttadflt  as  to  the  desirability  of  liuliling  an  electrical  exhibi 
lion  ja  th«  year  1890,  tbey  would  probably  have  E-uceived 
a  well-nigh  unaniranua  answer  that  it  waa  too  soon  art«r 
the  raiia  I'.xbibitioi)  to  aerva  any  iwelul  trade  piirposa. 


The  exhibitiim  authorities  must  pay  in  the  iimial  nianntr 
for  the  lighting  nf  the  exhihition,  Thi*  charge  for  upace 
shouhl  b?  Us.  6d  [wr  sipuiro  foot,  the  minimuin  charge  1>eii>K' 
£'2.  !()!<.  The  committee  thought  that  the  etectrical 
exhibiti>rs  should  lie  allowed  an  agroed-u| tun  «[ku:c free,  and 
xhuuld  [Miy  for  any  additional  fljace  th»y  might  require. 
Thoy  thought  that  when  stoam  power  or  ciuxent  was 
necesisarv  for  the  proper  display  of  an  exhibit  they  ahould 
be  pmviiiod  free  of  co-st  by  the  exhihitioti  anthoritieH,  who 
ought  nUo  to  pay  for  the  in«iiranco  of  the  electrical 
exhibits.  Tho  committee  miggestetl  that  there  Hhonld  not 
l>o  any  awards ;  but  if  it  waa  detfirniined  to  have  awardn 
they  thought  tlin.t  the  council  of  tlie  InntittiLe  of  Klectrieal 
Engineers  and  tho  electrical  section  of  the  London  Chamber 
of  f'ommercc  should  recommend  the  jin-ymen  to  the  exhi- 
bition aiithnritieii.  I'laiise  2.'i  of  the  rogidationK  waa  as 
followB  :  "The  executive  council  reserve  to  themselves  tho 
right  of  examining,  tcstiri"  or  analysing  any  of  the  exhi- 
bits." The  committee  did  not  think  that  any  perNon  oiiL- 
aidc  the  electrical  jury  should  havo  the  right  to  test, 
analyte,  or  examine  any  uf  the  cloctrical  exhibits,  and  they 
thought  that  any  electrical  exhibit  might  lie  sent  without 
being  in  comjtetition,  and  that  such  exhibita  should  not  lie 
t«stu<l  or  aiiidycicil  even  by  the  jury.  They  hiut  good 
rcaiM)ii  to  believe  that  well-nigh  the  eiibii'c  tr:ide  wonlil 
support  tho  improved  and  reaaonable  ccindilioiiH  aiiggoslod. 

(Ill  the  motion  of  Maj»r  Fuooji  l\Kr.K,  Becunded  by  Mr. 
A.  Lk  Nkvk  FohTKK,  a  resolution  wan  jiaaned  adopting  the 
ruiMil.  and  referring  the  Kubjcct  lo  the  pormanent 
committee  of  the  section,  with  |iower  to  negotiate  and 
nirry  out  the  iieccnAary  aiTangonienta  with  the  exhibition 
committee. 

Mr.  Lite  Ba|ity  and  Mr.  Gasltoli  Exton,  who  atlondwl  to 
aec  the  sectional  coi urn ittea  on  the  subject  of  the  luoiwacd 
exhibition,  were  then  invited  into  the  meeting,  and 

Tho  CtiAiKMAM  explained  to  tho  former  gentleman  tho 
chief  points  recommended  in  the  report. 

Mr.  Raitv,  ill  reply,  stated  that  be  had  only  been 
.ippoiiited  geiiend  m.in.tger  of  the  exhibition  after  it  had 
fwen  decided  on  gcncndly.  All  that  the  promoters  of  tho 
exhibition  desired  waa  t«t  present  to  tho  visitors  tho  latest 
developments  of  electrical  science  and  industry  ;  and  after 
tho  Icgtil  demands  were  met  any  money  |«ii(f  for  Mpacc  by 
ihu  electrical  exbtbitora  wouh)  be  returned  in  full,  nr  u  no&r 
as  thv  »nrp]iiK  wniild  allow,  lie  would  \k  prciuued  to  ask 
the  exhibition  committee  lo  meet  tho  trade  on  the  fioint  of 
paying  the  insnriincc.  With  reference  to  tho  qiic*tion  of 
awariin  he  thought  he  might  Kky  that  tho  exhibition 
authorities  M'oiihl  leave  themselves  in  tho  baud!)  of  the 
re|nwentativoB  of  the  trade.  Tho  right  which  tho  execu- 
Live  council  hail  reserved  of  testing  any  of  the  cxbibitM 
was  not  intended  to  apply  to  machinery  or  electrical 
apiuiratiis,  but  to  any  intended  exhibit  which  might 
be  dan^tei'ons ;  and  he  woiihl  advise  the  council  not 
to  put  tho  nttu  in  force  ait  rcganlud  tho  electrical 
section  of  the  uxhibition.  The  exhibition  aiithoritioB 
had  never  intended  to  ask  for  the  lighting  to  he  free. 
In  i'e;^rd  to  electric  lighting,  it  wonki  form  a  soj^iirate  iieia. 
lie  thought  thuR'  ought  lo  Itc  no  ilillkulty  in  providing 
free  cnrrent.  With  tie  snpport  of  the  trade  no  effort  would 
be  wanting  on  the  i>art  of  Lho  executivo  council  to  make 
the  exhibition  a  groat  micccsa. 

Majoi'  Flood  Pa(id  thought  tbey  ahoiild  be  much 
encouraged  by  what  had  (alloii  from  Mr.  Lo«  Bupty,  who 
waa  afterwards  asked  to  an-ange  that  tho  closing  time  for 
electrical  entries  should  be  extended  ^from  thelst  prox. 
to  .Tannan*  1  next. 


Royal  Meteorolo^oal  Soolety.— At  the  meetiny 
of  the  soeiaty,  to  be  hold  at  35,  Great  Gooi^o-streot,  West- 
ininiter,  on  Wednesday,  the  20th  instant^,  at  7  p.m,,  tho 
following  |)ui)ers  on  eloctrical  mibjecta  will  be  read : 
"  Seconcf  Koport  of  the  Thnnderstonn  Committoo — Diatri- 
button  of  Thundorstorms  over  England  and  Walw,  1671- 
1887,"  by  William  Marriotv,  F.R.M.S. ;  "On  the  change  ol 
Temtieratiire  which  accomitanien  ThitnderntoniM  in 
Southern  England,"  by  (1.  M.  Whipple,  BJSc,  F.R.M.S. ; 
iind  "  Note  on  the  apuouranco  of  St.  r^lmo's  Fire  at  Walton- 
ori-thc-Naxe,  September  .Ittl.  1889."  by  W.  H.  Dines, 
B.A.,  F.K.M.S. 
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EDraBUSOH    BXHIBITION. 

Comparatively  few  members  of  the  London 
Chamber  of  Commerce  have  troubled  to  attend 
the  meeting  of  the  electricGJ  section  to  consider 
the  conditions  on  which  it  mif^ht  be  advisable  to 
take  part  in  thiB  eshibitioii.  This  lauty  may  easily 
be  ftccounted  for.  The  exhibition  has  been  decided 
on,  aud  will  be  held  whether  or  no.  Collective 
action  from  the  trades  interested  may  be  preferable, 
but  under  any  circumBtancea  isolated  exhibits  would 
be  sent.  Of  on©  thing  we  may  be  quite  sure,  that 
is,  thtit  all  Scotch  firms  will  support  the  exhibition. 
However  carefully  a  Scotchman  considers  the 
question  of  exhibiting  abroad,  his  purae-stringB  often 
rela.K  when  auld  laug  syne  ia  in  question,  and  if  it 
can  be  shown  that  firms  north  of  the  Tweed  may 
havG  tliG  opiJOrtunity  of  pushing  their  wares  among 
those  who  will  always  accept  an  excuse  for  visiting 
Edinburgh,  they  will  bo  there  to  the  last  unit.  It 
will  not  need  much  of  an  escuse  for  thousands  to  go 
north.  Edinbiii^h  itself  is  attraction  enough. 
Two, sights  of  a  lifetime  are  a  view  of  Princes-street 
and  a  view  from  Calton  Hill.  Then  there  is  the 
Forth  Bridge — the  wonder  of  the  world,  bedtini* 
the  Eiffel  Tower  in  every  way  it  can  be  looked  at. 
But  what  h&s  that  to  do  with  the  exhibition  and 
with  the  action  of  the  London  Chamber  of  Com- 
merce ?  Il  may  be  thai  iEsop  sometimes  wrote  his 
fable  to  produce  a  moral,  and  sometime^  found  a 
moral  which  ueceeeitated  a  fable,  ^^hctber 
wo  have  found  a  moral  or  a  fable,  or  whether 
hard  biisiuess  factn  may  thus  be  lightly  dcttig- 
naled,  is  a  question  for  btilutiou.  At  any  rate 
the  exhibitor  at  an  exhibition  wants  to  make  it  pay, 
and  to  do  this  bis  first  object  is  to  ascertain  if  there 
will  be  plenty  of  sightseers.  Among  the  sightseers 
he  hopes  to  do  business,  and  the  more  there  arc  the 
greater  is  the  volume  of  business  hkely  to  be.  An 
important  question,  then,  is  the  one  we  have  stated, 
whether  Edinburgh  is  a  place  likely  to  attract  sight- 
Beers.  WethinkitiB,aDd  that  the  exhibition,  as  we  pat 
it,  will  be  made  an  excuse  to  visit  the  Scottish  metro- 
polis by  thouBauds  who  otherwise  would  not  go  there. 
For  the  time  of  the  exhibition  the  apace  occupied  by 
an  uxbibit  k  part  and  parcel  of  the  mauufitcturer'a 
work*  or  showroom.  Here  among  the  throng  likely 
customers  do  come,  and  a  perceut^e  of  business 
also  coinc»  from  onquircrt-.  It  may  be  that  an  exhi- 
bition sho»vroom  is  more  costly  than  an  ordinary 
showroom  or  advertising  ;  on  the  other  hand,  how* 
ever,  it  must  be  remembered  there  are  exhibitioua 
and  exhibitions—the  one  may  be  a  success,  the  other 
is  doomed  beforehand  to  be  a  iiailure.  The  prubo- 
bilities  moat  be  considered  and  conclusions  adopted. 
This,  then,  is  our  &kle  and  moraJ,  which  may  be 
repeated  thus :  Edinburgh  is  an  exceedingly  likely 
place  to  attract  a  lai^e  concourse  of  people  ;  businese 
mou   who  exhibit  want  to  see  vitiitors,  and  from 


I 
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amoD^  tbem  to  obtain  customers.  The  time  has  gone 
past  when  the  terms  philauthropy  and  patriotism 
acted  as  cibarms.  and  now,  uuloss  commoi-cial  re- 
quirements are  met,  exhibitore  nre  chary  of  incurring 
the  enormous  expenses  which  ariae  in  sending  goods 
and  maintainiug  KtaJTt>  at  exhibitionti. 

We  take  it  that  from  the  electrical  point  of  view 
the  argument  holds  good.  There  ■will  be  nothing 
new  to  astoniflh  the  world  with  at  Edinburgh  bo  far 
as  regards  electric  lighting  or  transmission  of  power. 
The  gloiuour  of  the  unknown  may  be  as  strong  as 
ever  with  the  unread,  but  the  users  of  applied  elec- 
tricity are  generally  a  hard-headed  race,  who  think 
for  more  of  the  bawbeee  than  of  the  wonderful. 
How  much  ?  has  to  be  answered,  aod  comparisons 
made,  which,  if  not  favourable,  condemn  the  new 
asiiiraut.  By  this  time  reliable  facts  and  figures  are 
forthcomiug.  Inatallatious  have  been  running  for 
years,  and  prove  that,  with  a  moderate  a.mouut  of 
c&re,  they  can  be  trusted  to  work  with  regularity 
and  satisfaction.  These  things,  then,  telling  in 
&vour  of  the  electrical  industries,  it  should  not 
be  difficult  to  decide  whether  to  go  to  Edinburgh, 
or  whether  to  stop  away.  Suggestions  made 
later  on  will  be  less  valuable  than  tliose  mtidc 
now,  that  is  presuming  they  have  any  value  at 
oU.  Would  it  be  possible  for  those  who  exhibit 
to  consider  the  varied  circumstances  under  which 
lighting  is  used;  for  example,  in  public 
'luSSi;  in  private  houses,  iu  ships,  in.  mines,  in 
factories,  etc.,  and  to  make  a  practical  exhibit 
bhowing  exactly  how  they  would  carry  out  the 
work.  Thus  one  firm  with  a  partiality  for  light- 
ing private  houses  might  tit  up  one  or  two 
rooms ;  another,  whose  object  was  to  obtain  ship 
lighting,  might  fit  up  a  saloon  and  cabins  ;  a  third 
might  diversify  the  proceedings  by  extemporising  a 
factory  with  the  mill  girls  at  work  and  the  machines 
lighted  by  iucaudesceuts,  or  the  warehouses  by  arc 
lamps.  If  this  was  uot  posedblo  two  firms  might 
combiue.  An  upholsterer  might  show  the  furniture, 
and  the  electrician  light  up  the  room,  the  luauu- 
focturers  show  the  machinery,  the  electrician  light 
it,  and  so  ou.  Something  different  to  the  indis- 
crimiuate  fixing  of  lamps  in  a  given  space  is  re- 
quired. One  firm  may  have  ten  thousand  candle- 
power  radiating  through  a  given  space,  while  a 
nd  firm  ban  only  a  thousand  candle-power 
ating  over  &  similar  space.  The  comparisons 
made  in  this  case  would  certainly  be  odious,  and 
most  likely  altogether  wrong.  Actual  examples 
being  given,  it  would  be  easy  to  say  the  fittiugs  for 
that  room  cost  so  much.  Tbo  visitor  would  judge 
for  himself  as  to  their  suitability.  Alternative 
designs  could  be  shown  and  prices  given.  Probably 
a  visitor  would  think  to  himself.  "  1  have  a  room  or 
rooms  somewhat  about  this  size,  and  can  now  see 
approximately  huw  they  would  luuk  t>o  lighted,  uuil 


find  out  the  cost" ;  so,  again,  in  the  case  of  factories, 
wherein  each  machine  requires  a  suQiciency  of  light, 
uo  more  and  no  loss. 

One  other  question  we  should  like  to  mention. 
The  e.Yhibitor8  are  like  a  covey  of  partridges,  to  be 
shot  at  by  all  comcrs^n  other  words,  to  pay  every- 
where. All  exhibition  certainly  is  never  organised 
for  their  benefit,  yet  they  have  to  pay  for  space, 
besides  paying  for  attcudaQts.  The  p<i>yment  for 
space  is  an  imposition  that  should  be  abolished. 
Take  this  particular  exhibition  at  Edinburgh.  If  it 
is  a  success,  the  good  folks  at  Edinburgh  will  be  the 
greatest  gainers  ;  if  it  is  a  loss,  they  will  suffer  little 
pecuuiarily  iu  comparison  with  tlie  exhibitors.  Again, 
the  exhibition  may  itself  be  a  gi-eat  success,  and  the 
exhibitors  be  great  losers- -in  other  words,  few  among 
the  visitors  may  be  buyers.  Space  should  at  all  ex- 
hibitions be  provided  free  of  cost,  uud  allotted  accord- 
ing to  the  merits  of  the  exhibit.  Intending  exhi- 
bitors would  then,  instead  of  applying  for  space 
without  describing  their  proposed  exhibit,  have  to 
fully  describe  the  exhibit  and  point  out  ite  merits  in 
order  to  get  space.  A  radical  departure,  perhaps, 
but  one  urgently  needed,  for  now  we  frequently  see 
threat  spaces  filled  with  things  of  little  interest  to 
visitors,  while  other  and  more  interesting  exhibits 
are  crowded  and  partially  hidden  from  view. 


^ 


CALORIC  AND  DYNAMIC  INVESTIGATIONS  AT  THE 
CENTRAL  ELECTRIC  STATION  OF  THE  IMPERIAL 
CONTINENTAL  GAS  ASSOCIATION  AT  VIENNA.* 

BY    INSPKCTOE    A.    KIIRKNDOBFER    AND   T.    W.    MHUtUISU, 
A.M.I.C.E. 

Those  triiils  werE  mafle  to  test  the  efficiency  of  the 
boilere  and  engines  working  the  dynamott  at  the  central 
electric  sution  ii)  Vicrimi.  The  in  stall  ttioii  con3i8t4  of 
oiglit  liubcuck  unti  Wikox  botlci's,  arid  17  compotiud 
WilLiiiK  urigiiioii,  driving  directly  uri  etiiul  iiuaib«r  of 
Crompton  rlynatnos.  Of  theae,  three  develop  eiieh  100,000 
watts,  Sve  72,000,  and  tlia  four  stoallesb  8,000.  All  the 
boilers  xr«  inteiuleii  bo  work  Ht  a  pressuro  of  10  uLnnosplieres 
(!4-7Ib.  per  ntjuare  inch),  and  each  ban  63  water-tubes. 
each  -4'72iii.  in  diADieter,  ami  17U.  9'91io.  Ions.  The 
lHrg«i  engines  have  cylinders  of  13iii.  and  '20in.  immeter, 
with  a  HlJ-oke  of  9in.  ;  in  the  aniiiMtiC  unginus  the  dianiotor* 
aro  llin.  and  18in.,  und  the  Btroko  !^in.  Tbo  trials  n'cre 
carried  out  with  two  of  the  hoilcra  supplying  stenni  to  two 
of  the  liir^er  entwines  with  dynxDiM.  A  tbiid  boiler, 
entirely  disconnoctod  with  theotberE,  was  used  to  work  the 
Worthington  nteam  feed  pnni[>fl.  The  fuel  omployod  \ra.i 
g:is  €oke,  from  the  Vieniiu  Ou  Worlct,  which,  for  the  trial, 
wu)t  uccuratoly  weighed  in  sacks.  Bofora  itnrting,  tbo 
<lt]antity  of  cooling  water  under  the  gmto— a  spociitl 
featu.'*  in  the  Babcock  and  Wilcox  boilers — was  niMsuroJ. 
The  fced-wator  was  moasured  by  olisorviiig  the  level  of  the 
water  in  (be  reservoir  before  and  after  too  experiments ; 
and,  heflidss  thta,  the  level  waa  noted  every  half-hour 
during  the  trial  by  mesDs  of  an  indicator  in  connection 
with  a  float.  Every  hAlf-hour  wore  obsorvod  the  t«in|iera- 
ture  of  the  feed-water,  the  boiler  preaaure,  and  the  mnistnro 
in  the  air  of  the  boiler-hottse,  and  every  ten  miimtes  the 
t«m))cr.aiirc  of  the  fire-gises  in  the  flue  Vjehind  the  boiler. 
Nino  uinploE  of  the  fire^gasos  were  taken  during  the  BX|ivri- 
mcntu,  and  analysed  in  Schwackhi^fer's  apiwratui,  and  the 
ciiidorfl  and  ashes  were  carefully  weighod. 

*  From  tlw  PntaeJbifii  of  tlic  IiuUluLkHi  at  Civil  KngiMci*. 


The  water-Ierel  in  the  lioiler  ami  condition  of  the  fire  at 
tho  conclusion  of  the  trial  wore,  aa  nearly  as  pwwible,  the 
samo  as  at  the  comnumcomcnt. 

The  following  are  the  leading  iluta  aiiJ  results  ; 

DimtioD  oftml  - 6  lioura. 

Tobl  hraiinit  snrhoaortvo  boilpra 2320'^  KiaiTf  rwt. 

,,    unto  *r«a           ..           ., 63'2d          „ 

fUttn  of  gnto  mv*  ta  hiMtlug  mrtaet  1:44-6 

Catte  {>er  liouritml  iii|ii»Ta  foot  vf  Kntv  4TM  ...  14'8S21b. 

,,            ,,            ,,             UmIiiiji  unrrMip  0*323,, 

WftUr  evAponloU  per  [ioudiI  of  coko lO'OS   „ 

Uhui  iHl'/rlivi!   Uuilot  jires!<iini,  lb*  per  ai^nMo 

iadi  — M3'3     I, 

TtnijititttiTtv  of  xtnin,  d<g.  PnliTeiibeit  362*3 

Mean  tomiwrattira  of  feed  rratir    IftB'O 

C-Iorilic  valncof  Ilk  of  coko .„ 13,1^6*98  B.T.U. 

I'vmiiUvi^  of  ulii'ii  ai»l  fi»>l«ir  6*2 

Air>ii)>|>Ti*(Jprr  |aiinilnf  coke  22'39I1>. 

ilnaui  i<iiiiii«ratiir«arniu-itpltiKlirr-guDfi,d44i.  Cftli.  &27'0 

,.              ,.         ofair  iii|ij>lii->l  toKniU 82*8 

rcrcoiiUp;  or  lint  iiMfnlly  oniployed   , TIHSt 

UmI  turivtl  'iiJ\iy  firo-^uM 15*47  perceiil, 

,   loitby  iiDtoTCn-'l  coiTil'imlicti    0'88      „ 

II      II   ^S   (^i^nriMctinn   Atiil  radiitiMi    (difTo* 

renoe  A**      ,, 

Heat  caminiQilcalad  tn  water «... T9'21      „ 

Indlntud  borM'powoi  or  liotit  *ii({inM 51'1'43 

ifaeil-trater  |ier  iii<Lic«t«l  liorwpnwer  per  linur         29-99lb, 

KI«Hriul  lior»c-|niwrt 244-76 

Ibtia  <if  nlnrlricBl  Ui  imlirjitcil  hnraD-jiowflr 77'&8  iwi*  ctut. 

Tlio  origiiul   IS  :LCL'um|i:Lniml  by  iliagnimR  »howitig  tlie 
variations  in  iho  cinatititieE  ol>Bcrv(Ml  during  tba  triiilB. 


THR  LIGHTING  OF  THE  CENTENNIAL  INTER- 
NATIONAL EXHIBITION.  MELBOURNE.  188S 
AND  1889.* 

KV  i;.   t..   Ml'llBJlV,  (\K.,  TELEaRAPlI  KNUISEER  TO  THK 
VHTiiltlAN    ItAII.WAYS,    MKMIIKK. 

Ill  Nuvcnibor,  \6i7,  iho  lixccutivc  t'oiumiMioiici>t  of  llto 
Cciitotiiiiul  hitcnutionitl  Kxliibilion,  which  it  had  houn 
deviiloil  to  hold  in  Metitoiinio  in  tho  following  f«ar,  con 
»lllt«d  mc  as  U)  tho  prficticiibilily,  clcclncAlly  and  commcv- 
cially,  of  nain};  uluctriclty  as  a  tncana  of  lighting  the  cxhi 
bition,  and  1  felt  thiit  1  cnidd  a!«iire  them  tb.it  the  electric 
lifiht  wait  tho  only  ono  which  conid  be  (lej>«ndcil  on  to 
cinciL-ntly  illiuniiiati:  the  biiilitiiii^s  and  vxhibiUt,  luid  timl  it« 
cost  would  nut  render  itH  use  prohibitivB. 

1  i'&uunimoiiilc4l  dividin;;  the  bnildingH  into  three  aec- 
tifiii!),  and  uiilliuK  fur  vu^wraW  tenders  li^r  siip|(lyiii^  utid 
mairitAiniii);  thv  dynumo  [ua(;kiii(;s  und  Umiw  nctesKiiiy  ti> 
light  each  |)art,  U-iidorvrii  bein^'  reiineiitcd  alsu  tostitimitan 
ultcmalivc  ofi'er  for  the  wbolis  ti>;litiit){  rcijuir«(l.  My  desire 
vna  to  hiive  each  soctiun  It^litud  by  a  difrcruiit  syAtciu,  if 
pOEsililc.  Finally.  1  vrnn  onlrufitiHl  with  the  duly  of  draw- 
ing up  a  3[)eciticatton,  and  tenders  ware  invited. 

rhuoe  received  nil  nai»«d  eiiuh  u  high  price  for  the  work 
tlmt  t  could  nut  lucommeiid  the  .'Lccejitaiicu  of  any  ;  but 
being  re(]U(Uitod  by  the  EKhibitiun  Commiaaionera  to  aniirit^c 
with  one  or  more  of  the  lircns  which  tcndort'd,  I  wua  able 
oveiitnally  tudu  so,  and  a  coiitr&ct  was  onterod  into  nnih 
the  Australasian  Electric  Liyht,  Power,  and  Stonifjo  Com- 
pany for  tbo  lighting  of  the  greater  portion  of  tho  oxbibi- 
tioti  buildings  ;  and  ».n  agreement  vraa  made  with  Me.ssn^. 
UrjLii/.  and  Cu.  to  KUijjily  a  traniiformor  plant  and  light  the 
Armament  Court,  tnu  ofhcial  reception  and  diniiig-roomB, 
and  ollioes, 

The  Aui!ti*%l iun  Company's  cunti-act  watt  to  supply,  lit 
ii]>,  and  tnainlatn  825  Brush  arc  hkmps,  37  Brush  arc 
ilynanioit,  seven  Brush  Victoria  dynatuoe»,  compound  wound, 
und  ^,000  iiiGtmlosccitt  lampx,  with  all  roc^uiaite  nwitchea 
luid  fittiti^s.  Tho  whole  of  the  nuichinery  and  ulhor  au|Ki' 
rotUft  wa»  to  he  of  the  latest  piUteru  auJ  beat  workmanship. 

Ab  u»ial  in  such  cases,  the  buildings  were  ultimaUily 
extended  cunsidumbly  beyond  the  limits  originally  laid 
down.  The  lighting  plant  bud,  of  coone,  to  be  increased 
]HV|K)rtionat«l)',  so  uiat  the  appunitus  actually  BUp[>tiod  by 

*  r4|icr  rml  Ijclun  Hit  Isitluitfaii  of  Klectric*!  Knt^iven  uo 
TliurwUy,  Kovwiibur  14. 


tho  Australasian  Company  consistei  of  as  nndw:  10  Bnish 
arc  dynaraon,  known  ita  Nu,  71,  each  lajialdc  of  giving  ft 
(.■iirreiit  of  10  am[jerea  to  from  ^3  U>  25  arc  lanuM  iiiatnea; 
one  Brush  arc  dynamo,  known  as  N*  W,  professedly 
oipablc  ef  giving  current  to  Sft  arc  lamps  in  series;  ono 
Bruah  arc  dynamo  with  cast-imn  urnutin'c,  hnown  aa  No. 
G,  aiuiplying  current  of  20amiwroa,(or  live  ai-clamiw  .wsven 
Brush  Victoria  ilynamoa  for  iiicandenccnco  lijjhtina,  com- 
pound wound  for  110  volUatterniiiniU  ;  !)117  ICdiourroiind 
tyiHS  Bnwh  arc  lamps,  with  iiSiilj^wtriiic  j^lnliesi ;  five  Bn«:kie- 
I^oll  20amiicrci»rc  laniiB  for  li^btiiif,-  the  dome;  two  Castle 
arc  lamps  ;  1,900  Swan  ]anii»  of  l(i  c.p.  at  100  volts;  27 
"Sunlicani  "  lamps,  of  sizes  raiiginj*  from  200  to  OOO  cp. 
each  at  lOOvolt*;  all  necossjiry  switcho*,  fuses,  .ind  loads, 
ihe  total  Iciiglb  uf  ihv  latter  hein^  over  CiO  miles. 

llic  7/  Itriuh  arc  ilyiiaiiios  were  of  two  [utUM'iui.  Isti 
that  in  which  thf!  beilplato  and  field -nisiRnct  yokes  arc  cwt 
in  ono  piece  ;  the  Held  ni.igiiet  cores,  with  |H)le-pi«eee,  being, 
OK  usual  in  thJH  form  of  machine,  of  cast  iron,  fastened  to 
tho  yohca  witli  bolls.  Tlio  coram uUi lor  bniBhee  and  ter- 
niinuls  arc  mouiitcti  on  a  slab  of  slate,  which  is  fittad  into 
a  recess  left  for  it  in  the  bc(lplat«  casting.  The  other 
|intl«ni  of  arc  ronL-bitio  has  what  may  he  tonned  a  comiiOBite 
bcdnlalc,  or  no  iKKlplate  at  all,  In  the**  maidiiiiea  tho  two 
field -magnet  yokca  arc  casi  in  BO|ianito  picciss,  tho  cores, 
with  ncdepiecfs,  beitii;,.iK  in  the  former  iiattern  ol  machine, 
bolloil  to  the  yokes.  The  two  horKeshoe  magnota  thus 
formed  are  connortol  by  two  piocc«  of  railwity  iron,  which 
conBtituic  whatever  of  liedptate  tho  machine  hare.  The 
commutator  bruohos  ikinl  torniiiiala  are  mounted  on  a  slab 
of  wo«)d  litted  boCwctiii  the  longitudinal  pieces  of  railway 
iron.  Till!  first  tUiss  of  machine  will  hereinafter  be  called 
"  anlid-fi-anio,"  the  lultor  "  p«il-patt«rn  "  machinen 

Tlie  majority  of  the  tiolid-framc  maclnncs  h:ul  previously 
tjccn  uswl  at  the  Adelaide  Kxhibitiun,  but  were  lilted  with 
new  Lmiiiiatoil  nrinalnrcs  for  use  in  Molhounic,  The 
balance  were  sent  out  direct  from  tjiglantl.  Tho  fi-amc- 
woi'k  ci(  the  H/  dynamo  was  initioi-ted,  but  the  lami- 
nated nriiiaLnre  wa.s  made,  and  all  coils  were  woiniil  in,  the 
Auetmlasi^di  Kieclnc  I'omiwny'a  worksho|ia,  SleUKinrno. 
This  dynamo  waa  of  the  solidfrnme  ly|«.  Tho  Na  C 
dyn»nio  was  abo  nf  the  Holicl-frunie  type,  l>ut  hiul  a  ca&tr 
iron  armature,  lu*  coils  were  arranged  for  a  current  of  30 
nmperoa. 

Two  tyjicaof  laminated  iirmatiire  woi-c  supplied  with  tho 
No,  H  rIyiiJimoK  -oua  h;iviiig  plates  ■0."j  of  an  inch  in  thick- 
ncae,  tho  ulatoa  of  tho  cithRr  Iwing  only  -022  of  on  ineh 
thick.  The  fonnor  1  will  call  thick,  and  tho  latter  thin 
jilnto  arimilnrcs. 

Tho  dyii:irno>«  for  iiicandeacenco  lighting,  sovon  ill 
number,  were  of  tho  Brnsh  Victoria  pattern  kno«n  as  No 
K2.  The  nominal  ontput  is  stated  to  bo  .166  6^-watt  lampB 
at  an  avoraj40  annutm-o  B|M)ed  of  720  revolutions  per 
minute.  Tlio  Kuichinea  were  of  tho  newest  U'po,  and  had 
very  maasive  mugnclic  circtiitt  througbouL  The  armaturw 
are  wound  with  oidy  throe  layers  of  roctaiiguUr  wire,  each 
ecctioM  consisting  of  throe  cnnvobitions.  Tho  Luninated 
iron  core  in  the  V  8|iiicoe  bclwcon  the  wimtinga  is  not 
uovored  with  insulation,  mj  that  in  ihooo  [arts  it  is  dirocUy 
oxposo<l  Lo  the  cooling  iriltiionvo  uf  tho  air. 

The  arc  lampa  were  of  tho  well-known  Bmsh  IC  horn* 
round  ty^io,  wonrid  with  the  low-resistance  shunt  recontjy 
a(ln|)t«(i  by  the  makei-s.     Alubiistftiie  globes  wore  used. 

In  tb«  main  atincxos  the  arc  lamps  were  amngftd  in  a 
double  row  down  each  liay,  one  lamp  being  allowed  for 
about  every  1,200  aquuro  feel  of  floor  siiace.  The  hays 
w«rc  about  TiOft.  wido,  and  the  distance  hotwoen  tho  two 
rows  of  lainpn  was  about  2'dt.,  the  height  of  tho globo  from 
the  door  Iwiiig  aWut  32(t. 

Incandescent  lamps  of  16  cp.  at  100  volts,  to  the 
number  of  about  1,900,  wore  used  for  illuminating  the 
picture  gallerios,  beneath  the  galleries,  in  the  aijuanum, 
and  in  tho  cellars.  Tho  concert  hall  was  lighted  by  35 
"  Sunbeam  "  lamps  of  from  200  to  600  nominal  candle- 
[lowor.  The  incaiiilescont  lamps  in  tho  picture  gallerioa 
were  sat  in  a  single  row,  !tiu.  ajart,  on  reflecting  frame*, 
tho  rcllecling  surfaces  of  which  were  painted  a  dead  white. 
These  fruwos  were  about  18in.  wide,  made  of  sheet  metad, 
with  a  orosG  section  us  shown.  Below  the  Limp  another 
refloclor  was  placed,  the  ^vrimary  object  of  which  was  to 


tshaflo  Uio  oye  from  the  tlireet  tjlnro  of  thu  lamps  and  keep 
the  Moor  ooiupariitively  dark.  With  the  ahovR  arrange- 
ment of  rBflcctirig  tramea  thn  walla  wore  the  only  portions 
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of  tlie  gitUarieg  illumiDatecI  hy  the  direct  light  from  the 
lampg,  and  tlio  toul  abaenc4  of  gWe  allowed  of  a  very 
plMtant  rest  fnr  the  eyes. 

The  Hwil*lil«oanl  for  the  are  circuits  coii«i«toil  of  two 
pai-nllel  mils  of  n-ooil,  uii  which  onlinary  Uonblc  hruss  bitid- 
inz  tci'cw  tcrmiiiala  wore  fixed.  The  screws  on  the  lowoc 
rail  were  coEiticctciI  ti>  tho  (lynaino  t^riuirials,  while  thoae 
on  th<?  ii|iner  mil  furmijd  thu  tciminals  uf  the  vurioiM  Iniiip 
circuita.  The  poeilivti  toimiiials  of  all  nuu-hincs  and  ciixuitd 
wore  at  one  qthI  of  their  rcsiiectivc  rails,  and  the  iicf^ative 
tanninah  at  tBo  other.  Tho  connc<:tio]i  bolwoori  the 
dynamo  and  circuit  tormiiiais  vrns  clTiKtod  by  meaiis  of  short 
toiigtha  of  woll-iniiubtod  cable. 

The  incandescence  switchboard  was  nioiinte<l  on  a  woll- 
finiahed  eedaratand.  It  coiiKixtod  of  two  turgc  slubeof  black 
CnitmcUocl  8lali;,on  which  tho  nickulle<l  Awitcheaand  tormtnals 
wore  fuiened.  Between  tlie  two  sUbs  of  slute  a  siiiUble 
rncan  was  formed  in  the  woodwork  for  tho  t'ccoptioti  of  a 
'"  Uw  voltmeter  (Uooldcii  aiid  Trotter's  make),  hi  tho 
Oeiitro  of  a  codar  jiuncl  lielow  the  voltmeter  a  Hmall  switch 
wnB  placed,  by  which  any  one  of  the  niaehines  conid  bo 
connected  to  the  voltmetor  by  twmiiig  a  handle.  Suitable 
terminala  wore  providod  for  the  intrndnctinn  of  wtfcty 
FuBCH,  and  also  for  ciialilinj^  the  machines  to  be  coupled  in 
pLmllel.  When  so  coupled,  aiiy  one  or  more  machinoa 
or  circuits  could  be  switched  on  or  oS  without  alTocting 
the  rcjiti 

The  arc  circiiitn  m:ii]ily  cnni^iRteil  of  7/IGa  stmnderl  ckble 
nigritc  and  tape  insulated,  all  other  being  of  the  same  sixo 
of  cable,  but  insulated  with  ruhbor  uiul  braidod. 

Tho  leaila  were  so  arranged  that  between  every  two 
lain|>s  getting  current.  Erora  tho  fiame  Aymuntt,  there  were 
at  least  two  laai|M  ^eltin;;  their  cununt  froui  some  other 
(lyriumOH  :  tuy  object  being  to  make  cei'tiin  that  the  build- 
ing lihuuld  bo  faiiny  well  lighted,  oven  if  sovorn.1  dynamos 
broke  down  at  Ihv  same  time.  All  luuds  ami  returns  run 
ill  one  direction  from  the  dynamuiMum  ti>  Uie  miiiti  bniUI- 
iligH.  But  on  enleriii^  these  building  the  luutU  and  returns 
were  taken  in  tot^dly  difl'creiit  <tiiccttons  to  the  terminal 
lamps  of  their  respective  circuit'^.  By  thin  luoanit,  and 
careful  attention  tu  the  iinan^inent  of  the  circuits,  the 
leiula  and  returns  never  approachw)  each  other,  except  in 
tho  dynamo-room.  Cuusoqnuiitly,  shurt-circnibing  in  the 
buitdiugs  wiw  almost  imixMsible.  The  Ump  circuiu  were 
run  on  the  woodwork  which  carried  the  roof.  Tho  lam)is 
wore  suspended  by  cords  so  that  they  could  be  luwerod 
for  carboniiiu  or  other  pnr)KNiv«.  The  wirLts  fruin  tho 
lamp  t^iminaUwero  Uikuri  up  the  suspending  cuni  and  lushed 
to  it  at  a  point  a  few  incites  from  the  pulley  when  the 
lamp  was  at  its  proper  height.  They  were  then  taken  to 
the  woodwork  and  fastened  to  it  at  tuich  a  height  that  thu 
length  of  wire  forming  the  cord,  toge^her  with  that  from 
the  point  of  lofibing  to  the  suspenoing  rope,  was  at  least 
equal  to  the  height  above  the  iloor  at  which  the  wires  were 
fastened.  This  method  permitted  the  lorajw  to  bo  lowered 
to  the  floor,  and  at  the  aunto  time  left  no  cable  hangiiiK  in 
fostoons  about  the  building  when  the  tamji«  were  in  their 
li};hting  position,  from  tuo  terminal  lamp  of  each  ciruuit 
the  wiroD  wore  taken  down  tbo  wooden  puUrs  which  sup- 
jHirteil  tho  roof,  through  the  Hoor,  and  (bracketed  to  the 
llooring  joiiitti)  to  the  dviumo-ixxini. 

'['be  incaudoHCCiice  circuity  wore  arranged  for  a  loM  of 
p'jtuntial  of  10  volts.  The  instidlation  was  looked  upon  sua 
Itcinguf  a  tern por-iry  character, coDseciuently  theelectrical  toM 
waa  conKiderod  to  uo  of  lem  moment  thauinciuring  a  larger 
Bret  outlay  for  heavier  leadn.  Kven  with  tho  above-named 
loss  the  leads  fnr  a  portion  of  the  distance  contisced  of  two 
cableo,  each  containing  37yUs ;  and  for  the  remainder  of 
the  disUince  to  tho  point  of  disti-ibution  oiio  cable  of  the 
Bume  nim  was   used-      Thv   dlHtributioii    was  ulTected   by  ' 


means  of  T/16s  cable,  ami  finally  by  single  wire.  All  cables 
were  insulated  to  l.')0  megohm!)  jier  mile. 

The  steam  was  generated  in  12  multitubular  hoiioni,  the 
pressure  being  maintained  at  120lb.  («r  sqiure  inch. 

Three  jmira  of  high -preuture  engines  wore  need,  liaving 
cylinders  20in.  in  dinmcter,  with  a  iWn.  stroke.  NormiJ 
■peed,  80  rtivolution-s  j)cr  minute  ;  and  tho  total  iudicatod 
horse-iH»wer  with  full  working  load  wiu  about  \,t>SO.  These 
engines  were  made  in  Mollwunic,  and  wcro  aimilftr  to  those 
used  for  working  the  cable  atreet  tramways,  I  may  aay 
here  that,  recogni.sing  the  very  gre.xt  importance  of  having 
the  very  best  driving  machinery,  1  urged  tho  Exhibition 
Commissioners  to  send  to  England  for  engines  specially 
constructed  for  electric  light  work.  It  was  found,  however, 
thai  time  would  notpennit  of  thi^i,  ami  an  ordor  was  given 
to  a  firm  of  local  manufacturoi's  who  had  engines  jjoi'tly 
mode,  and  could  ;!uarantoe,  therefore,  to  have  thetn  rearly 
in  time.  The  eonntershaft  was  in  one  coutinuouH  line,  and 
moiisnro>f  202ft  Gin.  over  .'dl.  It  was  driven  by  ro|KJ8  from 
the  engine  flywhocU,  in  the  face  of  each  of  which  1-1  gcoovcs 
were  formed  for  the  reiioptinn  of  the  ropes.  Tho  shaft 
waa  in  three  equal  sections,  one  for  each  pair  of  engines, 
These  sections  wcro  connected  by  movable  clutches,  so  that 
they  could  run  either  aei>arately  or  together  ak  required. 
To  reduce  to  the  lowest  degree  possible  the  ineoiivoniont.'« 
which  would  result  if  a  pair  of  onginos  broke  down,  the 
dynamai  driven  by  each  section  nuppliod  current  to  lam^M 
dtstrihuted  over  the  whole  buildings  ;  no  that  if  one-third  uf 
the  light  waa  taken  off,  no  i>art  of  the  exhibition  would  be 
left  in  dai'knusj, 

The  main  body  of  the  shaft  was  Ojin.  in  dinmeter,  but 
tho  aizo  was  increaaod  to  71in,  where  tne  three  rope  drums 
were  littcd.  The  normal  Rpued  of  the  coiui tersliaft  was  190 
rovolutions  per  miinitc. 

The  dynamos  were  arranged  in  a  double  row  on  each 
aide  of  the  countershaft,  the  distuueee  between  tho  centre  of 
the  countershaft  ;ind  spindlca  of  dynamos  being  28ft.  and 
33ft.  respectively. 

At  one  CTid  of  the  countershaft  an  automatic  snocd- 
rccordoi'  was  pUcctl.  This  recorder  waa  essentially  a 
chronograph,  and  consisteil  of  a  drum  on  which  a  sheet  of 
paper  could  Ite  faalcneil.  The  drum  wait  driven  by  a  tun- 
gent  screw  working  in  a  wiiriii  wliool,  which  Utter  could  be 
made  fast  to  or  released  from  th<>  drum  spindle  by  means 
of  a  friction  clutch.  The  tiingent  acraw  was  connected  by  a 
llexible  coupling  to  the  eml  iA  the  couuturahaft.  A  small 
tjtblewa.^  arranged,  having  ii  motion  pEimllel  to  the  drum 
u.vi8.  On  tho  liiblo  an  electromagnet  w;is  fixed,  the  movahla 
armature  of  which  canie^i  a  small  glaw  [lon.  The  olectix)- 
magnelwaspntiiici[x.Miit  with  o  battery  anil  clock,  having  a 
uiinnte  coiitacL.  An  the  drum  waji  mectianicully  driven 
(without  slip)  from  the  cauntershaft,  ita  circumferential 
velocity  vas  proimitiuniU  to  the  speed  of  the  abaft:  andaa 
the  clock  marked  equal  inletvaU  of  time  on  lh«  [uper.  the 
distances  between  these  marks  gave  the  number  of  revo- 
lutions of  the  couutvrshaft  when  measured  on  a  suitiible 
scale.  The  dimcrtsiuns  were  adjusted  so  that  the  drum 
made  one  comjileto  revolution  in  fivci  minutes  whun  the 
countershaft  was  running  at  tho  normal  speed.  Hence,  if 
tho  sjraed  woe  normal,  and  without  variatioD,  the  marka 
made  by  the  clock  would  1m  In  a  straight  line  across  tha  i 
paper.  If  the  si>eed  did  not  vary,  but  was  either  gfOdflH 
or  leee  than  the  normal,  the  clock  marks  wouK)  still  be^^H 
stmight  linea,  though  making  different  angles  wttli  theedgu 
of  the  sheet  of  paper.  An  irregular  speed  would  show  au 
irregular  line. 

Geared  from  the  aame  spindle  that  drove  the  reading 
drum,  and  mounted  on  tho  same  bauo,  was  a  small  centri- 
fugal govemor.  Hia  opening  or  closing  of  the  balls  brought 
a  snufi  contact  lever  against  either  one  or  the  other  of  two 
contact  stops.  Two  ineandescont  himjw,  one  [ilain,  the 
other  coloured  ted,  were  hung  over  the  enginos,  the  i>osi- 
tion  of  tho  contact  lever  determining  whicn,  if  either,  of 
tbo  lamps  uhoiitd  he  flight  At  the  normal  s|ieed  neither 
would  show  light,  but  a  varifttJoo  of  about  half  mr  cent, 
on  cichor  side  would  place  one  or  other  of  the  lamps  in 
circuit.  The  majority  of  the  diagrams  taken  by  the  recorder 
showed  a  giwlual  increase  in  the  ipood  of  tho  counterahafb 
OS  the  vvenitig  utdvunced.  This  uct  will  bo  referred  to 
later  on. 


Qenonlly  speaking,  the  lighting  throughout  the  term  of 
the  exhihition  was  aatJ^factory.  On  threo  or  lour  occajtiona 
only  did  anything  occur  which  would  l&fid  the  public  to 
suspect  that  matters  were  not  exactly  as  they  should  ho. 
This  comparative  fvoedom  from  inconvenience  through 
irro^ilarities  in  the  lighting  was  tho  result  of  the  arraiigo- 
mont  of  tho  circuiba,  ralhor  th&n  tho  conataiicy  of  supply 
to  any  one  circuit. 
^L  The  boilers,  which  worfl  desijifiiiid  by  a  Victorian  railway 
Ffingiiieer.  and  built  in  Melbourne,  behaved  admirably, 
though  working  considerably  beyond  thoir  proper  ca|wicity. 
The  steam  proKstire  was  kept  extremely  regiibi.r,  the  maxi' 
mum  variation  svldom  oxccoding  two  pounda  per  aquare 
iuob  for  the  whole  cvonin^'s  nin.  Tho  fuel  was  coke,  with 
a  little  coal  added  at  timo»  when  difficulty  was  experienced 
in  maintaining  the  full  working  presBuro  required. 

Notwithstanding  the  very  regular  ntcain  proisuro,  the 
speed  of  the  engines  viiried  eunsiderably,  even  thuuph  they 
were  fitted  with  mechaniiim  outwanily  resembling  Hartnels 
automatic  expantioi)  ^eui:  With  tho  full  load  on  the 
countershaft,  and  tlic  engines  iridicuting  about  1,500  h.p., 
u  single  dynamo  thmwn  off  or  on  produced  a  vory  aunaililc 
alteration*  in  the  speed  of  the  rftst  of  the  machiiiery— 
mtllicicnl,  indeed,  to  necessiUitc  the  adjustment  of  the 
theoKLit  controlling  the  potential  difference  at  the  inran- 
dcsconcv  mains,  and  to  ahow  itself  at  tho  9[)oed -indicating 
lamps. 

One  evening  some  trials  wore  made  to  atcertain  the 
ofT&ct  of  an  alteration  in  the  steam  pressure  on  the  speed 
of  the  engiitea,  For  this  puqiosQ  the  preaaure  wm  altered 
one  or  two  jionnds  every  half-liuur  ;  and  it  viiix  found 
that  a  vuriiition  in  prusauro  of  one  puand  per  Hqiiure 
ineb  producod  an  altei'ation  in  the  epccd  of  the  engines 
of  about  i»  iv-volution  jier  minute,  all  othtT  cEin 
ditioiis  roiiminin>;  the  iiuuo.  Tlio  ciu\s«  of  truiible  wu*. 
clearly  enough  in  tho  governor,  and  I  cxponciicod  i\  grcit 
deal  of  anxiety  and  annoyance  from  a  fault  which  should 
not  have  exiftted,  Thft  fa,ct  is.  the  makers  of  the  engines 
could  not  l>c  made  to  uiidoruland  tho  immense  importuuce 
ill  electric  lighting  of  absolute  atoadinoss  in  the  running  of 
the  engines,  or  that  there  was  any  difTcrence  in  the  diiving 
of  dynamo  machinc!i>  and  street  tramways. 

Too  Bnuh  Victoria  dynamos  ran  very  woll  through  the 
whole  six  months  the  exhibition  watt  o]>on,  In  the  main 
they  kept  cool,  though  oceasionallv  the  thrust  bearings 
showed  an  inclination  to  hoat.  The  commutntor«  ran 
with  very  little  aixtrking  when  tho  hnuhcs  wera  properly 
adjusted 

I'nfortunntely,  the  above  satisfactory  remarlis  cannot  be 
rcpejitcd  with  icfcrencc  to  the  arc  dynamos.  Irk  the  firat 
place,  theinKulution  in  many  of  tlicm  w.ia detective  nrinaulli 
cient  Ctinseqiiently,  "electrical  fireworks"  formed  a  not 
unimportant  part  of  tho  evening's  iiroceodingo,  tilt  such 
time  aB  tho  faulty  urmaturee  ami  fiolil  uoils  hod  eilhur  been 
rewound  or  weecfed  out  In  many  cases,  the  machiti»s  ran 
(or  several  wooka  without  giving  any  indications  of  wcak- 
lioiHi,  when  suddenly  a  breakdown  in  the  insulation  would 
take  place.  Another  fault,  more  serious  (if  jjosaible)  than 
the  last,  cxifited  in  some  of  the  armatures— namely, 
UlOOti  which  have  been  designated  "  thinpLte  arma- 
lure«."  All  the  laminated  urmnturus  supplied,  both 
thick  and  thin  ]»lato,  were  built  up  of  the  socalled 
I]  pieces,  bound  in  with  a  strip  of  shoot  iron,  ef^ual  in 
width  to  tho  intended  thickness  of  the  bobbin  core.  There 
was  no  indication  of  the  H  jiiDccs  having  been  )iiiMi>ied 
between  rollers,  or  anything  done  to  give  them  tho  same 
curvature  ae  the  armatiue.  The  horns  of  the  H  pieces  were 
practically  flat^  hence  their  resistance  to  bending  was  simply 
that  due  to  tho  thickness  of  the  metal,  which  is  insulTicient 
in  the  ca««  of  the  thin  plate  armatures.  A  few  wooks  after 
the  opening  of  the  exhibition  sover-il  of  the  thin-plate 
armaturos  throw  out  |>1atcK.  Two  of  those  plates  struck  a 
door-(Kist,  and  gave  unmistak-iblo  evidence  of  the  velocity 
with  which  they  were  thrown.  On  suh»eqiienb  Qccasions 
the  plates  were  not  so  neatly  thrown  out,  but  were  caught 
by  the  fidd-magnots,  and  cut  tho  inflation  of  the  armaturo- 
c(>iU.  By  btl6  time  the  exhibition  closed  a  goodly  number 
of  plates  had  been  thrown  out.     To  prevent  accidents  per- 

Kzino  sereons  wore  placod  over  the  armatures. 
iMUae  of  Ibesv  plates  broakiiig  off  waa  evidently  the 


continual  bending  to  which  they  were  subjected  in  paotne 
through  the  diH'erent  [rarta  of  the  magnetic  tield  in  whicn 
ihey  rotiited.  The  force  due  to  the  rototion  of  the  artna- 
turo  tends  to  bend  the  plates  outwanla,  while  that  duo  to 
the  attraction  of  the  pole-pieces  has  the  opporite  tendency 
(at  least  with  reference  to  tht>  outer  plates).  Clearly,  then, 
though  the  force  duo  tu  rotation  is  constant,  as  the  plates 
jtass  through  a  magnetic  field  which  is  not  uniform  in 
inten.iit^  or  dirction  with  reference  to  any  given  armature 
rodiuf,  the  force  tending  tu  bend  the  plates  inu-ards  milat 
vary  in  ditlcrcnt  [larta  of  the  ticM,  and  a  constant  bending 
of  the  pktoB  must  result.  This  mechanical  fault  was  a 
very  serious  one,  and  might  have  caused  daniogo  to  life 
and  limb. 

Before  describing  the  methods  use<I  and  teats  made  with 
the  dynamo  raochinci,  it  may  not  be  out  of  place  to  give  a 
few  i>f  tho  reasons  which  led  to  the  selection  of  the  method 
aduptud.  In  order  that  the  testa  should  be  equally  satis- 
facl«ry  to  all  concerneii,  it  was  essential  that  tho  macbinoB 
shoutu  be  tested  under  the  ucUml  working  conditions,  or 
while  they  were  at  work  un  their  respective  circuits.  It 
was  not  thought  to  be  important  that  all  measurements 
taken  should  be  of  the  highest  degree  o(  acciu-acy.  As 
practical  unginotii's  know,  the  conditions  of  running  do  uot 
roniiiin  constant  (especially  in  arc  lauchinee)  (or  many  con- 
secutive momsnts,  and  the  fiuctuations  which  take  pUoe 
iLd'ect  all  data,  anrt  the  reaiilting  ethciency  from  instant  to 
instant.  Hence  the  desire  wis  to  make  te»ts  which  would 
bo  of  practical,  rather  than  theoretiwil,  value. 

The  many  more  recently  suggested  methods  of  testing 
dynamoN  [[■  which  all  the  moa^urementAtiiken  are  electrical, 
«iic)i  u»  Carttew's  and  Swinburne's,  or  in  which  the  mocbanicnl 
is  tho  smaller  part,  aucb  aa  Ur.  flopkinson's,  were  carefully 
idiisidored  witli  reference  to  tho  special  form  of  machine  to 
\te  tested.  Of  iheso  niytliods,  that  of  Cipuiiri  Cardew 
seemed  to  Ito  tho  only  ono  that  would  give  eatisfactorr 
ro^nlt^,  for  by  it  the  muchince  can  be  tested  under  the  actual 
conditions  of  working 

Now  that  it  is  no  kinger  thought  that  a  dynamo  is  rimply 
a  giinorator  of  electricity,  and  as  such  may  bo  used  irwiis- 
erimimitely  for  afiy  purpose  to  which  electricity  is  ap|tIiod, 
makers  designing  special  forms  of  machine  to  meet  the 
■liiforentrttttuiremenis  for  which  they  arc  to  be  used,  the 
importance  of  conHidering  the  behaviour  of  tho  machine 
when  working  iimler  the  exact  conditions  for  which  it  was 
dtutigncd  cannot  he  ovor-osti mated . 

In  conaiiloring  the  matter,  the  many  advantages,  from  a 
mathematical  stantl[H)i[it.  of  selecting  one  of  the  above- 
mentioned  methoiis,  or  of  ninning  the  machine  on  a  closed 
motuUic  circuit,  could  not  be  overlooked.  How  much  more 
satisfactorj'  it  would  Iw  to  have  the  current  almost  abso- 
lutely steady,  without  those  fluctuations  caused  by  a  faulty 
lamp  or  a  l>ad  carbon,  which  ranke  the  readings  of  tho 
insirumont  iisod  in  testing  so  irregular,  and  so  difficult  to 
obtain  with  any  degree  of  accuracy.  But  the  machines 
were  not  made  to  nin  on  closed  metallic  circuit,  and,  if 
they  are  to  be  tested  fair'ly,  miit^t  be  t«Ktod  with  all  tbo 
fluctuations  of  current,  friction  caused  by  pull  of  belt  on 
bearings,  and  other  modifying  influences  which  exist  under 
the  normal  condition  of  working, 

In  some  classes  of  machine,  where  the  commutator  baa 
many  segments,  and  each  section  uf  the  armature  winding 
his  but  few  convolutions,  e$pecially  if  the  machine  is  in- 
tonded  to  light  incandescent  lamps  or  chat:ge  eocondai^ 
batteries,  the  chances  uf  error  in  any  of  the  above  methotu 
would  be  a  minimum.  But  with  machines  like  the  Bnish 
arc  dynamoH,  where  the  comratitaior  Augments  are  few, 
and  the  number  of  windings  per  armature-coil  very  great, 
the  errors  introduced  by  running  the  machine  on  closed 
meullic  circuit  instead  of  the  ordinary  lamp  circuit  for 
which  it  was  detigned  may  be  consiiierable,  unless  the 
metallic  circuit  is  urniogod  to  have  thu  same  solf-induetioD 
aa  tho  lamp  cii-cuit.  With  such  machines  aa  the  Brash, 
the  current  should  \ie  maintained  oa  nearly  as  poeaible 
at  the  value  for  which  the  machine  was  designed,  as  small 
alterations  in  the  current  may  proiluce  sensible  altentions 
in  tho  behaviour  of  the  machine.  Tho  tests  should  be 
miulo  when  the  machines  have  attainofi  their  state  of  ^tteady 
temperature.  It  is,  of  course,  nevlless  to  insist  that  the 
macDine  shall  on  oaeh  and  every  day  nweb  its  stato  of 
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rteady  tflmperntnre,  a*  the  •tmo«phoric  temperature  may 
vwy  coii»itlcnibIy.  It  is  fliifficicnt  if  tbo  mnclimo  attains  a 
t«mpenitiire  which  woiiM  he  its  steady  stale  with  some 
kriuwti  atmoapberic  tompernture  within  the  niiige  of  jirac- 
tical  work. 

If  Dr.  Hopkinsoti's  method,  whercj  two  similar  maohineti 
hftvo  their  iirmaturea  n«idly  con-iected,  were  used,  it  would 
bo  needful  to  consider  ibe  exact  relative  angular  position  of 
the  corre^uo tiding  coils  in  the  two  anuiituros.  It  thin  were 
not  iitleniJed  to,  the  armaturefi  might  be  so  conneotftd  Lbiit 
the  periodic  fluctuations  of  the  current  would  bo  cither 
increased  or  diniiniabv<l  by  the  combination  of  the 
machines  ;  honco  the  condiliotiB  of  practical  work  might 
not  bo  iittained.  In  any  case,  with  the  two  machines 
directly  coujiled  (electn cully),  as  suggested  either  by  Hop- 
kiiison  or  Swinburne,  the  modifying  ofTect  oE  tlie  awlf-indnc- 
tioti  of  the  circuit  ou  the  current  Ructuation  would  bo  lost. 

For  tbui>e  and  other  rea«)ii!i  the  clo»nt  methods  adojited 
V)y  HopkinBon  and  Swinburne  were  tleemed  untiditahlo  in 
this  particular  case.  Cardew's  method  was  also  rejected  as 
being  unwieldy,  necoAsituting  as  it  tloos  the  removal  of  thc- 
III  aril  in  es,  and  so  many  belt  tranRmiEBions. 

As  no  other  purely  electrical  method  was  thought  of,  it 
was  deteitiiincu  to  udopt  the  method  involving  tbo  uro  of 
n  mechanical  dynamometer  for  meafuring  the  energy 
absorbed  by  the  raachino,  and  to  measure  the  output  by 
the  ordinary  electrical  method. 

The  chief  disiidviintiii'e  of  this  piiiii  appcsirod  to  be  in 
the  nuctisMity  of  having  all  the  inetruments  used  accurately 
calibrated.  The  efficiency  would  not  be  the  ratio  of  two 
seta  of  ineasiiromonte  titkeu  by  the  samu  instrument,  or 
even  by  two  difTorent  iiet«  of  inxtruments  which  could  be 
directly  comiuirod  hder  se.  But  a«  there  is  iio  great  diffi- 
culty in  the  calibration  of  electrical  inalrunieittj^,  at  least 
within  a  degree  of  accuracy  sufficient  for  all  pmciical  pur- 
poCM,  and  the  mechanical  ilyiiamooioter  oiin  be  directly 
tceted,  the  increaaod  facilities  for  testing  tbe  uiuchtncs 
whilst  actually  working  on  iheii  respective  cii-cuits  uas 
conaidorod  sufBcient  to  outweigh  tlio  diaudvantages  of  tlic 
method. 

In  all  efficiency  teats  but  one,  Siemens  electro-dynamo- 
meters were  used    to    measure    the  current.     For  some 
other   tests  Ayrton    and    Perry's  meters,  of  both  spring 
•od    magiiet    forma,    were    used.      The    valuer    of    the 
readings  of  these  instruments  were  carefully  determined 
by  com[>nrison  with  tho  eioctro-dynamonietera .     The  latter 
iDirtrumeiit  was  calibrated  by  connectiDg  it  in  scries  with  a 
battery,  an  adjujitabln   resistance,   and  a  fixed  resistance 
ooiuisting  of  a  large  number  of  small  german  silver  wires 
arranged  eo  that  any  number  could  be  put  in  paraliel.  The 
mastive  terminals  to  which  tho  small  german  silver  wires 
were  fastened  were    connected  through  a  very  sensitive 
reflecting  galvanometer  and  a  standard  Clark  cell,     A  key 
was,  of  course,  placed  in  each   circuit.     With  a  given  num- 
ber of  german  silver  wires  in  parallel,  the  current  through 
the  totid  circuit  was  adjuatod   by  meauR  of  the  vaiiable 
resistauco  till  the  potcutiat  difforeuce  at  the  tcrminili  of 
tho  german  silver  wiroa  was  eijual  to  the   H.M.K.  of  the 
stanoard  cell.     The   eicact  roftiatauce  of  the  german  tilver 
wires  was  immediately  measured  by  the  atd  of  one   of 
Elliot's  metro  hridgea.   A  small  stttntbrd  rcstntunce  was  con 
stiiicted   from  a  piece  of  the  same  gennan  silver  wire  as 
that  used  in  the  tixe<l  resistance.     The  exact  value  of  thiii 
coil  wa£  found  by  comparison  with  one  uf  BlHote  atirid.ti'd 
B.A.  unita.     All  apparatus  to  be  usud  was   placed   in  posi- 
tion Bome  time  before  required,  to  allow  the  tem^ieraUiie  of 
all  parts  to  become  eijual.     Tbe  temperature  was  taken  by 
a  stendard  thermometer,  which  had  boon  tested  at  the  Kow 
ObMFvatory.    Two  standanl  cells  were  used — one  by  L, 
Ulartc,  Mttirhead,  and  Co.,  the  other  made  up  at  the  time 
in   accordanco   with   Lord    Huyloigb'H  inetnictions,   whose 
formula  for  the  variation  of  tbe  E.M.F.  of  the  cell  with 
change  of  temperature  was  uaed     The  two  colls  when 
teelea  were  found  to  be  almost  exactly  etjual.     No  difl'or' 
ence  could  be  detected  when  they  were  compared  by  the 
condenser  and  ballistic  galvanometer.     Unt  a  verj'  small 
dilfereitce  did  exist,  and  was  shown  by  the  deflection  on  a 
aensitive  reflecting  ^vaiiometer  when  the  cells  were  con- 
necied  zinc  to  zinc,  the  romiluing  terminals  being  coruieeted 
to  tbo  galvanometer.  ' 


In  all  calibrations  some  measuremente  were  taken  with 
each  of  the  standard  cells.  The  results  of  the  calibration 
testa  of  the  Siemens  elefltro-dynamomoter  gave  the  value 
of  the  eon8tant=-8716.  The  constant  as  given  by  the 
maker  was  '87 — a  difTercnce  of  less  than  one-fifth  per  cent. 
The  same  elsctro-dvnamometor  when  compared  with  one  of 
Ayrton  and  Perry  »  laleet  8|>ring  ammeters  differed  by  very  M 
little  more  than  01  per  cent.  I 

Two  vrillmoters  were  used — -one  of  Ayrton  and  Perry's 
spring  form,  tbe  other  of  the  olectro-dyiiHmomot^r  pattern. 
Both  of  these  instrumonts  wore  wound  with  copper  wire, 
and  large  resistance  coils  of  german  silver  wire,  differ- 
entially wound,  were  used  to  rcfuce  tho  potential  difToronco 
nt  the  terminals  of  the  Instrument  proper.  Tho  voltmotera 
wore  calibrated  in  exactly  the  same  manner  aa  the  current- 
meters.  Thoy  wore  also  checked  by  measuring  the  potential 
diflcrenec  at  the  terminals  of  a  known  resistance  by  means 
of  tbo  condenser  »nd  ballistic  galvanometer.  These  two 
methods  gave  exactly  the  same  results  in  several  taste,  and 
the  condonBor  method  waa  ultimately  discontinued,  owing 
to  tho  difficulty  of  obtaining  a  jilace  where  tho  ballistic  gal- 
vanometer could  be  u«ed  without  intorfereiico  from  loco- 
motives moving  in  the  vicinity.  The  dynamometer  volt- 
meter was  aftorwarda  compai-ea  with  one  of  Ayrton  and 
Perry's  spring  meters  :  for  100  volts  tho  difTerence  in  their 
readmgs  did  not  exceed  nne-tenth  uf  a  volt. 

Tho  metre  bridge  was  calibrated  by  Carey  t'oster's  well- 
known  mothofl.  An  additional  corectioii  had  lo  be  made 
for  tho  heating  of  the  gauge  wire  by  conduction  from  tbe 
binding  screws.  No  9(»ecial  means  were  previously  em- 
ployed to  prevent  error  fi^om  this  som-ce,  as  it  was  not 
anticii>atcd  that  the  effect  would  bo  appriiciabte. 

The  selection  of  a  suitable  tnocbatiicid  dynamometer  was 
not  e^isy.  Tho  following  conditions  were  laid  down  lut 
csacHtifil  :  I,  It  must  be  susceptible  of  a  fair  degree  of 
accuracy,   and   tihow   instantly  any   variation  in  the  load, 

2.  It  should  be  of  such  a  foim  that  errors  are  not  likely  to 
ai-iee  from  the  diflicultv  (owing  to  the  thickness  of  the  belt) 
of  accurately  determining  tho  virtual  ruiius  of  iho  pulley; 
and  no  ]>owor  should  be  nbsorbod  between  the  point  at 
which  the  prceauru  is  measured  and  the  dynamo  epindle. 

3.  Any  springs  contained  must  lie  so  placed  that  centri- 
fugal force  will  not  intiwliit'e  uncertain  effecta  on  the  indi- 
cations of  tho  instrument.  4.  It  Ofust  bo  portable,  and 
easily  fitted  up. 

The  fint  condition  simply  re<|uireB  that  whatever  tho 
principle  involved  it  Bbikll  bo  faithfully  executed,  and  that 
tho  moment  of  inertia  and  number  of  moving  parta  ahall  be 
aa  small  as  pofrsibte.  The  second  condition  requires  that 
the  power  shall  be  tranfiraiited  to  the  spindle  of  the 
dynamo  at  some  hxed  diskincu  fiora  \la  axis  uf  rotation, 
and  that  it  is  the  pressure  at  tliis  point  which  is  shown  on 
the  indicating  mecnaniam. 

llie  simplest  way  of  fulfilling  the  above  conditions 
eccmed  to  Ik  to  give  thodyiiamometer  the  form  of  apultey 
to  be  directly  applied  to  the  spindle  of  the  machine  tatted. 
It  is  important  that  tbe  displacement  of  any  of  the  parts  of 
tbe  mechanism  shall  bo  very  small,  even  though  the  indi- 
cator {lasses  from  zero  to  its  maximuiu  reading. 

(To  hf.  amlinuoi.) 


SOKE    METHODS    OF    REGULATING    ACCUMULA- 
TOBS  IN  ELECTRIC  LIGHTING.* 

»Y  oBh  B.  niBoorr,  jvr. 

[a  proparins  th«  followiax  papar,  the  limited  moth  of  whidi  1>  indi- 
o&tcd  Ityita  titl«,  I  harttauumM  ihftt  it  u  gancralty  coimmIm)  tliat 
tKc  modmn  «!«otncaceiimnl4tAr  U  kti  *p[»r«nia  capkbl«  rtT  porfcrni. 
ing  n  [woiilur  but  naaful  fiinctian  iq  tli«  art  or  el«otn'c  lightim;  u  nou- 
Goinin«Tci«lty  pnaticMl,  and  that  it  u  free  from  defects  which  voiilJ 
render  it  uuHUtsblo  lor  snoh  ■|>|ilicatIaD.  Indeed,  I  ua  sure  tbat 
vir«iy  oarofulolmwor  his  uoUmI  m  th«  somewbst  slow  avolutlouof 
tU«  ooutiiuulBtor  that  struotunl  iuiproTeui«iit  kikI  adapUtiou  to  prw- 
tiD4l  re>iuiie)ii«iiU  wliicli  uij<|ii«atioiuibljr  ihow  thst  il  liaa  come  to 
itay,  aud  will  seknowledfte  that  BTen  u  it  exisb  u-dsv  the  Bcvnain- 
later  is  a  factor  in  eleclrtoal  Emluttr;  too  LuiimitSQC  to  be  i([uoroil  ttjr 
tlioau  vrliD  lake  a  broad  view  ol  the  tituatiou. 

*  PativT  read  before  the  Anioricaa  Inatitulo  of  Eloctncal  Koj^iuoeni, 
Now  ^orV.  October  29.  1889.  From  au  ulvanco  iroof  tnm  the 
BUetriMl  ffVU,  Mew  York. 
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It  ll  not  my  tntamiau  la  nkt  tn  Hiom  auineraiu  §iicc^]n(nl  spiili- 
Mtlftns  oraommuUtOTB  to  thu  i^rui'iilBiou  oT  nuiall  umriua  vmmIh  oiid 
Und  VWhielM,  ta  or  llglltiliK  ^'"]  otIi«r  mluor  work  wlieru  Ibu  caa- 
tJnuoUH  enioralkiB  of  powtr  rrom  tlii:  comliuitian  of  lati  would  be 
lin))rv!lia>b)« :  ncillier  am  I  fully  itticuiu  tiieii  itiaru'lLTlaCic  aclion* 
tiailcr  W(irkln£  rninljiioii!!.  witliiu  Iliu  limiU  of  ihU  paper.  KevKr. 
llielrar^  ln-r'nc  prorrnlinx  lo  tlm  RiihjccT  pn)|inr,  I  deem  il  inniiiiiliciil 
to  jjoiut  out  that  tlie  olcctrical  accuinulatat.  ovDii  iQ  iU  more 
fln[>r£>v«il  fariiiH,  ia  uii  ■jij-Brntuii  haviiiv  well  ilafinail  UiiiiU  vt 
Mpuity,  auil  that  theso  liiuiu  ojinnal  ba  hitliitii&lly  (>icMd*i)  niLlioiit 
•ii<Ungvrin([  iU  DtToetivonoM  uiil  inptiniig  iin  ilnnbility.  (Itno- 
nJiy  RpralniiK  tlip  liinit>  nPntrod  to.  wkbh  rm-  witli  ovai?  type  mi 
REt  of  cell.  rcUir  to  the  ratp  and  quaulitj  of  charge  unl  dJKn&Tge, 
Uw«o  faclara  being;  lucaaiirctl  rcapoctivitly  lii  auiperea  and  amponi-liaiira. 

lo  cousiUoiujj;  lliia  juliuiitii'uii.  boirevur.  it  sliuiilil  uot  Iki  foi'xulluti 

llidt  rvny  djru»trio  rlwlriL'   limcliiui.'   i»,  lo   a    vcrtiin    Cvtvut,  tulijeft 

t(i  similar  limit atiiiM.  for,  ttlcc  tliu  afoiitiiulntAr,  ii'  k  is  >U>riian'W  Af 
Ihi'tii.  llm  areira|i*l)l«  of  ){i<nL>ratiij{{  a  turwot  lat  MtuaJin^  Ibeir 
mIu  cariviuff  fniiwity.  Heff  llie  lilcriiFiit  ctul'h.  Iiowevur,  foi  wliil« 
l}ie  dynmiio  nil)  dulivi^r  itH  iiuitii«l  nirrniit  lU  liin>;  an  ailci|ii.kt«!  jiowcr 
ii>  aji|ilied  Lit  its  sbntl,  l>^  continuing  to  dtniv  uiirreiil  Ironi  nii  ociril 
ii>iilat«r  For  loo  long  a  timo,  mm  likcwiio  tivta  an  cxconirc  rate  and 
•jiMntitjr  of  charge,  lerioiii  damaoa  may  roanlt.  In  fact,  tn  antiif 
m'(ipi'l4<ui  aorUTnv.Utor  raaf  Im  littmad  to  ■  drau^l't  animal,  irlilch 
rnii  bi'  mnitc  lo  ]ji'if<irin  nbiioniial);  targe  amoiiiiti  '•(  itiirk  for  nliort 
pcrio>U  of  tiiiti;.  but  only  at  the  cxpnite  of  tta  vitdljiy  if  tlio  {iractioe 
ii  freiiiicnt. 

Wliik  timtt'i  lulxlil  tiu  nalil  lYij&rJiux  tli«  jitaintcuanov  ul  acou- 
mul«t«r*,  oiul,  miiti-ovcr,  lli-.'  a)<)>«r»tii«  tti  Iki  I'ltrwutly  dMcribcd 
is  tmplayed  in  a  Iai'f>o  niOiumu  for  tlict  i>iii'tioa«  of  frlFouliii;;  jjrujx'i' 
IiiaiiilcuiuiO'  u*  Hell  ia  ivfftUtiaii.  il  iniiirL  immi.-u  to  nay  hefp  lliat  thi^ 
ijniujttl  wcikiiiK  ™i<-'  ""il  i.'«|HH'ity  €if  itii  ai'iiiiiiilnttir  imLti-rj"  liaviii|{ 
^bwnalaleJ  hy  iliv  malcrti,  all  nciMvcwiy  ilata  rclaUtid  li>  iU  dm;  riixy 

.MIMiteincU  fmaii  Llii^  itidiratiiiiiK  ol  ontinary  hyilrcitiictcr!!,  nmitifi 
iM  voltiiiclcri.  That  Utoaay,  dtuiii];  tbv  i-Ihukc  an>l  dUcliit(xi<- 
ofiiK-Ii  a  liutttTv  till' riAfl  ami  fftll  n(  jln  [H>t4intial  anil  of  tbc  i-iiri.-ilii- 
grantv  of  tlui  r1a-!tmtyt(i  in  ita  cclla,  arohotli  i]iiantitatinily  itiilK'a- 
tivoof  ilxcondilion  and  m^uidty  fordoing  work.  It  ij^i  t^vMniit  from 
what  han  alremly  bevn  uid  n'garJius  tbu  mirortanm  ol  warkinj!  acoir 
lutilalois  within  certain  |in;soiiU»l  tluiics.  that  In  oiilci:  Loolfoct  tliix 
rcanit  Lvt'i  dujiMt»  uf  a|i|iui-itiiis  umat  1m  iiioviilwl  with  uvury  iKt.'uiiiii- 
Utvr  iiiBlallsliiiu — viz.,  iudicatiuL'  oc  iiivasiiri'i;;  iut>tniiiit'iits,  aud 
ngiilatinK  ap|dinnci=8  to  be  o]>tfnt«il  uilU«r  mtonutically  ot  by  IijukI. 
I  atn  (^onHtriLiiitiil  to  add  Ii*t«  that  ciLrcfiil  mi-U  oxt^udcil  olitcrvation 
Ifiailii  iiLu  to  Iwliovv  tJiat  a  Uwk  of  aiiinLviai  ion  of  tbtiw  ouw  obviuiiK 
fnclt  will  larp^ly  ouiuuiit  for  llii-  ill  aiioiiru  uttuiidiiiK  iimiiy  iif  Ihr 
oaflior  acoumtilattir  inxtallaiioiu. 

AllhoDgli  thcrv  ia  tcniHtn  for  l«licviiii;  that  m>in«  of  tho  I'luly  l^ro- 
iiiot«ra  of  liUvilictM  mtctptiwa  IjuiM  an  thu  luaaiifaotu'i^  of  dvi.lrioal 
•ocuinnlalon^  astiripalod  tliat  acctiiniilator  HVHtvtiiiL  of  liglitin^  wi>r<i 
diBtLtied  to  cotn)K>ti>  with  uid  {K?rhi|'4  sLi]>rni)>ili>  many  dir«i't  wyiitpniv 
I  halievD  that  the  iiiorD  mstnre  nioilern  id«a  is  tliat  Ilicy  sri<.  for  the 

rent  at  K-aal,  mainly  auliaiiliary  tu other  elMtric  ligliiiu};  ayaivmt. 
■uxiliariuM  tu  inouy  Uii'SL't  nyfileiJiB,  nomiiiiiilaloni  uiidi)iibt«Oly 
Bffect  ft  roduuLi-uu  in  TmiiiiiiKL'Stx^iiw".  am)  luld  au  ukmunt  uf  rvlta- 
lititjr,  WndcH  ncuuiniilinhitii;  L-nrtAiii  iviuitt  that  ate  not  uthurwise 
obrainaldn.  In  otdtr  to  fully  AjititwiUtci  the  truth  ot  tlic(i«  itttt- 
nii'dtx,  it  will  bn  iiiNiMKary  tu  |;iaDen  at  tlio  roudilionii  communly 
oxUting  in  onlinnry  imolLtnl  ami  mmlral  Rtatlori  |ilantji  ai  llicy  aiv 
ai'.ratM  at  tho  riii^iit  liniH.  Donlrtlwa  avaryont:  nlio  in  faniiliar 
wIDi  tho  ulectrii^  li;.'hling  bauoOM  b  BciiiiiuutcHi  nitli  thn 
vaKaricti  of  tli«  I'Mid  cnn'M  during  uavh  24  hotiiv  of  a  cou- 
ti-»l  itattoc's  ititi.  i:<.'iii>ral1y  uMaltin);,  aliout  nuhMt  tho  loail 
Iw^Di  to  iui^rtan'  ^.Todnal ly,  liiully  fAachoa  a  maxJRiiini  which  is 
niiintaiuMd  for  a  ;^'A(i>r  or  Ims  jwrloil  ul  time,  and  then  falU  to  a 
mi  .imuni.  atiiHit  wlufb  it  tlik'tiiak"i  lot  tliu  remainder  of  th«  2A 
hniini.  Almnitt  cv«ia'  ijKiluluii  ijlaiil,  wliuthur  it  be  in  olHoe  buililinj;, 
hold,  or  n|«rtiiii:nl  Iioubu,  liua  a  (turvc  of  the  aaiiio  K«ii«ral  clianct^T  i 
4iitl  pcoliBiilr  inofit  riianufiK'ttiriug  citabli»binDUts  would  jimfur  lo 
liavt  a  fvw  Iwhtii  burniii;(  thiuiiRh  tin;  iii^ht,  if  only  for  the  wati<h' 
man's  conv«ninneii,  Wf re  it  not  for  chn  nxpftian  cnlaiti^d  by  tliv  L-iin- 
IiDUOUn  o]«ration  of  the  iilatil.  It  is  a  trniMn  to  '•ay  that  um  eott  u( 
liwl  t>er  hoi^epowvr  inrrnaw*  inriimaly  a«  the  power  plant 
ujirratoa  below  ita  numial  capncily,  and  tltM  other  ojiorstin);  oxnvuaca 
oru,  to  a  connidembU-  cMont,  fixed  initc|>cnd«DtIy  of  tho  load.  lu 
Tiew  c(  thcao  facta,  it  in  luijvsrMlly  ackiiowlvd^Hil  that  tlin  o[>«i«tion 
(if  largo  [lowcr  [>lantn  of  any  cbaractor  dnrin^;  pfrioiU  of  light  loaili, 
ia  cnannnaaly  waauTu!.  Many  hav«  hojwul  that  tho  anii|>lying  of 
4'uirvnl  (o  ■'mall  ulnctric  motura  durint;  tlii.<  day  wanid  ivniedy  th« 
evil  in  lighting!  MAtioiii,  and  lo  wiiue  oxtunt  Ihu  ■•xiiectalloii  iiat  Ivi'u 
Tualiacd  In  inaniirartiirin^rvutrtn;  hut  v\ki\  tmro  l]i«  unfoitiiiiaii;  iirvr- 
iBi'piiiK  of  the  motor  nhd  lamp  ocrviuo  rtill  leavon  au  iiiidwirablc 
XttUKia. 

Itvn,  tli'O,  in  A  I'lT-UI  it)  which  aceitniulatiirs  may  |iirr<iTin  tb<^tr 
i<)«.'(ria]  fiiiK'tiou,  Hot  in  ■'omiiotition  with  dinsi'l  >y!in.iin>i.  but  ii» 
Htiiiplyliif;  lh>>  iniMiiiK  fealurv  in  Ihn  coiiiiiK-Kully  Muaei^iHriil 
iiprratiuu  of  24>boiir  jdaiita  uf  iiiodDtatr  nini.  ThiTn  t*  no  oliitack 
it)  tlif  way  uf  a|i|>]yin4'  a  Huflitiuut  cunihor  uf  aociiinitlator*  to  a 
lilaiil  of  till  chaniotcr  muittioncHl,  to  niaiutaiu  Iku  light  load  -luTinx 
tlif  liiu«  it  would  not  tmy  to  oiwratir  lliu  tiowor  plant,  anil  to  {iroviil* 
lorlbc  charring  of  the  awiininlatani  ilunDg  the  iwiilar  running 
tinia  of  tlia  dviM'noa.  Afuuuiin",  in  tlluHtration  of  this  atnlemcni, 
lliiit  10  honm  u  th«  ordinary  wurkiuj;  day.  aad  Ibat  the  eu^act  of 
a  contra]  lig)ittn^  itatifin  aru  ntartuil  at  2  p.m.  and  an.'  oporaloii 
nntil  midnight,  it  ia  prokaUF,  if  not  curtain,  that  there  mill  Im 
tiilHcicut  surfiloa  curteat  (or  an  amitlc  Iviigtli  of  time  to  cbarjcv 
rtiough  aiccuiiiidators.  lor  tli«  ttivioo  r«-|tiir(il  alter  tho  fiij^nen 
VMM  to  ravolvo,  oxdndiog,  Ol  ootirM,  tho  iHirioil  of  txa^iiiiiuin 
Lio«d.  whan  the  dynuniM  vriUbe  Uxotl  tn  their  full  cajwity  in  their 
Itr  smice.    Under  mch  t«Dditions  Uie  cnxiiies  oould  ba  o|>«ratMl 


at  floinvwlierQ  near  their  norinal  I'liiiaciiy  diirluj^  th«  whole  jimiimI  of 
tlmir  niDuuiK  timo,  and  the  cost  or  unit  (>ow«r  would  he  a  niiiiniiimi 
whih-  uuly  uuf  (tafT  ul  iiitn  will  hi-  r<.v|iiiit.'d.  It  luav  )io  adviaablo  to 
explain  here  that  Utlinui^h  tlic  i^urri^nt,  ^iiilabb  for  ehar)^ng  tha 
batturieu  iluHu);  the  iv^niUr  running;  time  of  1b<>  dynamoa  wnuid  VBty 
with  tho  lnni|i1oail.  lliii  iHof  no  imjiorlNiicr,  anil  ■■  not  onrntial  that 
thr  hatti'nca  thoiiM  ho  char^l  at  a  nnifarjii  ralr.  tn  tliroaae  ol  »nA 
ittaliou"  aa  o'no  aupplv  arc  lighta,  tl>o  cugiao*  vouU  ha  alarted  later, 
and  o))tfra(eJ  thi-onj^h  thv  night~  Hcndoa  rnlncing  tli»  u{i«raLiii|; 
nx|H>nMfi  of  a  atatioii  dunne  iU  fmrioils  nf  light  load  to  a  griMtt^ 
ox  tent  than  they  InOToaao  them  at  ntlirr  tiuiiui.  in  tho  erant  «f 
soddsnt  to  the  jtower  plant  or  incaiidoicent  dynamoa,  the  Heani 
latora  can  always  be  called  apoD  for  citra  senice,  whlla  whanevt 
tliDte  ia  an  abuuriuslly  hoai,-)-  demand  for  cunvut  Lliey  aay  «bo 
opumted  iu  oun,) unction  with  the  dyiiatuo*. 

lint  tht-ro  ia  ntill  another  (ii>li]  in  which  ai-onaittlatoTB  mav  tw 
employed  to  eqnal  advantage— vix.,  that  ot  loug-djstanw  U^i 
now  to  MiDOMimlljr  ooenpinl  by  tlio  altaiuator  converter  aystara. 
awuniulator  ia,  isd«od,  marely  a  fUeniii^al  voDverlcr,  wklcb 
iim^ijualled  ai  a  |iic4aur«  rcilucor,  anil  anyone  who  ^na  oanf 
thoiiglit  to  the  subject  wiU  perocivn  what  aa  esoellent  auhatitato 
i*  Tor  the  alternator  ton vtTt«r  in  thoao  Mtitation*  whore  the  charaiet 
nf  tho  lighrinz  tiiakea  it  Dootaaarj  to  run  "light"  for  roanf  bo 
i>ai-h  day.  Inilaed,  I  oan  only  awount  for  lliu  lact  that  aommnUt 
wpio  not  loDg  tinoe  more  (^itoDsivdy  iMi^d  fnr  thii  rlana  of  lighting^l 
except  by  the  oxlitanoe  of  a  feEillugoi  wi:ptioixmaatolheiT  dnrabUtty^ 
together  with  tlielr  aomewhat  fotniiilablo  fint  ooat. 

Aa  luaanfaL-lnivm  nnw  iniarautou  t]i«  diirabLUty  ofaccumHULot^  i 
•itiduri.'«rtaiu  (^ouditiont  of  iiao,  fur  an  annual  |>oreetita){e  on  tlitir  litvt 
aifht,  au<l  ta  uH-tliojii  of  tnaitufatcnru  niDHt  improw  with  experieno* 
auit  morlerula  that  euat,  both  of  liusn  objeotioiu  are  gradually  held 

UKHbiilHl. 

Kilt  eviii  ill  t!ir  iiTiwiOt  atattiof  Llio  art,  tbonuBuLion  of  liriit , 

detirvdatiaii  niid  uluciancy  may  bo  duly  allowoil  lor,  and  a  ronaidnr 
abU'  reduction  in  ujx-ratiut;  eii>aaaoa  atiU  altown  to  reault  from  the" 
luu  of  a■^<'IlniuUtu^«  uiid«(  nitny  oitoanwlaticoa.  To  q nolo  fram  aa 
atticlu  by  Lli«  writ«r  ''On  tho  Place  of  Aoouniulatoia  in  Bloetrie 
Lighting,"  which  waa  publldltwl  in  the  Manh  iasiio  of  ths  ElrdriaU 
Swjiwrr : 

''  ^'hciiovor  Goits  kind  ul  i.-ii(<txy  is  tranaformod  into  aaolhoi  kind,  j 
nimu  or  luu  loaa  om  Im  sbawii  lu  occur,  and  the  action  of  the 
ciimulator  ia  not  on  ciiw|itiou  to  tliix  rule.    Tlic  proportion  of  L. 
generally  rarin  with  tbc  oonditioua  nnder  which  the  traumforeDatioa] 
In  elTocted,  and  in  thi'  cane  of  tho  acoumulitoc  deiModd  mainly  npofl" 
the  mtu  uf  i^hargo  and  diiicbnrgi'.     If  tliiiao  double  trauafonnatlana am 
cunilnctwl  ilnwTy  llie  losa  rr.ay  lu  nearly  tuappreclahle.  lint  at  the 
hiKhcr  mtca  nhidi  ara  frvquently  diiniamled  in  pncticxi  thu  efficienoy- 
IH  proporliouatvly  nxluocd.     Tlio  fncl  ot   tlio   exiatvnco  of  thia  Id^I 
vioarly  iudicaliQ  that  the  diruet  pTOiluGtion  and  coniumpttoa  of  uleo- 
Iridtyiiiiixt  always   iw   le«  expeiiaivo,  both   in   original   outlay  and 
conLof  iirodiiclioii,  than  ilaHtibieiiUMit  niut  tlirungh  the  modinm  of 
iiccumiilBtom;ttiihuiii,  uiiIhliiI,  th0roar4oth«tmo<lilyingC'On<litton4wUcb  1 
ovcrbalanoa   the  oiiditioiul  uohL  uf  ax^nuiulatorf    and  oltaet    tbeir' 
uiainteiiaiicu.     That  aurh  i:unditiou>i  do  oxiat  in  many  hram^hw 
Llio  irUiitric  lighting  indiinlry  pan  be  iijadily  d«luoaatruti,-d,  aud  it  tnay] 
IthcwijH;  be  >hov,-n  that  the  ui>v  of  a(.vu  inula  torn  aa  auxiliarim  to  maitT^ 
ezl»tiD|;  lighting  iiUnbi  woultl  «uuie  a  marked  rcductioa  In  their 
Tunuttig  axjiengofi. 

ITrum  what  baa  already  Vmoii  aaid  mgardiug  the  LofaUlble  oartain^  ■' 
of  laaa  rMultiug  fhJin  any  form  of  cnmrorsiou  of  ouergy,  it  it  vviilentl 
thai  if  tlio  load  wt^rc  c<iual  to  ihr  capacity  of  n  plaat  for  34  honnj 
Nicti  day,  no  Hytitoni  afcunvuniun  could  compote  in  iioint  of  M»noin3~~^ 
with  one  whioh  eO'votod  tliv  dirvct  pTodnction  and  lue  of  tlu  onmmti. 
Tlioro  ia  an  exoeption  two  to  thia  gononl  alateuiuit,  liowever,  whant] 
one  or  more  grou[«  uf  lurupa  ai-u  loDated  at  fuob  a  Kteat  diatuoe  frMEJ 
the  vnnvB  of  [lower,  that  tlia  interest  on  the  coat  of  conduoton,  tag»-1 
ihor  with  the  cmt  nf  the  rnierffy  waated  in   thorn,  booomes  of  aerioiul 
iniportauoe,  not  to  moiition  the  iuoresiod  dillicnltiva  ol  regulation. 
In  oaawof  thiiolianwtcr,  the  value  of  the  ac'uuiuutaloraiaii  auxUiaiy 
lo  a  direct  iiioanilcjrt'ciit  ayatoiu  booomM  obviOkU.     Tho  cuili   may  l>«  < 
IcNzatvd  dir>i'ctly  at  the  cantraa  of  eananuiption,  and   cluirgol    btr  f 
lurxlutald  i-nnT?ut  at  high  pMsanre  over  a  small    cumluctor.     Tnej 
may  lie  charged  during  thu  honrt  of  light  latui,    and  diinlia 
aa    riiquii«d.    the    wliote   uhargUig    ciirivnt,    in    addition    to    tt 
current  of  tlie  hattcrieis  beiuu  arailablo  on  tho  lamp  olrcnita  dutiitg 
the  ]«riu<l  uf  maxiiuuta  load,  a  it  aliuuld  1)0  ao  donivd.     Often  tIkO 
intwest  mi  the  co>t  ol  noh  an  acoumulator  ia«t«1l«tion,  plua  the  oMt 
of  the  en^rfo'  lout  iu  coinmloa  of  onrrciit,  ii  miu<h  loaa  than  the  Is*.' 
liy  tliu  ilirt'i'L  nyileni  na  pruviounly  apeuilied.     AiiuLltar  ami  vMtly 
itiipiirlaut  t'linddr ration  in  favour  ol  the  ai\'nmuUton  ii   that  during 
the  10  iir  12  liourt  of  I'ocb  day  nliiin  thu  ooiiKumpLiou  of  riirrout  i.i  ao 
suuAl  that  a  station  can  only  bo  ojn-ratcd  at  o  low,  tlic  power  c-Mhl 
be  shut  olf  ontirvly  aud  thu  accuiuiilatom  rcsorlod  to  for  tlii  cnrrenl 
rccjuired  during  tb>t  jivriod. 

An  n  itiattt^r  of  fact,  lUo  ideal  iMndition  of  a  continnoiu  nuxtaiiiin 
loaii.  oa  aaamuod  above,  nowhere  eiitila  in  [iractioo,  Tli«  aotnal  load 
curvcit  fur  atatloiu  nf  aUuilarca])acity  tUcoughont  the  country  differ 
not  only  in  rcapi'oC  to  tho  dntathm  of  the  uiaxiniuug  poiioJ,  hut  lUu.- 
wiM  in  the  hour*  during  whiuh  tho  light  and  hoaty  loaila  oocnr, 
arconling  Lo  the  ^hnractor  of  th<^  ligbliug.  It  U  ncvorthulaaa  true 
IhAt  Ihiv  all  nhow  a  ramarkahla  tttmilarity  in  tho  variation  of  Mmh(^ 
eon«viiiiptiou.  aitd  all  tliii  24>hour  statlonu,  {larttcularly  the  Maallar^ 
ones,  iiMiuii'u  hill  a  very  MiialljHirt ion  of  tho  capacity  of  Ibo  plant  for 
the  gmiler  fiart  of  tlin  day.  ror  \\iU  roaion,  many  of  tho  auiallir 
ttatipnn  cannot  Ix  prolitably  a|>rrat«  1  for  uiora  than  IS  hour*  •  itr, 
and  customera  are  tlicrtfoni  unahl«  to  obtain  tho  lij|;ht  for  Inii 
remainder  of  thr  34  hunrn,  tlic  Hyttom  Wing  thci-oby  deprived  of  nii»iih 
of  ita  valun  In  mniiy  (tinttoiuen. 

Here,  itgniu,  ihi< 'utility  of  Chs  accumiilatOT  for  Ihling  over 
coatly  ]>criodMoI  light  loads  beoomea  apiiareat,     It  ia  evident  that' 
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uiy  oniinary  ilnt.ioD  nuining  fnr  12  Eioiira  .-i  <laj.  axon  or  I<im,  in  not 
likol;  to  Uavo  «■  Qiirput  AprnHwhin^  iU  cAiwcit}' fvr  nii>ra  than  iwu 
lioiirskt  tho  IciiKBfit,  kIi'iIp  Kir  tli«  t^«iuir  ]«rt  of  tho  tintq  it  will  l;« 
iiiucli  bclon  It.  Why  shoultl  uot  such  atUtioii  be  opcntlod  duiiiiu 
thai  tMTinA  or  12  ItoiiiH  At  aOTn<>witor«  nnar  ita  full  oa-fMiitf,  *»'!, 
thcrofont,  uDiler  tba  most  MonomiMl  GonditlottG  for  thp  power  rro- 
iluooil,  kuil  uClIue  the  oic«>is  of  corrsnt  to  ohArge  a  nilBoieDt  Diimopr 
ol  kccnmntAtotk  to  nuinuio  the  lighter  load  SuiTig  tlio  leiakiDdBr  of 
lliu  lUy  I  TliUb  tlic  Iwitimatr  warlc  of  •couiunlittars.  aujwlieu  lliuy 
iLtt  prui>crl,v  iimtiiUvil  oiiii  niaiiitaiiieil  tu  must  audi  ooii jilii^iu,  tlteclwB 
of  nuiiill  utiitiotiB  niforrnl  to  will  he  v-tul'Icil  to  sujijily  atiafiatury 
Ii}(ht  for  24  licuii  •  day  At  ma<i«ratc'  <-ajt,  wliile  tliu  Urgcr  lUtioui 
ntav  grutly  roiUinj  th«ir  niniLtiiR  «i|>l'tiiwi,  ^aA  nt  tliL-  ume  liinii 
UMUUt^in  tli«  «fKrli-ii('y  nf  ttiL'ir  Hutrici'. 

llrrorR  ]iiiM?onliiii;  lo  ooimiiliii-  tlio  iiidcIiimIx  or  mxtilntiiiux'Jittimii- 
Utor  ourrantA,  it  itill  K'  wlvixutili;  to  cxauiinc  »onw  ol  itic  iicqilU- 
aiitioa  of  tliv  clmnout  nitli  wLiuli  vrt:  liavc  to  doal.  CiuDoially 
•ptiakiug,  tlio  lotkl  viiiiviit  cKpiuiily,  <i*|'1««miI  iii  ami>uii.-houtN  uf 
•  •inglo  cell  of  occuiniiUtor  of  the  ImiI  lMil-oxi'l«  tyi-o,  it  )>ropor- 
tionu  to  the  Qiiuilicr  and  iir.o  of  its  plates  :  ita  rata  of  dis:iliarge  de- 
pending  upon  th«  number  of  platai  and  Llie  elliwliv^  surtaoe  of 
Mobt  while  tlie  ttitio  uf  such  duchai-gu  vnrlea  with  their  thick- 
DCM.  AIiIkiuk'i  tliviv  arc  no  itlirioiin  tlivciretital  irasuiiH  why 
a  nuKlu  cell  ol  avviiiuulator  dhoidd  uot  be  tiiadu  aiitlideiilly  lar;{e  U> 
piymoti  any  dsaired  mpocity,  IUito  urti  inutihanical  c-onsidiTBli'DiiJi 
Mhtcli  mLke  U  iulvisa1>)e  to  limit  thi!  dimonMaiuiora  coll  to  thaevtenl 
that  it  may  In-  I'inivuiiii.-iiLly  pitta'ilc!,  'riiofiiforu,  wlioii  hluhrr  ntU'i 
or  loii^i  dixchBTjics  Uiaii  Bii  oriliniirv  ^■f\^  will  jtivi',  ari!  <iuiiiiiiii!»l, 
two  i)[  iiinrn  cullm  in  nil  iHt  i'oiiiiitUiiI  in  |uiin.llnl.  On  l)i<i  nllit^i  limiij. 
the  IC.M.F.  of  all  nifOH  of  accuninlatorn  coiii]>u9i*d  »l'  Itir  naiitv 
cluiiuuts  id  of  courM  idciiliual,  but  a«  thi)  iatvnial  i-utitl«iicu  ol  a  vvll 
v«ti<-*  »ilh  llio  niiiiiliei:  mid  tcrvlc*  of  it«  jitaU-N  't*  ullii'tin)  wni'k- 
iug  |iot€iitia1  must  Iw  a  rimnli'iii  ol  tlir  atraticth  of  tho  dltchargo 
current.  At,  however,  thw  iut^rual  reslataiice  orall  sixM  of  acciiniii- 
laton  in,  Ijk  virtitu  of  iht  Lar;to  surface  and  codimcCucm  of  ilicir 
eloctTodtH,  vxixcliijgly  aiimll  In  uuuiiuriaon  villi  tUcIr  rwlu  uf 
diaiiliarice,  thuir  wurktiii;  juluutial  uuaily  <»i|U!tlti  Lh«ir  E.M.F. 
on  o|>cii  <,'iri'tiit.  Wliila  tl><:  ii<>Tiui>t  r^iM'tirc  nurkiua  ]>vtaii' 
tial  bf  a  lulty  (.'hu^'d  aouuiiiiiUtiii'  in  ;jmh1  ('UDiittioii  is 
Utiiully  itatcd  is  ul>uiil  two  vulLt,  ut  a  iiialUT  oX  dvl  it  in  noMxiwlial 
liilllim  thuii  this  afivr  bi^iuK  cbarui'd  »»1  nitliur  lomr  alter  natuial 
dim.-har^,  iko  avi-r>tC"  i^llVi^tivR  jiutiintia)  liuiiiK  almiit  1'95  roUa. 
Diuilia  the  niMratioii  of  HiarpiiK  an  ■■-j;iiiiiiilat(n',  iLi  |int>.mtiul. 
or  what  it  tlico  ii^iially  cnllL-'l  it>  collator  l^M.V.,  riav) 
gratlUlUy  until  llie  ci.'ll  it  tiuaily  char>,-iirl,  nml  Choit  more  audiinnly  a* 
gaa  itovolvivt,  Hoiiintiiiii'K  I'-rriiiii-iii;;  an  'flnntlve  chai^ng  pmwum  of 
u  high  aa  2'6  volts  |*erci>II  if  thi' cnrr\.-iit  Wdonl.iniied  aftor  tlioooll 
ia  cfaai'geil.  In  Mi;tiii«l  |ir'acliei.'  the  acL-niiiiiUtor  ia  iiMiuilly  contiilcrcd 
to  IfC  fiillj'  ehat^eJ  when  tlii;  {intLnilial  of  iha  iioriual  ohArcinK  ciiii'enl 
iriidiiuiZ'J  vuliH  |wr  iM-11,  or  at  2'2  In  2'2&  I'oltii  \»>t  veil  when  Ihu 
uLai'KUi^  ratv  is  i-vdiicoil  la  an*  bouine  Iv  bij  freely  owdvod  luwa-rdii  111* 
end.  SiiiilUrly  wliuti  a  cidl  ia  dineliar^iMl  at  tlip  iioi-inal  rale  its 
elfculivu  jHJluiiiial  IuIIh  iluiing  thr  \itv"ie>ii  uf  llm  dikchargu  fi«m  two 
volu  til  I'S  voIIji.  Ill  uhii'li  Tuttfr  ixdiit  it  u  (!uuBid«tsd  to  U)  dla- 
diaiK<^l  lo  ila  tioriiial  limit. 

This  bcUaliofc  ciLcil,  Iv  thu  t-lIWi  that  thu  K.M.  F.  nf  anmtuiilatorn 
riam  duiing  char^v,  ai.il  falU  diirinit  ■lindiarxv,  and  tliot  thcii  oil|iii- 
city  for  ciiaittc  auJ  diwiliarj^o  is  liniituil,  atu  the  kuyiiuUn  lu  Llm  rnffii- 
lativo  |ir«<'4UM*>i,  nml  uiily  miu  othvr  j">iiil  iioo]  l)u  hnni  ('oiiMiilrn.-il. 
Whpu  two  or  niurv  trnr*  "f  cidU  oonnit-tnl  in  farallol  a-iv  to  h« 
ohargeil  at  the  aaiiiu  )wteniia1,  it  ia  cvidniit  that  iinlmiK  oach  arrieii  it 
in  (irDc-isvly  the  miiir  nt^lc  in  reiipoct  Vi  ix'tidnnl  rlrni;^,  tliorc  will  tic 
a  diliemicr  ill  [tit'ir  B.M.P.'h,  and,  lu  coiiaciiKinM',  Icm  funvut  will 
flow  ill  lh<Nii-  »'!  iri,  liAviiijj  biji'liut'  |ivl<;utiHlH  tlian  nlhorii,  Whil"  tin- 
Ittrjjer  cnrruiit  il-iivirif;  inin  th-i  le»8-«harxi'd  ifi'llt  will  liavw  a  teiide iioy 
to  briu^  iif)  Ihi^ir  jioiciiiialx  to  the  avera^je,  it  ia  fcutid  in  iiracticii'  that 
uiiiiL'  M'riut  \viil  liecniiJLi  lully  chai);i-'<l  sooner  tlian  othcn-  TheBijiiplu 
i]ii'an>  iitimdnl  fur  coniivusiitiiix  f<ir  thimi  varialloiia  will  lio  duly 
douvilKMl. 

OuooftliQ  ooutmuni^l,  and  |KirlLa)j<i  llic  aiiiiidvsli  "(•[dicatiuni  uf 
Moamnlatora  to  li:i;hlinj{  work  ii  hand  in  tlivii-  oui|>l<3yiii(-i>t  in  con- 
naclion  with  direct  iMlaliul  [ilantit  in  (a'^toHos,  offiet  liaiMiiigM,  etc. 
In  iUiurtrsb'on  of  tJiu  mothoil  of  aiii>)yiii(,'  aui^nuinUtoiii  in  niiJi 
am,  wo  niMyKcloctaaa  ly|N>ofthii  clam  ut  liKhtint;  tiuu  ol  thiuu 
olHoe  buildiD;^  common  in  avw  Vnrk  and  othi?r  large  cilira.  Thin 
hnildini;,  we  may  uaumc,  has  alrvady  bwn,  or  is  alKiut  to  be,  n-ir<-'ul 
for 500  l6*caudk.  ICO-voli,  j*ainj>cro  lainiw  on  Iho  mtillii'ln  arc  iiUn, 
Slid  id  tu  )>ui'ri)viiliHl  with  A  IZO'Vdll,  2W-aiii|wrc  Liynania,  it  lii^in^ 
calcnlaled  ihat  liioru  than  400  latniui  will  r^rHy  1h:  liftlilvd  minnl- 
tancouMty.  W«'  aii^  iioLHiiwially  i-oiiconipil  with  iV-  (Hinrr  |ilant,  ami 
will  aiiDidr  amuiiic  tliat  it  ia  of  auiido  oajiacity.  it  UiiDt; 
rcnitinlii^d-U  thai  >>udi  Uiildiup  ans  uaually  at«'aiii  heatoo, 
ft'id  thvri't'jiv  otIVr  jarauialdu  cunilitioiu  for  lli«  o|i«nlioli  ol 
a  itUlil  of  tlio  uliaiiK.'lur  uuJvr  cuiiaiJi^ratioii.  How  it  CMi  Iw 
(ttTluocd  from  ax^nrni^u,  that  during  ihe  day  from,  aay,  S  o'clock 
lu  th«  itiomiiijt  until  Htwnt  suukvI,  only  a  limil«<l  nuuiMr  of  li^lila 
will  Ih;  biiriiv'i  iu  urrlaiii  liiuk  toniem  uf  the  btiiUliiiK-  ^"d  that  «■ 
twiliffht  and  ilarknna  oiiiii:  uii  l)iu  1<m>I  will  ({rai-Uially  iiiUTS«t«. 
roacKins  a  niaximnni  at  a  uvrtaln  hour  HL>|iimdiut;  ujkiu  tlit:  aaaaon  j 
aulwoqiuntly  the  looii  will  diK:i-<4ac,  linaliy  tvachiii);  a  miaiumiu 
afUii  Uic  janitoi  and  liM  UMinlAnlfl  have  htiiinod  tlu^ii-  •>lcamn2  ai>ct»- 
tiana,  whi«h  loail  will  j^iroliablv  hv  iiuiuLahiud  tar  thi'  reinainiipr  uf 
the  24  hoiirv  [I  i*  avulrnt  that  a  diiei't  |>lanl  iijioratriiy  nnilKi  iiic'li 
coiidittou*  wniiM  uKcatiUU  [liw  rniptoymnot  ol  two  farma  ol  men, 
cithrr  one  or  mo  in  cacli,  ami  would,  nioroofar,  lu  ruaniug  nndor 
OxuonJiiigly  uiii.<cuiiuit>i':al  ijijiiJiliaiui  fur  a  largo  |<a[t  of  tlio  liinc*  Let 
IM  now  coiixiiW  in  what  iiiiiiii»'i  a*i:iiiiiiilatunt  may  l»  atlded  to  Lhia 
plant  in  or-lM  tliat  il  Uiay  *n|<i>ly  the  vamblo  loul  far  2it  lionK daily, 
while  at  thuaanio  tirno  ilujwubinu  with  the  iMiri'ii3a»  of  ana  atallof  men 
ka!  roduL^ng  tiio  lUiiDJug  time  of  the  engiDo  to  dght  hours. 


It  Euu  heon  iihowa  in  a  neapral  way  how  ttio  load  rariM  drirla^  24 
hoitn;  liiit  in  order  to  aacortain  the  ca]iacity  of  the  aooomolatora 
rrquirnd,  it  will  ho  aocoaaary  to  asfiinin,  tlioagh  only  apnroriniatoly, 
foniovihat  moro  preciao  BgurM.     Say  that  tht  luod  1b  aa  follow* : 

Fiou)  g  p.m.  to  9  a.m.,    20  laiiipi=  120  aiii|M!»-haiin. 
„     9a.iu.  to4i..ni..  200     „      =700 
„    4  ii.ni.  lo  6  ii.rn,,  400     „     =400  ,i 

„    6  |>.in.  to  9  ]f,m.,   50    ,,     "=73  ■, 

An  inipcction  ot  tho  ahi^To  sobodnlo  ahows  that  for  12  hours  out 
of  tho  24  only  20  lani[M,  or  10  amjwnu,  aro  niwd,  while  for  Lliroo 
honni  mono  only  60  laiii|is,  or  26  amporae,  aro  riv|Tiir6d  ;  anil  a  oinijde 
calcnlatioii  iirovm  that  a  «et  of  acouniiilatorv  havin;;  a  cufiiaily  ul 
200  amiHiro-noura  will  bo  aiuidy  sutTlclont  to  maintain  the  li(<li[  lairi|i 
Load  for  14  lioiLH  out  ol  the  34.  If  the  d|iiiin«u  is  atirteii  al  8  ii.iii. 
«tid  opentod  until  6  |i.m.,  whtlo  uininLaiuiuK  tht:  rciininxl  miiiilicr  of 
lamKidiinntf  that  uenod,  it  will  ttill  have  nuiiilus  curront  fur  cltar^inK 
thu  nattATy,  aa  followii : 

Froni  6  a.m.  to  9  a.in.,  190  amiMrra  lor  1  hour ; 
,,     9  a.ni.  tod  p.m..  100  „  7ho«rs; 

or  890  ani^ioredioun),  an  availahin  oaiueity  VMtiy  in  pxccu  of  tli^t 
ri>i|iijmiiiiiint><.  Now.  if  diin'n;{  the  eight  hours  in  which  the  dynamo 
is  opprrtting  the  aocu mutators  are  cliargDil  at  the  rate  of  30  >mpi>i'««. 
in  that  iwriod  they  will  rDceive  a  total  chargv  of  240  ampcru- 
hoani.  Awonliii);  to  tliu  suhoiluli!,  tlio  luaxfiuum  oiitpul  r<.-(|uirHd 
fi-um  Uii;  battuiy  will  U'  185  ainpuriihonni,  whuuoc  It  followi  that  thu 
i^hivi'^i'  ivoivcd  by  it  is  tiioro  titan  atiiplc,  ovaa  after  iiiaUtu^  thr^  cnn. 
t'linary  alluwanci'  of  20  |ivr  cunl,  fur  liua  by  couwr^lon,  aiid  the 
ik-Hlitvl  rL'siilt  liax  bei'n  aL-uotiipli.iliciI. 

W(i  liavu  uuw  to  cuuHtdcr  thu  dotaili  |icrtaiiiin)[  lo  tliu  praatical 
•i-iutiKi'tiients  cif  aLith  ati  Inntallution.  Aci7oriliiij{  to  tlio  stipvilatod 
adiodiilu,  afur  thu  dyiiaino  coMi.t  lo  run  nt  6  p.m.,  tho  liutuiry  alono 
mtwt  *n|iply  2&  ain|)ctui  fur  throo  hours,  and  Ihcroaftor  10  iLmpi^i-c*  for 
II  hunrs,  or  a  tatjtl  otitput  of  186  ainiiera-lioiira.  Oin'  avrim  i>l  SOcidU 
having,  »ay,  a  normal  r*[ia«ity  ot  30  anippree  for  olgtit  hours,  will 
aati.tfy  IIioko  n^pnrniiionts.  aud  may  he  wolf  wiiliin  thn  uomiual  rating 
of  onliiiary  ooinmorciil  irella.  Assuming  that  tbcHe  50  culU,  couaeatm 
iu  svrioa,  nave  boon  suitably  placed  uti  iiuntUted  .liii'Irlui-  at  ixay  ooq- 
vuniont  diatAucu  Iruiii  tliu  dyumuo,  Limy  may  ha  uli.x"trii;iuly  conuoctoil 
Willi  the  latter  and  with  Uiu  lamp  oitviiit,  u  nhowu  dia^traiuuiatioally 
in  Fig.  1. 
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In  tbi*  diagram  tho  two  |iarallel  wirot*  M  (  f  )  and  M  (  -  )  repreaent 
the  common  dynamo  and  lamp  luaiun  tu  which  tlia  prcfuuni  indi 
i^ator,  I,  i*  iMrmaoDntly  connected  in  thu  unual  niaunor  ;  and  L  L  L 
mpnu^nt  the  lamp  eireiiits.  Tho  •.lyiumii,  D,  \a  eonnactad  to  tho 
maiiM  ;  throngh  the  ainineter  A]  on  •tao  nido,  and  througb  th" 
iiprifir  contact  ul'  chu  two-way  awituh  .Sj  un  tlu^  ulh:;r.  Thinte  aro 
unliuary  couiieutiuiu  of  a  multiple  arc  plant  ;  and  tho  ( -r  j  and  t  - 
iKrniiiiiui  uf  thu  ofxiiiiiinlaUir  battery,  B,  nco  aliu  ixinnoi'ti^d  with 
tho  iiiaius  tliTQUgli  tho  ammutct  A-j  and  two-nay  switch  3.  in 
preoliety  the  lamo  way.  It  i«  ovideut  tliat  if  Ihu  kvera  of  both 
awitchoa,  S|  £j_  am  a^inat  thi^ir  iii>|wi  cnntaota,  tlie  dyoanio 
and  lutlory  wiH  im|iply  riirmnt  lu  tlio  hiin|i  iriivuitu  iu  cicantly  the 
tiunc  inannnr  aji  w»nM  lirii  dynainoa  oouiiootwl  in  jiaralM,  [iro- 
t-idi^l,  of  cniirKn,  that  tlmy  arc  Wth  at  iha  aaoic  iioUntial.  Oo  Uiu 
olbvr  hand,  if  the  potential  of  tho  dyuanio  alightly  cxucuiLs  that  of 
iho  listtfiy,  tho  ctirrgnt  from  tho  foriuer  will  divide  betivuon 
thi>  lialtnry  and  thii  lamp  circuit  in  a  oortain  proportion  dotorniiiiL>d 
by  thn  ratio  of  tho  r(«i^lanoo  of  the  lam]i  cinuit  to  llie  inteinal 
roviataiico  and  counter  K.M.F.  of  tlie  battvi-y.  II  the 
lever*  of  the  two  avitchca.  Si  8^,  ar«  uow  moved  to  thvlr  lower 
oDDtAcU,  the  dynamo  and  battery  will  l>e  connected  in  aerini  with 
thiir  likeiMkaoppiniL'l,  the  main  M  (  ~  )  actiugaBiiart  iif  tliecir.-int, 
and  Hiip|Ki«in^  thai  (liv  pnunun- ul  (!■•  dynamo  Ktill  ex<M!>."l'i  (hat  of 
tile  VatU'ry,  Ibi'  latter  will  ruoeive  a  charge-  Thua,  by  thia  very 
dimple  irrau;;enii.-iil,  the  dvuauu  uud  Iha  halury,  oithfr  acparab^Iy  or 
t^^etbor.  may  Ini  oinuui'tol  with  thu  tamp  arijuil,  or  with  uuch  otlnir, 
ur  Im  tntiicly  diu^uniitcli-tl. 

While  thi*  niuthtnl  tatiaiiiu  all  Uit  onu  miuiivinoiit  in  ovriiun 
olsmaii  of  planU  wlicro  it  ia  couvcniaiit  to  empliiy  thu  dynamo 
nololy  fet  cltarj^og  the  battery  iluiiuc  a  ii«rl  of  lli«  day,  and  to  uav 
cither  the  dyuamu  or  liattery,  ur  baOi,  in  thu  lainii  eirenita  at  other 
Union,  it  does  not,  in  IJtot.  aatiafactnrily  (leTniitof  that  splitting  of  tho 
dynamo  current  belwpen  Ibc  Uni|w  and  hatlTy  which  was  toci- 
dvDt«11y  rofiiTiid  to.  More  tlian  thi.i,  it  fails  to  provide  a  mMui 
of  c^mpcusatiog  for  that  rim  and  fall  of  the  ]<oteutial  of  tlu  hatt«ry 
iliuiag  chargoand  discharge  nliii^h  liaa  Ixwn  meiitionod  )  aiid  thin  if 
the  nnwitiatioil  r*i]iiiniineot  refnrre'l  to  alinvi>.  The  reason  why 
till  dynamo  mnnnt  taiiKfai^torily  divid'H  ila  eiirnmt  botweea  Uio 
battoiy  and  lamps  when  couni^oted  iu  the  manneii  illuatratM  iu 
Fig.  1  haa  already  boen  {loiut^d  onl.  During  the  chargiu;;  of  the 
IttUory  ila  polantul  will  rian  to  2'2  vulln  jwr  oell,  m>  tlut  titi!  pmaurc 
ol  the  dynaaio  must  h«  r«i«eil  to  IIQ  volta  iu  tho  oaao  now  boiug  ooo  ■ 
aidarod,  and  thin  UEMMro  lireanre  wonid  aiLdangM  the  life  of  the 
lamiuL  Uow,  then,  will  it  be  ponlble  to  ainiiloy  tne  hlgh«r  {itManrc 
deutanitod  liy  the  lalloiy  and  at  tlici  sainu  time   aoiiply  eiirmit  to  ■ 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  15,  1889. 


uuiiiber  or  lower  TolUgt  \xmym  witboat  nUlng  their  iNtmll«'pow«r 
thavu  iinnnal  I  The  aiuwer  ii  etMly  giV'Uii,  Tor  il  U  oiiljr  imoeiuury  U 
iniMTt  a  Huiulilc  TC'-iiitliinco  in  thn  main  bctweuii  tli«  dynsitxi  nttd  \iun\t 
cinuiU  in  ordot  to  ocroinplUh  ihn  <iwired  rtault.  Suoli  *  ro.iixuunn, 
utnall;  called  •  "  irtcwmm  oi]u«li»ir,"  iih<ni!4  he  lun^io  of  wiro 
■nSdently  lugo  to  Mfnly  ctrry  tlie  ciirmnt  for  th^  ^rnivtcct 
nonbcr  of  lampfl  liknly  to  ^f<  r«c[uinii.I  at  the  tlmn  vrhnii  tho 
dyiuino  trhich  sa]ii>liiu  tHani  is  to  bo  simnltaaeaiislr  called 
sma  to  ctutp  the  b«tt«[j'.  and  »hotiM  be  nudo  conToiLiantlj 
MJusCablo,  as  ttio  (all  dI  potiMitial  throogli  it  vbtIm  iritlt  llic  cur- 
wnt.  Tim  wiUiod  of  rtgulutiug  llit  vrorkiog  |>otDalinl  oftho  Uattory 
it  (quatlj  dimpU,  (or  it  ui^Klr  coniiiata  in  adiling  to  or  Mil)tra<>tiiig 
tnm  till  BUtniMir  orMUveoclliiinelnniJt  Thii  in  aoMmptiihAd  by 
muiiB  of  a  mnltlnlc-point  mcitcb,  called  a  call -raf^U ting  iwitoh. 
■tiowa  dbKnuuiiiAtiCBlIy  iu  Pij;.  2,  whidi  U  to  coiLitTuctetl  that,  hi 
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the  act  of  HhiftiiiK  the  ci!!l!(  in  and  oiit  of  circuit,  it  neither  iiitDrTimtn 
Uia  circuit  nor  aliort  cirrttila  tho  cotU,  It  coiisiit*  OMentiaUj  of  a 
Ningb  P<'<'t<''^l  level,  which  carriot  oo  ita  outer  «nd  a  abort  raotallic 
onn.  Tliiaann  in  attochM  U>  tho  Inviir  by  in«.tnii  ar  a  block  of  ia- 
Niilatinfi  matnriAl,  tmt  in  ilnc.triMlIy  cotinvct«d  with  it  bv  a  thort 
Hpir&l  of  ([urman  ■ilriir  wii«,  Tlin  leT«r  and  arm  a»3  b«  tiiuin  Ui  |>nw> 
onranucnbcit  orvontsot  atripn,  whloli  are  ec  xtmiged  that,  beron> 
tho  leVDT  brMks  coniacl  at  oue  strip,  iht  arm  omca  in  m)Dtaot  witli 
the  a«CBtri[i,  and  tliQ  rcvtnv  uctioii  ukuii  i)Iacu  when  thr  Icvor  la 
in-oved  in  tho  (>]);K>uta  dirvctiuu.  During  tiiu  brief  interval,  wliil* 
both  l«vor  and  bar  ar«  in  M>nta:^t  vitb  adjacent  ttrira,  tho  onll 
oonneot^  to  thoKc  siripn  diai^liarKCii  a  feeble  ourront  iVrougb  the 
spiral  9f  wire. 

It  U  DfrMtmary  Iv  iitoiition  here,  that  in  practii.'E  il  la  ouitomary  to 
provide  fur  tliu  instailaticin  of  LO  iivi-  wat.  motv  iwlla  in  oacli  Mriea 
thau  a  aim pU> talc nlation  on  lite  ba^.nof  two  volti  (icrcr^ll  would  ■hO'W 
to  b«  &6C«war]r.  Tims  a  jilntit  Ming  100-*<^!t  Uin]»  voiild  rM|uiro 
100  -^  2  =  60  cell*  -I  10  per  cant,  of  5Q  =  S.  or  56  i^ells  in  (uch 
aeriea.  I'liii  allnnniir'n  in  iiitiinlly  niffloioiit  U>  ci>ti)twrjsAtn  fur  the  (all 
uf  |K>t(icilial  ihiriiiK  diiKliargd,  as  woll  as  to  provide  for  the  ordinary 
loiu  al  |int(mCinl  in  thic  Iniup  [iiallu. 

The  mctliod  of  ou)r>loj''iug  the  {treMaro  etiuallMr  and  cell- regulating 
HwitC'li  it  itiown  in  Fi^.  i,  Lliia  diwntni  1^eiD^  otherwiw  dinilu'  to 
Fi^  1,  with  tbo  funhor  eiMption  thtt  an  antoinatic  bnwk 
awitoh.  Its,  is  iiiwrtod  in  the  branch  wire  oonnactiDfc  the  iljnaino 
and  battery  throagh  the  lower  ooiitacta  of  tba  awllfhca  Si  S^ 
Tile  function  of  the  autaiualio  break  swUoh  fa  laerelf  to  Interrupt 
tboobargiDi;  ourreut,  iu  thi:  event  uf  thu  (wccoitial  of  tliu  ilrn^mo 
bpwuing  so  Tuticb  reduced  from  any  cause  *«  tf  alW  the  battcrjr 

to  tvvett]Oinc    it,  itnl    iifrliajni    icrorav   ita    [loUtitj.       Tlii"    swikh,   a 

tmetical  form  of  which  wm  ihowu,  p-jniiit*  of  a  ulinjilu  sluo- 
tronugnet  witli  a  weixlitcd  aimatnra  !i>ver  iiarryiuit  at  ouo  end  au  XI- 
aliapedbeDt  wire  djppnx  into  iriarirury  uiigKi.  The  uharKinx  uiirreot 
|ia«ee  tlirouub  this  msKnel  nnd  froiii  ano  mrrcur;  cup  to  tlin  other 
thronKh  tlie  iMitit  wire.  When  the  curront  Iwcontm  puitly  retliicctl  to 
ajiy  pivdetcrniiufd  cedent,  itravity  overpowcn  tho  attriKtive  lore*  ol 
the  magDot,  ib  armature  in  ralaaeni,  acii  tho  h«nt  wiro  boing  drawn 
out  of  thu  nieruiiry  ouiw,  tho  eirmiil  is  hrobcm.  By  rrforring 
to  Ibr  diiutani  in  Tig,  3,  it  will  be  seen  that  the  prvmori! 
fltjiialiact,    P    B,    liaa    been    eo    placed     that    vhen    tho    awi tehee i 
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Si  S^  iLr«  ou  their  tower  con  [acta,  the  aurrent  from  tbo 
(-i-)  pule  of  the  dynamo  wniild  iliridn  at  ivriti'b  S|,  part  K^iiiK 
lliovjth  thi;  batter;  and  part  through  thn  prranurn  cquiluorto  tho 
lamp  circuits,  both  currents  again  nnilins  at  tlio  M  (  ),  main  to 
TCtam  to  the  [-)  poU  at  the  dynatno.  By  thic  arrangement  tho 
inUntial  of  the  dynamo  may  be  a^juatoil  to  the  ro<]iiirciituitU  or 
tha  battel;,  and  at  tho  Mine  tima  the  praaiir*  at  the  lamji*  suitably 
reducnil  bv  adjnatinfi  the  raaiatanca  of  the  pr«mun>  mtnaliacr. 

When  llie  proper  oalatici?  Is  once  obtained,  and  by  miMQs  of  thin 
appantua  it  may  be  quickly  aiid  eaaily  accomplished  Itj  on«  man, 
~iO  further  attention  than  ereatdnrlinatily  be  giion  to  the  dynamo 
nld  b«  neoMaary,  for  althocif^h  the   ronntnr  potential  of  th>  bat- 

y  would  (jraduaUy  riao  toward  tlie  end  of  the  oharffv,  and  tbo 
enrrant  fUVng  into  the  battery  become  correipandiQgTy  reduced, 
tUt  iMtllt  b  even  doalrable,  as  U  ia  souiewbal  advautawioiia  to 
nilaOD  tho  itraaitth  of  tlie  cbargiog  cnrreut  aa  tbo  balUiry  bouuuca 
filled,  lu  soint)  iuntallalionH,  bowevw,  the  extra  or  rvKulatiai,'  oolU 
aaad  to  a  more  limited  c):t«nl  than  the  othfr^,  anj  thai  liaring 
lea  currout  lakun  from  ihein  Ibcy  become  snllioli^nlly  i^harL-ed  in 

shorler  time.    A  siiotiit  moveniL-nt  of  the  c»]l-regaUtlU{j  iwltcU  will 


)woT«r,  loai 
II  boeu^H 


than  Mrve  lo  out  cut  of  oirouit  oiteor  moreafihechugalMllaM 
may  be  rwtuired,  wbiie  the  oth«rv  reotiva  cotrent  lor  t  lOBCtr  tiaw. 
In  aomooaMo  a  furthtir  aiiiuitineiil  of  tlioflQld  rlieoalat  of  the  4 
and  of  the  prmurc  rrjualiner  may  aftorwarla  be  mjoiiod,  am 
arc  ((uickly  offoctod. 

The  drat  iniIi<ution  that  the  oolU  have  neaivod  noarlf 
chargr  will  bn  given  hy  tho  geiitln  evolution  at  gas,  which  fp 
incmoHO*  thoroaftor,  and  whii^h  ihonld  Dnrer  Im  allowwL  to 
elolont.     At  tho  laine  time  the  potential  of  the  battec;  will  a  ,^ 

2'2  mlts  [wr  oetl,  and  ovvn  roooli  aliov«  2'9  rolla  per  cdl  whni 
the  KaaiDK  bcoomea  marked.  Iu  order  to  tkko  Mvaataice  ot 
this  Indication  of  oharK*  it  will  bo  stilBcient  to  hare  •  voltmolai 
ccnTenfently  looato>l  and  e»nnefltr>d  vith  the  temiinnU  of  th«  baAttry, 
by  means  of  whioh  invtrnment,  the  number  of  oalll  in  th*  bftttaqr 
ieiiiji  kuuwii.  Che  pbteuEiul  pjz  cell  ia  readily  saoertaio«d.  MThDa 
thin  incraau-  iu  iioteutial  ia  takiriK  plaoc,  a  ainiUar  vaii*tlaa  la  tho 
den;(ity  or  apeciuc  tcraviiy  of  the  eleotrolyte  iu  the  oello  alao  ooenn^ 
but  this  cban^,  unlike  that  of  tbo  potential,  remain*  fixed,  avan 
after  the  ohargioft  current  u  dlscoutiniiol.  That  ia  to  aay,  u  Um 
ajpoeifio  gravity  of  the  lij)uid  wax  I'lbO  ivhen  tbo  ceib  wot*  Bormatly 
dlsrbargcid,  it  wouM  rian  to  1190  uhcn  tliey  wore  fully  eharged.  and 
wotdd  remain  at  that  (or  a  cmnridnrabln  ka^ii  at  time  if  no  current 
vaa  drawn  (him  them.  Tbis  riw  «f  01)30  in  the  apecilie  ^vity  of 
the  elootfolylc  is  about  the  av-crago  inorcue  io  dvnaiity  which  take* 
p3«0t  in  Ihv  <<oiJiniun  ty|>at  and  mxd*  of  aoeunmUtan  wltaa  1'160 
add  ia  uaed  in  th«  nriejiml  rhn.gn,  and  wlieii  tho  ranee  is  fraai  tk* 
Bormii  diwhar^'o  to  full  charge.  It  oft"ii  bapiwnt  liowenr.  that 
cliarftlog  la  oommeucivl  when  the  oells  have  mora  ot  Imb 
oliann.  aud  in  tliia  caau  the  rise  in  swiii^c  gravltv  will 

pondiiiKly   low.    while,  on   the  utliflr  hand,  it    will  lie 

lugty  grcatur  if  tbo  cell*  were  previoudy  over-diaohan;od.  AkwK, 
il  nnusoally  large  call*  unclose  tho  piloa  (an  the  accrex^tiin  of  eleo- 
trodna  in  commonlv  deaignatod]  tho  tiu  ol  iipeeiHe  ^vity  will  be 
amallor,  and,  on  tho  other  hand,  lar^r  if  uniuniall;  auiall  eontafntag 
cells  are  emplnyod.     As  hi^iutofom  ttat«d.  a  dinitar  drop  in  apeciie 

S rarity  and  potential  ocoura  whon  the  colls  art  diachar^ed,  which  io 
ngr«e  has  about  the  Mme  raloo  aa  tho  riio.  This  variation  in  epeciiic 
gravity  is  explained  by  tho  formation  of  lead  aalphate  during  <iM- 
eharce,  whi:>h  implJM  the  abnorption  oF  acid  from  tho  elaetiolf  to,  and 
by  the  reduction  of  this  sulphate  ditrinp  tho  chargo  whan  tho  eWtro- 
lyte  U  ilreuglhL-Ded. 

White  tliB  iiisthixl  of  inatallms  a  dngle  aerlea  ol  accuninlatora  in 
conneoLimi  with  au  iitalaloil  plane,  aa  aaacribed  and  lUuattated  in 
Fi^.  3.  fn!file  ina.il  of  the  i:uiidit.iuua  requltad  iu  Hitiall  pUiitaoiXT- 
oting  a  single  dynamo,  in  lari^or  planta  of  a  eitnitar  ty|>«  oaing  two 
or  more  dynamoa,  aaveral  neties  of  the  1ar(reat  cells  may  be  r««iuii«d. 
Although  inch  an  initaUatioii  wuuld  cotmut  mainly  of  an  ami'Iifiea- 
lion  of  the  lyHti'in  already  lieHcnbud.  ilill  there  cxiata  a  new  difl- 
cnlty  not  mntwtth  in  that  «yaLeui,  Thia  ariiiw  from  Llio  factalrawly 
mentioned,  lliot  whi-n  Ai-vrml  wrioi  of  ee\U  are  charged  ill  pu«ll«f, 
aay  csavntiuJ  dillerOTton  iit  the  omoont  ol  tho  itaiduat  cbuge  in  the 
■Dveral  >ieri(?f  Teaiilta  tn  thoir  allowing  dittoroot  ainoBtita  of  cur- 
rent to  How  through  choin,  although  all  el  the  aoriea  Uncharged 
at  the  minio  potential.  Th«  miiKHly  for  this  undesirable  raault  m  of 
the  name  c^lmraclcr  aii  that  employed  to  prevent  exoHaive  preasure  on 
llie  lamp  virciiiti.  whvn  tlii!  dynamo  which  suppllea  them  with  current 
is  at  tlioaaiiiu  time  uncJ  lix-liai^accutnutatom,  In  cxrcait  with  eaok 
serim  oreelle  i»  plauoda  small  adjnatahlu  nwitUiico-ooiL  It  in  com- 
poaeil  of  wire  lar);e  enough  to  carry  the  maxlmnraeunvnt  of  a  aingle 
■erica  of  celU,  and  u«iialty  has  a  rwlataace  of  from  3  10  to 
6-10  of  an  ohm.     Each  aerUM  of  oelli  Is  alto    provided   with  an 


Em 
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auiinetar,  and  upon  tbe  aounuencemeBt  of  a  charot  Cbo  oorreDt  eaionl- 
inern  are  «o  adjuat^d  that  pai:h  ammeter  shows  tne  aaau  amount  of 
I'lirrcnt  tci  bo  pauiiih'  lhrou>;h  each  teri'tii.  In  order  to  arirfd  aa  arooh 
as  fxiMible  any  loss  of  (Mici-{y  in  the  curreot  ei|U»li8ei8,  thoy  ace 
all  turnod  to  the  no-rMiatani^e  ])oint  at  tl)o  atari,  and  naUtaBee  Is 
tUutt  only  inaiirled  in  aueb  Kerica  nj  may  be  taking  mon  enrrent  than 
othim. 

The  K<'">'^*'  arrangement  of  an  accumiilator  plant,  canaiatiaff  of 
two  dynamos  and  two  lois  ofliatMrica,  i*  illmtralod  in  Pig.  4,  and  a 
simple  oiienaion  ol  lbi«  plan  only  is  noccaiiry  to  a'lapi  any  Dutnber 
of  loiiea  of  ecUi  to  a  plant  having  any  nutiibtr  of  dynataoa.  It 
will  lie  Rocn  that  one  uqimliwr  drcuit.  and  ana  charging  oifonit,  with 
iU  antomatic  oiit-out,  ara  common  to  all  tho  dynamos  that  ma^  Im 
used.  While  this  arrangemont  ponoaioa  al)  the  fleii)>ility  of  tbo 
method  of  installing  a  riaglr  series  of  cells,  as  abown  In  Pi£.  3,  it ' 
tho  adililional  adTanlage  that  at  aiioh  timea  aa  the  loaa  ii  h§ 
uuruisl  ■  epare  dynamo  can  bo  uiolutivoly  employed  for  ohaiginfi  _^ 
oolls,  and  thus  aroid  lorn  of  energy  in  tbo  pranare  iK)ua!iBat.  ST 
fienoral  tiling,  when  the  enrtent  eqoaliaeta,  C  E.  ban  oneo  been 
adjiutod  at  the  beginning  of  a  charge  they  noed  bat  UttI*  if  .aujr 
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nirthfr  Atutilion,  ntill,  if  IVdiii  &ny  otuM  on«  ttti**  at  otHlt  th<iu.1d 
liippi>n  to  be  ov«nUschBrgQd.  or  lUnchu'^i)  mure  tlim  tbu  rniiuliiinit 
ssriea,  &  aniUIitti  ruuljiiiilmeiil  ol  Ui«  uiirrveit  Kiiinliiitir*  will  [wriuit 
tlie  uii(I«ruliiirKed»ei'i«H  to  receive  numat  at  a  liiuhur  lato  than  tlir 
othurn,  auO  tliim  »i|ualiao  itanlf  witli  thi^  ollitim.  ft  may  alxn  lie  ineii- 
tioiicNl  tliat  botli  the  proiNiuro  and  (M'rrniit  «<|aali«eni  iiuy  bs  moilo  to 
opraU  auUriDBtioally  by  the  sppticttian  of  k  potentiikl  nm^ot  to  tUa 
fomivr  and  or  ■  currnnt  tnagnat  to  Ili«  laltrr,  ttwattifti-  vith  a  Bini|ili'. 
but  ■oiuBwIint  sxjwniiivn  train  or KKiLiH  tii  inova  thvir  lerera.  Tliis  la 
(ouml  lol»  wholly  unnBonwiry  in  Tinu-tir)<,  honciTier,  uan  engioeer 
u  iiiituUy  in  ooUKtant  rhatKo  of  nuch  a  iilmit  M-hih  the  dpunjos  aro 
running,  and  li«  can  cAsily  darotc  tKo  little  time  niiccsMty  la  tlia 
infroi|iii:iiI  rv^^tlntioD  iwi|uir«d. 

It  wi»  impntionoil  in  the  rarly  purt  of  thiK  i>ap»r  thnt  it  w»»  pon- 
sibla  to  iDJiirn  BcciiRiLiUtcn  cichor  by  ovoHiaonitrKing^tliem  or  work' 
ing  lt)«in  at  too  huh  a  ralet.  It  is  aAtuiD»l  that  In  tlio  laigvr  plaiila, 
thoni  will  be  such  superH«ii>n  aTallal>L«  unJar  orUiuBi^  wurklti^ 
Qoaditioaa  that  ooctirroDoes  of  thia  kind  will  !>«  avoiiii.->l  ;  but  a 
siiQ|iU  de>ico  for  [mveutbg  «uuh  abuiw  of  tlia  oclla  In  »iuallcr  i>lanta, 
wlMre  ta^h  aiiiietTisioD  ia  not  alnan  GOKT«Dlcnt,  hu  bi»n  (IvrU^'I. 
•  Itisoallsdan  overload  auii  ovutilUMaTge  awtteli,  tnd  its  ojMracion 
li  based  an  lUu  fact  th&l,  wliisu  a  mrii-a  uf  «>ll>  ii  ovetdivOiai^Dd, 
tluir  uotenlial  falln  buWw  a  [iiiniuiuiii  valiiu.  n-tid  tlinl  when  Ihci/  arr. 
worked  uliovu  tli«ir  naniial  Tato  tliecuM'ntitcxrrciU  a  iimxiiiiinn  vnltic. 
Tliv  B|ip«tstuacon9i>ta  uaiMJiitisllv  ofa  pnnaiii-D  iiiaKaL'l  cunntckd  tu 
the  c•^rlllitla!n  of  lb«  baltvry,  and  of  a  currcut  iiiagnot  iu  forio*  with 
the  battory.  When  tlio  |>alenti>l  of  thu  battary  fall*  bolov  a  mini- 
iimni  raluo  thi!  ariiiuturn  nf  thu  |iatcnlBnl  tiingiict  ia  relpAMKl  ami 
thrntrx  an  artltidal  ruiatma'n  into  itiv  batlpry  rircnit,  anil  tlnik 
rwlnri'ji  the  i'iirr<nt  ;  ami  niuiilatly.  ^vlicii  the  ciinciit  oicrcdi  ft  moxi* 
ntUDi  value  the  annatiiic  of  the  cnirent  magnet  ii  attracUil,  aiid 
t«rronna  a  aimilar  function.  Tbo  coaaoutione  of  this  orotlaud  and 
oVMitiMhaif^  «wlteb,  C  asd  1*,  arc  ahowti  diagi^mmatically  in  Fi^-.  6, 
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in  wliioh  a  o^uimon  riuhlsnce.  R,  aarves  foreitlier  tnaf;a«t.  The  botteiy 
BlpaaMw  Cram  A  to  B  through  Iho  ovurlood  ma^nnl.  while  the 

..     of    ilie  uvordiHrhariif^    niaguet  are.   aa  \nilarr.    nuitoil,    in 

rfnmt  to  thi:  Iwittcry  termiiiala. 

With  the  objcot  of  rcduoiDK  th«  coal  of  the  nsulitinK  aj>]>«tBtua 
whon«vcr  iiolh  tb<]  oombinodovurload  and  ovordiacnarce  nntnh  and 
tlio  currant  ei|ualu>ar  arti  tc  bu  unud  with  tlin  nuDc  (artri  of  cbIIh,  lh« 
Hwiuh  |K)rtii:m  of  tlui  (■i|iiali<wr  mny  be  inonntnd  oti  tha  rDMKtani^n- 
frmiic.  and  ihitn  a  ain^le  rcniHUuiuii-ciiit  be  iiiiuli'  to  <lii  xcrrrii^n  for  linth 
instniinirnlA,  Ttii^  comhinatiou ,  of  which  thn  cciniirrtinni  aro  nhovni 
in  i'ifi.  6,  while  allowing  tho  current  oijualitcr  awitcb  Co  control   tlic 
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full  r*n(!A  of  c^flintaniv,  at  the  lame  time  oau««a  thv  wholn  ooil  to  b« 
thrown  into  Hip  luitt-'ry  drmiit  ufion  the  oiwra^on  of  I'uhor  thfl  ovi-T' 
load  Of  ovordiscliiirjjo  awitcli.  Thi*,  ol  ooursu.  iliininUlina  the 
In1lliaii(;y  uf  the  tanipa.  ami   tliiia  indluta  the  aUte  of  alTain  t« 

^^^lto»e  interested. 
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COMPANIES'  MEETINGS. 


TAUNTON  ELECTRIC  LIOHTINO  COMPANY. 

An  KtiaocdluM^'  gonoral  iiif«tiiij;  of  the  Tauulou  Electric  Lighliiii 
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Company  wM  held  at  the  CB.^tlc  itotcl  on  Tuiitvlar  isvuniu^  l^i  tht- 
[inrptwe  of  coiiliniiinit  a  iQ»oIiilion  jiasu'd  at  an  citr»ordiii«ry  j;^ti.ir«l 
inpcUQg  of  tht  C'lttiiRuiy  on  tliO  2UC  Ootsber,  which  wa*  fm  folloH-s  : 
"  Thnt  tlic  Mpiul  of  tlio  CompanT  bn  inewanod  by  LTujtUii«  2.000  n»w 
aharoK  of  £6  uadi,  and  that  ths  Dirvctor*  Iw  nniiowemd  lu  olI»r,  in  th«t 
liret  instanrm.  to  thu  nhuiBlioldefB  ol  th?  Cornimny  willing  l*J  ac<«pt 
the  laniH.  anil  in  |rn>]iu:  tioii  to  ihdr  Hcvvral  hnldinicni  and  sul^vct 
thereto  to  iasiw  and  allwl  in  suoh  othw  manner  a»  tlnj  I>ircct«r»  may 
think  cx|xdi<!«^  all  or  any  of  auoli  a*w  ahaf**,  at  atieb  time  or  tiaies, 
and  at  any  prvmium,  and  gcnarslly  as  awh  lentiH  and  eouditioui  in 
all  rw{>«cbi  u  the  Uin'Ctora  raav  detonniiw." 

ThfM  w«ro  pftKi-nt,  Mr  J.  H.  Bale  (io  iho  rhnir),  Meiiira.  H.  O. 
Huitiagham  (manaKinit  dtreelor),  B.  Waldi'^rvrc,  G.  H.  Kilo, 
A.  Lewis,  N.  Nonnan,  Counuillor  W.  I'l^tter,  Councillor  J.  Oold- 
KOllli,  A.  Stcevcna,  K.  I'olter,  A,  Fouracro,  H.  Frankhn,  K.  Hallafd, 
H.  Rw!,  A.  (ln<M<mau  (auditor],  and  F.  C.  BOMtock  (avMotary). 

Tho  ca»»lrm»ii  r-'iuark(il  tliat  In  their  pt«ecnce  that  artuhin 
))«    NcogniKed    thu    intorcat  whiuli    they   took     in    tho   Comiiaiky. 


and  tltoir  detirO  to  ptainota  ita  iummb.  That  wag  a  purely 
formal  meeting,  held  far  the  paij>Ma  of  couftrniing  the  reiolii- 
tion  {MUwd  at  the  iircriuiu  lo  Mitiuy.  Ikfo.t-  tiioixuing  tho  reao- 
Iiition,  ho  laid  bs  anaiiki  like  to  iny  that  in  tlie  foct^  of  all  the 
largo  oxnendltaro  which  wbk  takins  |dai'u  at  the  doput  Uiey 
would  reco^uUc  how  uecciwry  it  <<ai  that  thvy  shoulil  niim  conaidnr- 
Mf  (.'A pi tai  within  tht  next  two  motithii,  and  tho  Company  woald  bo 
aUA  if  all  the  gentleman  pn)«Tnt  tvoutd  nee  lln^ir  way  to  iQcreinlng 
their  holJlngB  and  at  thu  unir  tiiiie  indut,-*  thuii  friondit  Hnd  aci^aaiiit. 
anooa  who  went  not  cogniwnt  of  the  iKiaition  of  aHairii  to  take  an 
inlereatiutlieCoiniiany.  Hi^wasMtii&ed  that  their  doc trioal  company 
wauld  be  a  xreat  auocou,  and  lie  hod  no  doubt  at  all  thit  withiu  tlie 
next  threa  or  fourci  evto  tix  luunthn,  the  whole  ortlis3,00010-c.n. 
jampa  which  th»y  purpoaed  to  provi'li  would  all  bn  opplioil  tor.  If 
that  were  *o  there  oouM  be  no  lucation  but  that  the  cumana  ot 
the  Cinnjisny  would  Ini  enwred.  Kolwithfttanding  the  tnrgv  increaie  of 
raniul.  of  coiime  it  was  not  projiosed  lo  call  up  the  whole  of  tho 
£10,000.  but  only  t->  call  up  so  uiiioh  a*  they  neeiloil  to  pay  oipcnaca 
incuncd  by  the  orootiou  ot  the  worki  and  to  si>ciuii  a  aniall  amonnt  of 
working  iripital.  WIii-ii  thi*  harl  l)-c*n  seeured  thny  wonlil  i;na*i  for  a 
time  toiasop  ■■harfi,  and  only  Mik  for  nior*  cajiital  as  mwasiity  arosa 
for  it.     In  ciinrluiiitin,  he  propoaed  the  coutlnuatlon  of  tlie  reiolution. 

Mr.  BlualiLghiuii  ■econded,  and  proi-etMled  to  ^vo  aonio  idea  of 
the  plant  to  \m  piit  down  at  tho  now  dejiot.  In  the  Unit  place,  they 
were  putting  ilnwii  two  Itahcock  and  Wiloot  builcn,  each  of  ISO  ti.u 
when  wuikiiiK  at  a  prenaure  of  110  to  th«  tn-mAn  inch.  At  the 
preaent  liiiio  thi'y  hod  two  boilen  >liiitilyin;r  75  h.p.,  and  the  two 
they  were  now  piittiug  down  would  «up|)ty  500  h.p.,  »o  that  they  wer« 
rnaklngample  nrovisioD  fbrntfluuma.  Thoy  were  alao  putting  down 
two Riialon  anil  Proctor  ragloea,  each  of  75  h.[u,  and  theae  w'oidil 
drivL- thu  wUulu  of  thp  present  pUnt.  which  take*  this  two  i-uKiiia« 
RivioK'^fih.p.  betwvetittieui.  Ono  of  thc«!  would  do  the  work  now, 
and  the  other  would  Iw  a  doplicate ;  thny  would  bo  aatil  prinfrilially  for 
thu  arc  light*,  motore,  end  one  thins  or  anulhei.  In  odJltion  lo 
HUk  them  would  be  two  engines  of  100  h.ji.  each,  by  Wtllaui  ami 
Kobiiiwn.  Kbl-Ii  wonid  drive  a  new  ilynaini}  tar  inoaudua^unt 
I>KhciuK  on  tha  new  ThumiioiL* Houston  nystcm  of  ineaudeo- 
cent  iiKlilioKi  hy  meana  of  wbluh  tliuy  could  light  a  nure  arc* 
of  20  miles  from  euo  oentre.  The  eileetrioity  would  be  sent 
through  a  siiiiiU  wire  at  2,000  volts  prwutv,  and  in  muOi  honxe  would 
be  imi  a  tr^niitorriiBt  or  I'onverter,  whioh  Teiliiont  the  pmuurti  from 
2,000  volu  to  100  volK.  which  w&i  a  perf<^t!y  *ifr  prMWure,  ami 
oould  bi\  iwrd  by  home b old l'is  without  4uy  danger  or  ini^onvoniBiiCo 
Eorh  of  thenB  dyiiiiiiiosi  would  aupidy  J,OW  incende-'Bcnt  lampa.  The 
whob  of  thflir  plant  in  l^re^y  jiart  would  dupli-'ale.  Ai,  perhapi, 
caeat  of  I  hem  watc  already  iware,  the  onler  for  the  «*holn  of  the  new 
BtandariU  wai  given  lo  d  local  finii — HeSHrs.  Alltii  and  Aon  ; 
thn  oriler  for  the  wliolo  of  ih':  oounieuhartinE.  tlciLni-piiie), 
and  all  acnoHorin,  and  lixiui;  the  engine  had  lieen  entruated 
to  Mca^irs.  Eoiton  ami  Wahl'-K'a*u<  »''  tl^t  with  tlie  onwplioD  of  a 
pair  vf  boilcn  and  iMi^iiie*.  n'hich  coubl  not  be  raanufactnrad  in 
Taunton,  lio  wan  jitcawd  to  aay  that  tlir  work  had  been  siren  to  local 
firinn.  He  thought  Bud  bojieil  that  ike  Inlrodnetion  of  the  olsatric' 
light  in  Taiinti^n  might  aiaiit  in  bilnj-tng  local  engLnceriuK  finna  to 
the  fhint  It  wm  not  imprpbabln  ttial  they  might  bo  aekoJ— they 
ba>]  already  bocn  luked  to  touter  uiitnido  the  towu,  both  at  Uath, 
Bristol,  and  London.  At  the  Aiaerican  Exhibitiou  a.  ntttnbar  of  acoos- 
soriee  wervi  tiipplku<l  by  Taunto-o  lirnm,  MsMtv.  Allen  atid  Co.  and 
othon.  UeMn.  Allen  had  aliu  ntppliud  the  lawnii  of  Itath  and 
Exeter.  What  his  (Mr,  MaiHinghaiira)  el^ect  wtn  waa  lo  (live 
an  Impetua  to  tho  eDjclneering  iiidiulry  of  the  tijwn.  It 
waa  a  point  in  their  (bvour  thai  all  the  pUcaa  of  tlie  Uuitfl 
Rlngilam  where  tho  electric  light  wa-i  uow  being  wioco«*(nlly 
introduced  owed  tln'irorigi'i  lo  wliat  hod  b«ii  iiarilisi  out  at  Taun- 
ton fur  yfarn.  Siieh  a  statement  (.'Oiiiing  fniiu  a  l«iihnii!al  journal  waa 
very  gratifying.  When  theolectrio  light  waa  first  introduLwd  it  was 
Itiukcd  upun  UB  a  diiBJUrooB  fsilitre,  biit  it  wai  left  to  Taunton  to 
|>ravi!  that  declridty  cmiUl  be  mailo  fnr  lighting  iiurpoaea  both  a 
tiaanrial  and  cle<.itrii-i&l  buccum.  Thoic's  waa  tiie  biob;  suc<.«BBful 
retocd  that  eould  b«  »howu  iu  tho  uoitntry. 

The  TMolutioii  wa.i  then  pnt  and  caniad  uuaniinoinily. 

Ut.  flt«evuu  pro]>aBed  a  vote  of  thanks  to  tlii>  Chairman,  and  thli 
WHS  Bocnnded  by  Mr.  mtnklln,  earned,  and  acknowlodged. 


WEST  INDIA  AND  PANAMA  TELEGRAPH  COHPANY. 

Tim  nharebuHcfH  in  lliiHComrMDy  heldihotr  twenty -Hth  half-yearly 
ordicBry  goueval  meeting  "**  Wedueaday,  at  Wincbuater  llouec.  Old 
Broad  BtKct,  under  the  preoidenuy  ol  Mr,  C.  W.  E4U'lc  (thoehairmeu 
i>f  tho  Company). 

Tlin  Cluumuui,  in  prottoalag  the  usual  reaolntton  lor  Iba  ailoption 
of  thn  rnjHirl  and  accounta.  niil  that  although  a  tnbniaritie  tiilegrBph 
eompiBiiy  whirh  wax  only  able  toahoiitaii  anilabledividuDdatth"  rate  of 
a  percent. crmld  not  lie  called  av6r*mtooaMrul«til«r]>riae,  he  thought 
the  aharoholilon  ol  tho  old  India  aDiU  Ponaitia  would  Ik  iliapoaiid  lolook 
with  souio  vUiafaetLon  upon  th«  report  which  the  UiTOcicn  wemablo  to 
prineut  todar.  It  waa,  an  a  inattiw  of  fai>t,  the  best  refiort  in  ita 
result  that  thny  had  ewi  hid  the  honour  of  laying  boloie  thana. 
There  waa  an  iocrtaae  in  tlie  intti>:  rercnuu  oret  tluo  corrcipindliig 
half  year  of  £673,  which  lie  hniii-d  wi>utd  be  ri-garded  m  aatlatactory. 
Tliat,  however,  did  not  bring  their  trallic  of  thin  balf-yoar  ap  t«  tlia 
lieit  that  thoy  had  over  achieved.  The  last  one  that  waa 
bettor  ill  poiut  of  IiafBc  waa  in  1883,  which  waa  a  long  tttae 
ago.  Tharo  vaa  a  alight  incruao  in  the  workinx  expe&BM^ 
eaiuted  hy  tbe  iDoidantal  flucinatjou  to  wbkh  wecUng  expooMa  war*  ' 
etpoiod  in  the  iucToaae  of  the  length  of  .wrrin  on  the  nut  of  tk^ 
ktAif.  On  tha  other  hand,  there  was  a  do:rea>e  of  £3,460  in  the 
eipeuBoe  for  th«  regain  to  cftUo^    That  iru  a  Mtwfaictoiy  it«i3| 
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wfaloh  ho  hoiwd  would  m)ntinn«  to  dear«a.iB.  Tlitir  Lvent)^  for 
tbp  nreviona  half-yirsii  hwl  Ihwii  «l>niit  £13,000,  -li  aKiitiiit  £11,000 
UiiiiA>ir-ycar,  JO  that  they  wen:  about  £2.004  umhr  whut  thvy  had 
iptut  dii  ivii  •vomgo  in  the  oix  moiiltiv      ^^Vith  rngartt  to  their  prociit 

[KMition  an>l  thn  imm«dUtc  futiir«,  he  loU  titkt  it  wouUl  be  U)Uch- 
nu  nj)Oii  nithvt-  tii'klish  |[rtiiiiid  if  ho  wdtv  to  a.y  miioh  iii>oti  thuL 
lubjwit.  In  iraitolusioii,  hv  expraoeJ  ths  bop*  thtt  llin  >huc- 
faoldien  would  kMji  thcniaclrcs  oool  in  tbo  miCter  or  th«  value  of  their 
tluna. 

Hr.  mutem  Fori  (director),  wim  «ec»nclcd  tko  iitotioti,  alluded 
t«  the  roomt  criticuruH  wliicli  hod,  ho  ftud,  anpAaml  in  ''CirtAiii 
Biuudftl  nmnpaiieirt,  xnA  g*v8  It  as  hii  apiDion  tU4t  if  thono  TiB)i«rs 
muld  ffin  the  "wh«1«  truth  "aiul  Dot  "[urtlal  truth*,"  vhicli  vera 
oriun  »a«KBnt«d  *iiil  very  millaailliiK,  {t  wonM  be  iDuoh  Iiettar 
■liki' for  i^hwholduii  aail  iliu  imMic  iutcrt^tnl  hi  fiiiuicial  nuttoiH. 
The  Comiioiiy  hul  ui  KtraitKthi'iivd  and  vitalUvd  the  orisiaal  caUra 
that  be  tliought  they  might  mty  upon  thi^ir  doing  gooa  work  snd 
■erviea  for  niuij  ycura  t«  nemo. 

Tha  r»]»ort  wan  then  agtwod  to,  nnd  th«  dit'iil^nd  lufiiig  tnen 
dscUred,  tb«  isa^Kting,  nftfit  paying  the  mital  oomplbioiit  tn  the  chaii' 
mui,  nam  to  s  dIom. 


WOODHOUSE  AND  RAWSON  UNITED.  LIUITED. 

Tlie  limt  ftt^tieml  aitttiiiu  at  tlto  aharchuldon  of  tliin  Coiii]iaiiy  but 
Iwen  hcM  lit  Witidiciitat  ITousr,  Old  Ucnul-iilrr.Dt, 

Sir  K.  W.  X«w«on.  vho  iirMtdi^,  stslod  that  thort  were  do  naolti- 
liODH  to  inbmil,  (he  ihantholdoni  havios  hcvn  oallod  togtthor  dniply 
Cci  uauijily  with  tha  Itgil  formalitua  «f  a  lUtiitory  DiMting. 
All  tha  Mcantial  muaunw  oonaHtsd  with  the  ooiiuitutiou 
af  tho  CoTiip«ny  and  tlie  ainalj^auation  of  tha  baainaum 
of  tho  Mvrral  camiiuiiu  which  w(>re  now  nnltod  in  thnlr 
OWD  undcitAking  La>i  lK:au  coiii[jl«tud.  A  vory  iiu|iotlaiit  and, 
tliey  IioftHiI,  I'ftry  |irolitaljIu  cKiiitracl,  whioli  wui  iij  iiof^tialmu 
at  tlio  litnr  oF  thh  fnrnitiiun  of  the  CoiuiMiiy,  had  siucc  hnvn  von- 
[ilotoil.  anil  lh«  UlrM'tun  were  jiMtllM  iti  auiiiriiig  tho  shari'holdvrs 
that  Uii>  pro«|>K'ts  held  out  iti  ikeuritsinai  inunjioL'tUS  woiihl  Iw  iDaliftwI. 
Itr  oi^iilaatioii  lh«y  had  ei-oiiuiiiiM^d  very  Urudy  tliu  ccutn  «] 
■JuiliDAiration,  ami  hy  tin.'  iinaamni'iti  «l  ttinnHM-tl  oa]iat<il  llioy  hod 
rewirKl  larKE  anil  iiii]ivrtaut  o(Tct>  of  biisiuuM. 

9U  J.  C.  StokM,  K-OJi.,  oaiil  hi-  jL-sircd  to  oouliriH  tho  Clioirmait's 
atitutiiMii  as  to  cho  pri»[Mct3  of  tlie  Conijiany, 


CITY    NOTES. 


Brmillten  SiLbauuiii*  Tttlegrapii  Oompftny.— Ttiu  reci>i|its  for 
the  ««d(  ODdod  Noreinlicr  8  aiiiontjied  to  jC4.6%. 

Woodbotue  and  Aaw*OB  Unllod,  UaUtod.  — Tint  ulh^we  of  this 
CotiigMuy  huvu  '.tiu  riimi'rtd  1'j  83.,  V""""  Victoria  street,  E.G. 

W— tern  And  Brwrillow  Tetftsr*ph  Contpiui]',  Umltod. — Thu 
traffic  KfSMptK  or  tlli^  <.'^m|iiiiy  d.-r  llii;  w«k  euduJ  NuVi-mU'r  8,  afUr 
dediiDtiiii;  tin:'  lillh  ul  Ihr  t^uiui  ruL-ujj'U  piLyuliIo  Lo  thi?  Lcmloii 
rtalEiiD-lliH^iiiiiii  I'l^IoKraiili  Cuiiiiiaiiy.  ijimitKd.  w<'n<  £3.172. 

Cr«ai[»tan  uia  Compuiv,  LUnltod.— Tin-  Din^rton  havi-  di^darwl 
Kn  uiifiiiii  ihu'luji'l  of  7  jtif  r.i^iil.  ]'<:i  iiiijiiirji  on  tho  prefnrcnco  nhaivs 
fur  Ihi.'  MI  ii>(iutl<3  rmliiij;  Sc|>l«)iiL>v(  IXi,  ]>iiyahlc  oa  tho  14th  i-f 
D«i'liib(i,  (urryiiij;  fotwutd  BiiHii^u'iit  (o  \i,y  tho  preforonliol  iliridvuil 
Ut  llie  Biiidc  rjLu  fi.r  thu  iiuxl  siK  iimtitliji. 

Oroon wood  And  Bntlvy.  LUnltML  — Thi<  Direotoniof  thinCuinjiaiiy 
ha<t>  drclaniil  th"  fulbuuig  iut«iiiii  diviJ^uiU  for  tho  haU-fear  uudlii^ 
ReiilninbiT  30  In->i,  |ia>'s)>k  on  and  after  11l«  14th  iaxl.  :  At  tha  rati- 
of  7  [lei' CBiit,  [we  iiuiiitLu  on  tho  7  per  ocnt  umiiiilntive  iirolfltoinu 
•har*»,  and  at  tlku  tat«  of  10  i<«t  oouC  ]«t  aiuimu  on  the  ordiaaiy 
aharM. 
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tfuVK]i»RB4. 

17611.  UnitroveiDoata  tn  dovlooa  for  proTenUng  the  ««U<n  or 
■trooc  eluctrlo  ciuronta  upon  weak  carmnta.  Cail 
Cour|wi,  A&,  riu»ihaiii|>Uiii-b(iil<liiigM,  Lmi'loii.  iG<i>iiipliito 
HIKKifioattiin. ) 

t7&21.  Improvements  in   tbe   dlKtrlVutlen  kftd   rosntetloa  «f 

«le<ttrle  onrront*.  WiHinui  01»ik,  &J,  OuuwrV'iiiit,  Luu- 
lioii.  ^Si((iiiiinil  S.)iin'h«irt  nnd  Uy,  tliroUf^Ji  Wittli  aud  Co., 
(ieriniiny. } 

NOVEHBEK.  Sl 

17561.  Improvomsnts  in  app^ratiu  for  raculatUu;  and  com* 
aaatAtlns  «lo;utoAl  enrroBts.  appUo»l>lD  (or  nao  la 
dysiuiM  elcetrlo  naotUaeB,  motors,  »nd  motera.     liuniy 

Frniici-  S<y(<\,  M,  LavflailLT.^ii.iVf,  VnMoa.  I.iiinljii. 

17610.  taprevomoBU  la  alootrlo  aigmUllac  apparatiu.  ebioHy 
datfgDMl  for  poUea  nvrvtc*.  Henry  Hurrih  Laku,  Ab, 
SouUuunpUin.buiklingx,  Ijondoii.  (V^wik  Kdwanl  Slotgau, 
United  Statoa.) 

17611,  ImproTomenta  in  olvcUro-iabdlmU  apparktas,  Oonieliiu 
ihaattt  llarucaa,  46,  SuiilhauiptoQ-builiUugs,  Lgjidoii, 


17603.  Aa  Improved  metliod.  by  meana  ot  «Ia«u-lclt]r.  at 
roduoiDK  frletloii  in  beorlnna  and  ottisr  parts  of 
nacliinory.  Cti)iil««  [l/'ilh^.Thiwl,  nii*l<il  lUnl  lluildiiiK*. 
Bristol. 

17663.  XnprovaaMnts  laeloetno  are  Ijuapa,    John   Uall  ftido?, 

Thi.-  Northfrn  Tclvficaph  Wntkn,  Ila.l)£ai, 

ITbTb.  A  now  or  Improrod  apparatna  t9r  gevomJias  tbe  etaeUo- 
motlvc  foroo  of  dynano-oleetrlo  aia^laaa,  drl««B  bjr  caa 
•nglnoa  and  otltar  Impnlao  wiglB«B.  Williain  Aloyaiua 
Uiggiiibothaui.  9,  Woittlikud-ruw,  Uublin. 

ITCM.  An  alMtrtoal  Watt  meter.  Knintt  Wilran,  28,  Sontbaaptaa- 

lniiliiiiiK>,  Ijonilnn. 

SovRMnr.t;  7. 

ITT&i).   luprovementain  e«Bdaetera*r«)eetrleal«aarsr.    inhn 

Mawhuil  SpitiV,  Sb,  Chan r-nry-l ait n,  l»n<]ot<. 

17762.  InprovoBUiUa  la  alaetrloal  nrttalias.  Kroderlult  Law* 
renee  IUwmd  and  WUtiain  White,  11,  tjneeti  Victoria-atieot. 

Lotidoo. 

17763.  Improrctnotits  in  or  appltoable  to  ftte«trioal  nrttvlr- 
boarda  and  awltobea,  KivJciick  I^wt^um  Kawnon  and 
WUIlaiu  While,  11,  Qiicoii  Vicloria-WrMl,  London. 

17761.  An  tmprvremrat  tn  eleelrio  awltebM.  William  Wblti^ 
28,  ^uLitluniploii-bnildingH,  London.   (OinpIflU  wpocifieaEloB.> 

K»v);)ii»iu  fl, 

ITTU.  Iteetrle  tntrglar  alarm  oantaet-blaK*.  William  Soaltk, 
Spring  Hill  Ci^ttagB,  Uppnr  CUpton,  Lauilan, 

17793.  [mprevoinaiita  In  galvoale  batterioa.  Geargt  Jaiuaa  Wair 
sir!  An-liilialil  Weir,  Hillr-m-.t,  Farlinikll,  tlta*Kow, 

17819.  Improve  mo  Dta  In  awltohea  for  maklnit  and  ltr«altlBC 
Olcctriu  ourrcnlB.  Airicl  .^lalur  iiinl  Williiiii  Kism,  140, 
SfiliNliurj'  nnii-[,   [■'letL-ftrt';!,    Iiutnluli. 

17831.  ImproTomonta  la  elootrlo  bnttory,  oarboa,  and  earbaa 
eempoond  oiomonta  and  tbalr  ooiUMfltlftna.  John  Vaugbtui 
Slii-n^ii,  77,  Chaiir'ci v-iiiiic,  l.nitdnn, 

NuVEHISICU  0. 

17914.  ElootrlcoUy  oontroUed  atoan  atoarlas  8«*'-  William 
CUi-k,  hS,  Cli.iticur}-  lint,  l^iiJoQ.  (SigiEiund  Sohnckert  and 
t'n,,  ihrniigh  Wirth  iimi  Co..  GtTiriauy.)  (Oomplete  a|iMufica- 
tioii.) 

17915.  Unprovenanta  in   tbe  operation  ot  telecrapb  oiroBlia 

anA  in  apparaina  tberofor.    OluIih   .tdolph  libbonio,  77 

Cllaiii-iM')  iuiii.-.    Lotidini,       Ll^avid    Herbert    Koelcy,    CaiUKU.) 
(Coiuplotc  Bpecilicatiau.  ] 


lOMS. 
14843. 
15183. 

1524». 
16209. 

1810H. 

18243. 

11341. 
14333. 

14665. 
14601. 


SPECIFICATIONS  PUBLISHED 
laoa. 

Klcocnoa]  aafety  cntHinta.     I'lTren.     8d. 
Kl«ocrlo  metora.    Oaltuii  aati  KJiuDtuUun.    SiL 

Eleotrloal  telegrapba.    FjlwiinU  (Conalette  and  ECtinhardt). 

3*. 
DjrB&mo-oleetrlo  maoblnoa.     Dc  Forrtoti     ta.  14, 
Xleotrio  llcbt  awlteb.     LtnidburK.     6d. 
Caalngs  Tor  eleotrio  out-oata.     l.-iku  { KctKraaiin).     Cd. 
Duplex  cloccno  colngrapba.    Taylor.     8>l. 

188». 
Klaatne  motora.    ^v.llkL■l'  anJ  t{r«okoii.    Bd. 
Ineandaaocnoe  lamp.     Argjidil.    &I. 
Kooordlas  tolecrapb  attna.  A&     Dnipn-ani)  A«lt.     &tL 
Bicctrlo  twtterlea.     M^Milay-Oniik shank  (fUrratt).     M. 
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Auglo  -  American  U  tuali  K.  L. 

—  fully  paid   

Con  TeleiiiiDur  k  Main  ... 
IiulU  RtibW,  G.  1>.  &ToL 
lloiuieto  Il(>iiao    

Mctroptu  Elccliii;  tfuuplj 
LoikIoii  Kli!Rtiic  Snpply  .. 

Swan  United 

TaleRniph  Coiistruotioa 

-*%.isd9     

Katienal  ToJeiifaono 
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5 

>? 
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NOTES. 


Bury. — The  Bury  County  Coiineil  havo  piusod  a  rcHoIn- 
taoii  to  apply  (or  [towers  to  light  the  boi-oiigb  hy  electricity. 

Brixton. — Tfao  plan  for  construction  of  n  chimney  abaft 
for  tlw  cloctric  lighting  station  at  Eloctric-avoimc,  Brixton, 
has  Iwjcn  api-rovoil  Ijy  the  mithoritiiis. 

riT6-Wir«  SyeUm.— The  system  of  (listrilmlioii  \iy 
five  wires  18  to  be  intr»dnced  shortly  nl  Trieste.  A  station 
at  Vienna  will  also  distribute  on  tbis  gystom. 

RiohmoDd. — ■Statutory  notice  has  bean  ^iven  by  tho 
Briiab  Electrical  Enjjineerlng  Oom]>aity  of  their  inlontioii 
to  aijply  for  jtowers  to  supply  electricity  in  Richmond, 
Surrey. 

Koni^berg. — Tbo  MiiniciixLliLy  of  Koriigaborg  uro 
iii^lalliii);  a  central  electric  Rtatinm  for  8,000  lamps  njxtn 
tho  combin&il  livu-wiro  system  of  Measi-a.  BienicnH,  anil  the 
Tudor  accuninlatot-B. 

Society  of  Arts. — On  Wetlnestlay,  November  2Tth,  at 
K  p.ni.,  a  [aper  will  be  icatl  on  "BciunUfic  uiiJ  Technical 
Instruction  in  ElemcnUry  Schools,''  by  Dr.  J.  lUU  Glail- 
atone.     Mr,  A,  J.  Mundella,  M.P.,  will  provide. 

Ediabargh  Exhibition. —By  an  atlvorttsemont  ap- 
iring  clscwlierc,  it  will  be  5c«n  ihil  the  Bxucuuivc  Coun- 
nl  vi  tho  ivliiiUnrgb  l-khibition  invito  tenders  for  the 
lighting  of  tho  exhibition  grounds  and  buildings. 

Paper.— The  next  meeting;  of  the  Institution  of  Klec- 
tricnl  Eiij^inueni  will  bo  liolil  on  'rhiirwiay  next,  27th  Nnvem 
ber,  at  f*  p.m,,  whcJi  a  piipor  will  Iw  read  on  "  Eloctriciil 
Engineering  in  America,"  by  O.  h.  AddenbrfNfkc.  asaocinte. 

St.  Anatell.  -At  tho  |iliicky  little  town  of  St.  Austell, 

rbei*e  eloctiicily  wa-t  so  airly  ndoptcU,  tbc  electric  liyht 

now  been  iiitroduceil  into  the  Cnngrogationnl  chapal, 

nd  electricity  is  iisctl  as  a  motive  (wwci'  in  working  tho 

can, 

Tender— The  I'limp-rooiu  IJom  uiittoe  ol  the  Leaiuiugton 

Cown  Council    huve  I'oceivwi    tenders  for  putting  in  an 

iBtallation  and  electric  fittings  to  the  new  awimming-bath, 

ihI  have  accepted  the  tnndcr  of  McMsrH.  Rooiior  ami  ToMii' 

£86. 

Electric  Parmiaer.— The  iiew  order  of  things  la  begin- 

iiig  to  show  forth   buds.     At  a  mode]  farm  in  Belgium,  a 

sail  station  for  the  traiisinixsion  of  power  hits  been  estalt- 

shed,  and  the  lonpers  and  winnower*  are  now  driven  by 

acHns  of  A  10  h.p.  motor. 

ComblniLtion  among:  Telegraph  Clorlis. — A  com- 

aittoe  meeting  of  tho  sUifT  of  the  Central  Telegraph  OITice 

ras  held  la»t  week,  at  which  ir,  was  resolved  to  establish  a. 

'  London  Telegraph  ClerlcB'  Association,"  for  the  purpose 

forwarding  their  interests  as  ciril  servnnte. 

Oenaany.— In    tho   Gorman   Empire    there   arc   now 
15,03]  t«!egniph  slationR.     The  telephone  haa  made  groat 
^rogrom  ill  Germany.     There  are  now  over  200  towns  [tos- 
sing exchanges,  with  iiliout  30,000  eulMcribei's.     Berlin 
llone  has  1 1,200,  and  Hamburg  4,000  telephone  subooribei-a. 

Colliery    Working. — At    the    invitation  of  Messrs. 

mmisch,    a    party    of    ahtrnt  70  mining  engineeni    and 

Btbors  visited  tho  interesting  installation  of  oloctric  mining 

ilnnt  at  tho  St.  John's  ColIJerioA,  Normanton,  which  h^a 

m  working  for  23  hours  out  of  31  tvery  day  for  two 


WolTerhampton. — Tbe  'Wolverhampton  Town  Coun- 
cil have  decided  to  apply  to  tbe  Board  of  Trade  tor  a  pro- 
visioiul  order  enabling  thoin  to  supply  electricity  for 
public  and  private  pur|iOBVs  within  the  borough,  and  to 
oppose  simiUr  applications  by  two  electric  light  com- 
panies. 

Spanish  Tramways. — The  oloctric  tramway  of 
Bilbao,  which  has  just  been  consWucted  by  the  Brush 
Cotu^Muy,  will  shortly  begin  running.  A  similar  tramway 
at  I^ortugalete,  will  also  shortly  be  put  to  actual  work. 
TcsIa  of  tnimcaiB  driven  by  accumulators  are  to  lie  carried 
out  at  Madrid. 

Brassela  Tramway. — The  concession  for  a  new  line 
of  tramway  bins  buuii  upplied  for  to  the  Bniseela  authorities. 
Tho  line  i-*  to  atari  from  the  I'orte  du  Kivago  following  the 
Boulevard  Looi»old  IL  to  Kuelkollioigh  Station,  ending  at 
Dielighcm.  Tho  power  cntployed  will  be  some  syRtom  of 
electric  tiuctinii, 

Monte  Video.— A  central  station  has  lately  been  opened 
at  Monto  Vidoo,  by  tbc  Com|Hinia  Nacionnl  do  Lnz  Rlectrica. 
'llio  station,  which  will  au|>ply  18.000  lamjo  of  16  cp., 
contains  live  Belleville  boitei's  of  300  b.p.,  and  eight  engines 
of  ino  b.p.,  driving  direct  the  same  number  of  Zipornowiki 
altomatc-curront  dynamos. 

Palaley. — The  Corpoi-ation  of  Paialoy,  who  have 
i-ecently  tlocidod  to  apply  for  a  piMvisiomil  order  for  supply 
of  elcctiic  light,  are  [»o880B«on>  of  their  own  gas  works,  and 
their  engineer.  Mr.  George  It.  liislop,  is  understood  to  be 
one  of  the  few  gas  cnginoors  who  are  believers  in  tlie 
liolicy  of  gas  cum|ianies  alita  supplying  electric  light. 

Copper.— It  is  aUited  that  Mr.  George  Wentingliouse 
has  exUtndcd  his  HoUl  of  operations  into  the  raw  material 
by  the  purchase  of  a  valuable  copper  mine  in  Arisona.  The 
Wcstinghouao  Uomi«iny  nowiwo  some  thousands  of  tons  of 
('Op|X!r  a  year,  ami  the  saving  of  ptotita  will  amount  to  a 
very  large  Huni  yearly.  Tho  mine  will  employ  aljoiit  300 
men. 

Electric  Alarm  for  Drugglsta. — The  occastomil 
etTora  of  cbomiHtH  in  making  np  drugs  or  prescriptions,  has 
le«l  to  an  ingenious  application  uf  electric  dArma.  It  has 
boon  proiiosed  to  coiinoct  each  stopjMr  of  the  IwttloB  eon- 
tainin;(  jioison  to  an  electric  circuit,  so  that  whenever  the 
chemist  t^kcs  out  the  Htop[ivi-  of  such  a  liotlle  an  alarm 
boll  will  ring  to  call  attention  to  tho  fact. 

Bleotiic  Light  for  Looms. —MossD.  K.  R.  Buck  and 

(Jo.,  weavei-s,  CarliHJe,  have  Hucceasfully  fitted  up  thwr 
works  at  Wigton  with  the  electric  tight,  much  to  the  aatie- 
faction  of  the  oiwrativoa.  Tho  light  is  dear  and  brilliatit, 
and  admirably  adopted  for  |>ower  loom  weaving.  The 
work  was  completed  uadea-  tbo  uurefid  superintendence  oi 
Mr.  Campbell,  of  tbc  firm  of  Messrs.  Anderson,  Campbell, 
and  Mnnro,  (il.'wgow, 

French  Telegraphs  and  Telephones.— In  relation 
to  our  note  last  week  with  reference  to  modifieations  in 
the  French  telegi-aphic  systoias,  it  is  announced  that  M. 
Coulon,  theDurector-Genenit  of  French  Posts  and  Telegmphs, 
and  M.  Borthon,  tho  chief  of  the  Telephone  Dei"*itment  in 
Paris,  have  arrived  in  Boriin  with  a  number  of  engineer* 
in  order  to  acquaint  themselves  with  the  system  and  work* 
ing  of  these  departments. 

Tramways  at  Neuilly. — The  steam  tramatra  are  bo 
be  re-established  at  Ncuilly,  r&ris.  Some  six  yean  iifjo, 
owing  to  tlte  dangei'  and  tbe  inconvenience  of  noise  and 
smoke  they  were  supiH-essad  and  animal  U-avtion  atgutv  b.-vtA^ 


Now,  Iiowever,  it  uppeitrs  from  a  tiot«  iii  L' Eledrickitf  tbat 
the  objectionable  steam  locomolives  tire  to  come  tiack. 
Would  it  not  be  a  j^ood  opportunity  to  prcBsi  forw-anl  the 
inaa}-  advantages  of  «1ectric  traction  for  the  tramways  iit 
Neiiilly  T 

MtuLrid. — A  comp&ny  has  bocn  formed  under  the  uamo 
«f  La  Compana  Mndrilcna  dc  Klectriaidad,  with  b  capital 
of  3,000,000  pesotas,  (or  supply  of  electricity  in  Madrid. 
The  directors  include  Sen.  Moret,  late  miniator.  Sen.  Lulw, 
director  of  the  Spanish-German  Bank  at  Madrid,  and 
Meesrs.  lUtbenau,  Siemens,  and  Orinoer,  the  latter  tlireo 
of  Berlin.  The  plant  is  to  be  supplied  by  th«  All^omoino 
ElelcLrizilatfi  Gti«eltacbaft,  the  boad  (quarters  being  at  the 
Madrid  Rank. 

Provisional  Orders. — Lord  Balfour  of  Burleigb,  the 
Parliamcntnry  Secretary  of  the  Board  of  Trade,  states  that 
the  Board  have  boon  ovorwhclmcd  thin  year  with  applica- 
tion* under  the  Electric  Lighting  Act!  of  18fl2  ami  l-Sflft 
for  proviiiional  orders  to  sanction  the  production  and  supply 
of  oloct-ric  lighting  in  all  part«  of  the  United  Kinjfdoni. 
Already  ihn  niiinher  of  applications  has  reached  430,  ami 
power  to  apply  for  (urtlter  ordem  will  remain  open  until 
the  30th  inntant. 

Using  the  Exhibition  Stations.— It  appears  from 
the  reiwit  of  M.  Alpbaud,  director  of  works  to  the  Muni- 
ci|)al  Council  of  Piiria,  that  the  city  has  purchased  ihe 
Edhon  uontral  station  of  the  Paris  Exhibition  as  it  Etands. 
This  station  is  now  to  be  run  by  the  city,  and  will  light 
thv  hiniinouB  fountaina  and  the  parks  which  will  be  eelab- 
lisbod  in  placo  of  the  oxhibitiou  pavilions  whan  these  are 
roniovod.  Mnre  plant  wilt  be  added,  and  the  underground 
difitribulion  will  be  extended  for  this  purpose. 

The  OoonoU  to  pay. — A  rather  new  departure  in  the 
ti'eatnient  of  electric  mains  was  inaugurated  at  Cholraafoi-d, 
where,  on  the  rocuninieiidation  of  the  flighting  Comniitt»e, 
the  Coiuicit  agreed  that  the  electric  wires  crossing  in  front 
of  the  Shire  Hall  and  ocrais  Tindal-equaro,  shouEd  bo  placed 
undergTOund  instead  of  avuvboad,  "the  Council  to  pay  the 
extra  expense,  estimated  at  X20."  The  reiolution  was 
carried,  Aklerman  Duffield  protesting  that  the  breaking 
up  of  the  ground  for  electric  Itghting  purpo8fl»  wiu  wholly 
illegal. 

Public  Lighting  of  the  Strand. — At  tho  Strand 
Di«lri<;t  Local  Board,  it  was  decided  that  the  Works  Cnm- 
mittee  should  ho  inforniod  that  no  ex|>Gndituro  be  made 
with  rcfford  to  the  gas  lani|»  in  the  district,  except  whit  ia 
absolutely  neoeaaary,  till  the  electric  lighting  tnaint  have 
all  been  laid,  so  that  the  Board  may,  if  it  think  fit,  adopt 
electricity  as  a  means  of  lighting  the  district.  The  Electric 
Light  Company  had  given  notice  of  their  intention  to  lay 
maina  in  Chancery-lane,  Carey-stroot,  Jamos-tttroct,  and 
linssell-itroct 

Electro  Harmonic  Soclety.^The  next  concert  of 
this  society  will  be  a  ladies'  night,  to  lake  place  on  Friday, 
November  li'Jlh,  I8H9,  at  the  St.  James's  llall  Beetaurant 
(Banquet-room),  RogentrStrcot,  \V.,  at  8  o'clock.  The 
artistes  will  bc:  Mis*  Ada  Patterxon,  Miss Hnnnah  Jones,  Mr. 
Arthur  Thompson,  Mr.  F.  C  Cozens,  Mr.  Kobort  Hilton. 
At  the  piano,  Mr.  Alfred  lainl.  Beaidee  a  full  programme 
of  songs,  recitations  will  also  be  given,  and  a  tborougbly 
enjoyable  evening,  graced  by  the  presence  of  the  ladies, 
may  l>e  ex{)«cted. 

C.  &  C.  EleofcriO  Ventilating  Motors.— All   the 

molQi-s  QxliibitfiA  by  Mc^srit.  bkipjioy  tJiuiiiui-A,  Limited,  at 


the  Birmingham  Exhibition  were  sokl.  One  has  been  Rxed 
at  a  brewery  at  Burton  on-Trent,  one  for  ventilating  a  book 
in  Yorkshire,  two  for  ventilating  the  smoke-rooms  at  an 
hotel  at  Manchester,  iind  four  (or  various  other  eloctrical 
circuits  in  Bradford,  Leeds,  Liverpool,  and  Birmingham. 
Ten  of  the  C.  ic  C.  fan  seta  have  also  been  fitted  in  tlie 
new  ■*&,  "  Teutonic,"  fur  ventilating  the  saloons,  hitcben, 
smoke  ronmK,  etc.,  for  the  White  Star  Line. 

Electrie  Grapes. —Messrs.  Can]])e  and  Co.,  the  f;UM 
manufucturcini  of  Bortiii,  have  recently,  owing  to  the  great 
extension  of  electric  lightin;;  in  that  city,  be4D  devotin 
themselves  to  many  varied  and  artistic  forms  of  glius  abadet. 
Tliey  have  introduced  iptitea  fashion  in  one  [orm  of  ^obe, 
which  is  formed  on  the  exterior  like  a  biinch  of  grapes  and 
faanga  from  a  vine  branch,  the  inside  of  course  containing 
the  electric  lam  |>.  For  conservatorivE  and  similar  situations 
the  idea  evidently  will  commend  iUelf  to  those  who  aaptre 
to  harmontouii  and  novel  oft'ecta  of  decorative  lighting  in 
private  houses. 

High-Prossnre    Dynamoa.— -Tbo  spirited 

Kenfititi  in  the  niuttor  >^^  hif^h  vo!tj)^es  lor  dynamos 
to  be  resulting  in  other  makers  turning  out  liigb-Toltage 
niachineit.  The  Tivoli  iiistalktion,  which  ia  being  carried 
out  by  MeAsre.  Ganz  and  Co.,  of  Biida-Peflth,  will  have  mx 
alternating  dynamos  of  5,100  volla  pressure,  atKl  giving  4? 
ara^joros  each.  Three  low-tension  dynamos,  of  180  volU 
and  1 50  ampere*,  arc  also  employed,  the  whole  plant  being 
driven  by  six  Girard  turbines  of  350  h.p.  each  for  the  bigh- 
pi-cHsure  machinos,  and  throe  of  50  h.p.  for  the  low-tennun 
machines.  The  installation  will  doubtless  prove  an 
iTitoresling  one  to  electrical  engineers. 

Pekin. — The  Westingboiue  Company,  of  Pittsfaurgb. 
has  completed  negotiations  with  the  representatives  of  Pvkin, 
China,  for  a  largo  electric  lighting  pknt  for  that  city,  and 
the  entire  plant ha«alreadybcen  shipijed,  and  will  be  ereotel 
immediately  U{X)ii  it«  aniviil.  The  contract  is  stated  to  ban 
been  tho  aubjoct  of  lively  cam|)Ctition  on  the  part  of  Euro- 
pean manufacturers,  and  the  WealLnghouse  Company  an 
elat«  over  their  success,  which  may  not  unnaturally  Igui 
to  further  supplier  of  electric  machinery  to  the  Celestiak- 
lb  i«  stated  that  Mr.  Bylloaby,  vico-pre^ident  of  the  con- 
lany,  wbo  lately  arrived  in  London,  may  probably  mn  over 
to  China  to  see  after  buainass  and  to  tranakite  the  eloetrietl 
terms  into  Chini*s«. 

Cost  of  Train  Ziigbtingt— The  following  ligiu-e^  wen 
given  by  .M.M.  Saitiuux  :ind  Wei^eonbnicb  at  the  recent 
Intomational  l£ailway  (.'ongress  :  (I)  The  lighting  of  Lnun 
by  accumulators  ruchurgod  at  &xod  points  ooatcs  in  America, 
l^-vd.  to  2'fjd.  per  lamp  hour  of  13  to  16  cp. ;  and  in  Eiiropo. 
0-9ad.  to  IJd.  pei-  lamp  hour  of  6  to  8  c.p.  (2)  Tbs 
experiments  made  in  Eiuope  have  shown  that  it  is  pouihh 
to  rcchat^e  accumulators  by  a  dynamo  driven  by  the  loce- 
motivo :  under  these  conditions  the  lamp  hour  of  5  cp- 
costa  2-5d.  (3)  The  lamp  hour  nf  16  c.p.  coets  ia  Araeries 
2"2.'id,  on  an  averagtf,  when  the  train  carries  in  a  apeeiil 
coni|m]  [ment  a  dynamo  and  stou.m<eogine  driven  by  tteui 
from  the  locomotive.  The  lighting  by  cotsa  oil  costs  3-817d 
per  lamp  hour  of  5  to  6  c  p. 

Ireland. — A  meeting  was  bold  in  Ballymena  last  week 
with  the  object  of  taking  steps  to  estsbUtll  s  local  electric 
light  cam[iany.  Mr.  Camlin  said  that  a  memorial  in  favonr 
of  orgaiiisitig  an  elecuic  light  company  had  been  signed  bf 
about  sixty  mercbanta  and  shopkeepers  of  the  (owo,  awl 
that  if  even  only  this  numbei-  took  in  the  electric  Uglit,tW  i 
contemplated  ngw  venture  would  be  a  puying  spocuUliW 
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One  o(  tha  parties  who  hiid  signed  the  memorial,  ho  said, 
had  intiiiiat«<l  that  h«  was  r«ady  to  tnvcBt  in  Iho  new 
venture  irom  XlOO  to  XBOO.  Mr.  Rainey  propowd,  Mr. 
John  Collinn  fieconded,  «.nd  it  was  carried  unnnimously ; 
"  That  u  committioo  be  formed,  with  power  to  add  to  their 
number,  to  obtain  a.11  the  nocoiwttry  iiiformation  concerning 
thie  contemplated  new  scheme."  The  committee  were  then 
Mioctod. 

Thandor8t<niBS.— At  the  meeting  of  the  Royal 
Meteorological  Society  on  Wednesday  evening,  the  second 
report  of  the  Thunderatorm  Committee  wa«  read.  This  is 
a  diflciisaiou  by  Mr.  Marriott  on  the  distribution  of  days  of 
thunderstorms  over  England  aric'  AVales  dtu'ing  the  17  yearn 
1871-87.  Notices  of  sheet  lightning  are  included  in  the 
term  "thunderstorms."  The  yearK  of  gi'o&test  frequency 
were  1880,  1882, 18S4,  and  1872,  and  the  years  of  least 
frequency  1367,  1874,  1879,  and  1871  ;  jeBra  of  greater  or 
lees  frequency  alternate  regularly  tfarou);hout  nearly  the 
whole  of  the  period.  The  average  yearly  number  of 
tIianderttorm«  is  about  39.  The  district*  with  the  greatest 
yearly  frequBncy  are  the  South  of  Kngluid  and  extreme 
northern  counties,  and  those  with  the  least  yearly  fre- 
quency are  Cbeshiro,  Lancashire,  and  Yorkebiro.  The 
greatest  number  of  thiinderatorms  occur  in  July,  and  the 
least  in  February  and  December. 

BlaokbDm. — A  special  meeting  of  the  Blackburn  Town 
Council  is  culled  for  Thursday,  December  5,  at  which  the 
business  proposed  to  be  transacted  will  bfi  as  follows  :  To 
take  into  consideration  the  propriety  of  applying  to  the 
Board  at  Trade  for  a  provijiional  order  autbonaing 
tlie  Corporation  to  arect  and  maintain  etoctric  linca 
and  works,  and  to  supply  electricity  for  public  and 
private  purposes  within  the  borou^jh,  and  to  resolve, 
"That  pursuant  to  the  Electric  Lighting  Acta  1882 
and  1 888,  application  be  made  to  the  Board  of  Trade 
for  u  provieionul  order  authorising  the  mayor,  aldcrmon, 
and  burgeaae»  of  the  borough  of  Blackburn  to  erect  and 
maintain  electric  lines  and  works,  and  to  supply  electricity 
for  public  and  private  purp08C«  within  the  borough  of 
Blackburn,  and  that  the  town  clerk  be  authorised  to  take 
steps  and  proceedings  necessary  for  the  purposes  of  such 
application  and  tho  promotion  of  the  order." 

Central  London  Railvray. — An  advertisement,  a 
column  ion{^,  appears  thiE  week  in  the  daily  i^npors,  giving 
statutory  notice  of  the  intention  of  a  company  to  apply  for 
powers  to  construct  underground  milwaya  in  London,  and 
to  run  thorn  by  electricity  or  motive  power  other  than 
ateam  locomotives,  and  to  make  arrangements  with  the 
Soutbwark  Subway  und  other  companies — all  of  which 
will  remind  the  public  that  the  delectable  scheme  of 
joining  the  City  with  Shepherd's  Bush  and  tho  fair  far 
West  is  in  the  way  for  practical  realiHatioii.  According  to 
this  notice  three  railways  are  eontcmplatod  :  No.  I,  from 
Paddington  to  Oxford-street,  No.  3,  commencing  by  a 
junction  with  No.  I  to  King  Williant-streot,  City,  and  No. 
3  commencing  by  a  junction  with  No.  Sand  terminating 
by  junctions  to  the  City  of  London  and  Soutb- 
wark Subway  Company.  Tho  gauge  is  to  be  tho 
usual  railway  gauge.  Plans  and  sections  will  be  de|)OBited 
for  public  inspection  on  or  before 30th  inst,  at  the  Seununs 
House,  Clerkenwell,  and  the  Seasiona  House,  Old  Bailey, 
and  also,  of  an  much  as  relates  to  the  various  [nrishoa,  at 
their  respective  vestry  halls. 

Coonty  Connoil  Reemlations.— At  the  County 
Council  meetint;  last  week,  the  subject  of  electric  light 


mains  and  subways  was  brought  forward.  Mr.  A.  H. 
lluggis  (chairman  of  the  Highways  Committee)  reported 
that  tho  committee  were  preparing  a  code  of  rogulationa, 
which  they  would  shortly  submit  to  the  Council  for 
approval,  with  respect  to  the  use  by  compaiiiea  and  others 
of  the  subways  vested  in  the  Council ;  and  in  the«e  circum- 
etancos  tho  committee  recommended  thit  the  Council  do 
sanction  the  laying  of  tho  Metropolitan  Electric  Supply  Com- 
pany's mains  in  the  subivaya  in  SbxfteBburyavenue  and  Char- 
ing crosfrroad,  in  accordance  with  the  notice,  dated  Oct.  16, 
1889,  and  the  plana  submitted  therewith,  upon  the  following 
conditions  :  That  thu  mains  bo  laid  in  iron  pipes  as  shown 
by  alternative  No.  3  on  the  tracing  submitted  by  the  com- 
pany ;  thatlbe  positions  to  be  oeeupied  by  the  mains  in  tho 
subways  be  subject  to  the  approval  of  the  engineer  of  the 
Council,  and  that  the  work  of  placing  the  nuins  bo  carried 
out  to  hia  satisfaction ;  and  further,  that  the  coniihany 
before  commencing  to  place  its  mains  in  the  subway*,  do 
give  an  undertaking  under  seal,  to  be  prepared  by  tlie 
solicitor,  to  pay  such  an  annual  amount  for  rent  as  may  be 
settled  hy  agreement,  or,  in  the  cuso  uf  diflbrunce,  by  arbi- 
tration.    The  recommendation  was  adopted. 

Ble«trlo  Turn  Table.— Detuils  are  given  by  the  New 
York  Klrdriail  [{imeif  of  the  electric  transfer  table,  in  the 
new  repairing  shops  of  tho  Fitchbiirg  I{ailroad,at  Fitch  burg, 
worked  by  tho  Union  Klectric  Car  Company'H  system.  Tho 
motor  is  geared  to  the  front  axle,  and  the  gears  run  in  an 
enclosed  bath  of  oil.  They  ore  brass  cut  gears,  and  work 
with  tho  least  possible  friction.  The  switch  which  governs 
the  motor  and  controls  the  car  is  just  above  the  motor,  on 
a  platform  built  out  from  the  front  uf  the  car,  as  are  also 
the  reversing  liar  and  the  hllltdll^,  throw  ing  in  and  out  the 
clutch  by  which  the  motor  is  used  either  to  propel  the  car 
in  the  desired  direotion,  or  to  draw  olT  and  on  the  railway 
cars  to  be  changed  from  one  ti-ack  to  another.  The  two 
shops  are  each  t'lOOft.  long,  and  face  each  other.  Each  shop 
is  divided  into  three  divisions,  separated  by  briok  walls. 
In  each  dinsion  there  are  eight  tr.icka,  making  31  in  each 
shop.  Between  these  sIio|)B,  which  are  75ft.  apart,  ta  the 
pit  in  which  the  transfer  table  moves.  The  car  is  10ft. 
long  and  70ft.  wide,  and  runs  on  four  rails  laid  in  the  pit. 
The  table  is  run  by  the  dynamo  which  lights  the  shops  at 
night,  and  is  connocttxl  by  two  overhead  wires,  on  which 
run  two  trolleys,  the  trolley-poles  being  on  the  top  of  the 
house  built  over  the  front  platform  at  the  front  of  the  table. 
Throe  men,  one  being  ut  the  dynamo,  now  run  the  table 
and  draw  on  and  off  tho  railway  curs. 

Bleotrioity  and  Ei^lneeruis  Trades. --A  very 
pre^aiit  remark  upon  a  subject  which  others  have  also 
well  recognised  was  made  by  Mr.  Ebenezer  Kemp  in  his 
presidential  address  to  the  Institution  of  Engineui'u  and 
Shipbuilders  in  Scotland.  Mr.  Kemp  took  for  his  subject  the 
present  age  as  pre-cminenily  the  age  of  groat  undertakings, 
fje  described  the  Eiffel  Tower,  the  Pulace  of  Machines,  the 
Forth  Bridge,  the  Manchester  Shi[)  Canal;  ho  alluded  to  the 
coming  Channel  Tunnel  or  Channel  Bridge ;  and  as  one  of 
the  most  wonderful  among  gigantic  undertakings  he 
mentioned  the  Deptford  ElecUio  Station.  "  Even  marine 
engineers,"  said  Sir,  Kemp,  alluding  to  the  horso-powcr 
required.  "  who  liuvo  been  accustomed  to  oonzidor  the 
machinery  they  had  to  d«al  with  aa  tb«  largMtfor  any  pur 
po«ei  will  now  have  to  take  a  back  seat  The  shafts  of  the 
dynamo  require  an  ingot  erf  80  tons  from  which  to  forge 
them,  and  have  a  diameter  of  36  inches  on  the  middle 
portion    when    the   dynamos   are    fitted.    Tho   indtcMxl 


4M 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  22.  1889. 


]iort«'poivei'  Tvhich  is  baiiig  pioridftd  to  drive  tho«c  djiiAuios 
is  iittito  unprecedented.  The  amount  roquirod  for  the 
buildings  being  ei'outed  at  prcBOnt  h  43,000  h.p.,  and  space 
ja  acquired  for  the  erection  of  buildings  for  an  additional 
80,000 b.p.,  making  a  totaJ  of  123.000  Lb, p.  Iii  view  of 
these  facts  it  is  ditGciiIt  to  imoglue  what  will  bo  tlie  future 
of  eUetrioity ;  but  %l  olootno  lightinj;  becomes  to  any  extent 
general,  in  the  tienr  future  a  great  prosperity  is  in  store  for 
Cbe  engineering  trades  of  iho  country." 

Olaag^ow  Stndents'  Appointments. — It  is  mthoi- 
satitfuftory  to  note  the  [Kjaitioiia  held  xt  the  [)rc8cnt  time 
by  student*  tiinied  out  under  Pi'of.  Janiioaoii.  at  the 
OUagow  and  West  ol  Scotland  Technical  Collof;o.  Lately 
wo  have  mentioned  several,  and  among  some  others  are  the 
present  resident  engineer  at  Barnet,  who  is  just  laying  down 
the  ne«r  Heitler  plant  there.  Mi'.  GeiiOd  St.  J.  Day,  who  had 
chuivc  of  the  practical  wovking  of  Meewa.  ICinj^,  Iii*o»ii, 
wkI  Co.')  lij^fatiiig  station  at  last  year's  Glasgow  Exhi- 
bition, and  then  was  for  some  time  with  Messrs.  Kash- 
leigh,  Phipp*.  and  Dawson;  and  Mr  fiuy  TLimiltori, 
who  had  charge  of  the  lajing  down  of  llio  ptunt  at 
the  small  station  in  CriotT,  This  sUktion,  rt  will  bu  remdui' 
bered,  was  carried  out  by  Mr.  C,  H.  Yeamsin,  who  lately 
left  the  Ward  Electri<:  Car  Conijiany  to  take  up  the 
Liverpool  electric  insjtectot'shiii,  and  \»  now  with  AfesHrs. 
Andei'son  and  Mnnro,  of  Glasgow,  busy  getting  the  prac- 
tieal  working  of  the  tusting  cluusoe  of  the  liivorjwol 
Electric  Lighting  Oi'doi'  into  shape.  This  gentleman 
is  also  a  Olaxgnw  student,  and  ft  is  interesting  to  note 
that  the  only  holder  of  the  modal  for  the  .Science  mu\ 
AxijB  Honours  Examitiatiuii  in  Testing  hat<  been  appointed 
the  first  KlectricEd  Inspector  under  the  new  regulations. 
Prof.  .Tamioson  has  achieved  the  feat  of  turning  ati  institu- 
Itoii,  which  was  originally  little  more  than  a  secondary 
school,  into  ii  high-clasa  technical  college,  whone  effect  in 
training  thorough  etudente  is  very  widely  (olt,  and  it  uow 
holds,  we  believe,  the  proud  [msition  of  having  oht^tined  by 
its  students  in  the  sumo  time  more  Wbitwnrlh  Scbol^irsbipe 
tban  any  other  technical  institution. 

Tli«  Gilbert  Club.— A  correspondent  writ«s :  Under 
this  title  an  a&sociiUion  is  being  foiinod  for  the  speciivl 
purpose  of  bringing  out  an  English  edition  of  Ih:  William 
Gilbert's  famous  work  "  De  Magneto."  as  noarly  as  [Kiesiblc 
in  imitation  of  the  fine  folio  edition  of  i.n.  ]600;and 
to  arrange  for  the  Oilbert  tercentenary  in  the  year  1900, 
for  which  the  club  will  furnish  an  organisation,  but 
of  which  it  will  not  nocossariiy  attempt  to  beu.r  the 
cost.  The  publication  of  "  De  Magvete  "  not  only  market!  an 
epoch  in  the  Bci  once  of  magnetism,  but  constituted  the  aliso 
lute  starting-point  of  the  liciencu  of  electricity.  It  has  bt'cn 
hitherto  a  reproach  to  British  eleclricians  that  Ibey  too 
little  recognised  the  merits  of  the  founder  of  tUo  sciecico. 
Dr.  William  Gilbert  not  only  enjoyed  the  dietinction  of 
being  physiciau  to  Queen  Elizabeth  and  to  James  I.,  but 
wuidaoijresidcnt  of  the  Royal  College  of  Physicians,  tlis 
nse&rchas  on  the  magnet  brought  him  into  corresjioiidence 
with  all  the  learned  men  of  Kurofio.  He  was,  indeed,  practis- 
ing the  experimental  method  of  inveatigation  before  Bacon 
wiYrte  about  it,  and  his  method  and  discoveries  exciteil  not 
only  the  sneers  of  liacon.  but  the  pntieea  of  Galileo  and 
Kepler,  and  of  many  great  men  oi  later  date.  Ho  English 
translation  of  this  great  work  baa  yet  appeared.  Only  a 
limited  nnmlier  of  invitations  is  being  i&sned  to  join  the 
club,  and  among  those  who  have  already  consented  to 
become  membecei  are  Sir  William  Thouison,  Lut\l  lia-yleigh, 
fix.  Jciutban  lIuUhiiisoR,  ProL  Tyndall,  Sir  John  Lubbock. 


Sir  Doughu  Gallon.  Sir  David  Salomons,  Prof.  RoinoW. 
Prof.  RCicker,  Mr,  Latimer  Clark,  Mr.  W.  II.  Prooce,  and 
Prof.  G.  Forbes.  The  iii-st  meeting  of  the  club  will  be  h^ 
on  November  28  at  the  Society  of  Arts.— rim«a. 

Eleotric  IdghtinK  of  the  Cuir*B  Train.— M.  W^ 
chowsky,  engineer  and  genonil  ins|>ector  of  the  Hussian 
railways,  gives  a  description  of  the  somewhat  oxtensiTe 
electric  lighting  of  the  Imperial  train  which  was  adopted 
after  preiiiniuary  experiments  with  a  part  of  the  train  only. 
The  firm  of  JablochVoff  and  Co.,  of  Sl  Petersburg,  con- 
structed and  fitted  the  incaudcncont  lamps,  which  are  of  0 
to  8  c.p.  at  30  volte,  the  conductors  arranged  with,  eontoet* 
between  the  carriages,  the  accumulators  disposed  in  three 
grouiui,  the  apparatus  for  charging  these  accumulaton,  the 
vult.metent  and  ummeters,  and  also  the  dynamo.  The 
steam-engine  driving  the  dynamo  is  a  Brotherhood  three- 
cylinder  machine.  The  boiler,  horizontal,  with  iron  firebox 
and  tubes,  were  made  by  Messrs.  Nobel,  St.  Petersburg. 
The  dynamo,  steam-engine,  boiler,  the  battery  of  36  ac- 
(-umutaLors,  and  the  reservoir  of  wator,  ai'e  fitted  in  the 
middle  compartment  nf  a  wagon  with  four  partitions, 
specially  constructed  for  the  puijwse.  The  other  compart- 
ments, containing  the  fittings  and  oil,  the  tire-piimpti,  the 
Graftio  apparatus  for  controlling  the  speed  of  the  train, 
and,  lastly,  a  Schwarzkopf  appui-atu.«  for  prevention  of  ex- 
plosion of  the  boilei*.  The  Ini)wrial  train  consists  in  all  o( 
Gfteen  carriages.  The  total  number  of  lampe  emi>loyed  it 
253,  and  ihcy  are  dispoMod  as  follows:  electric  wagon  9, 
workshop  wagon  8,  theMinister  of  Internal Commutiicationa 
22,  the  Czar's  servants  ]■%  kitchen-wagon  13,  bufTet-wagon 
13,  dining-room  car  36,  Ccarinu's  car  18,  Imperial  car  36, 
Grand  Duke  20,  lodios-iu-wuitiiig  21,  Minirten'  car  31, 
officers  of  the  suite  21,  body  giiard  13,  luggage  7.  All  the 
incandescent  lamps  can  be  turned  on  or  ofTse^jarately  by 
the  aid  of  two  coids,  one  red,  the  other  black.  Another 
battery  of  IS  accumulators,  is  placed  in  the  bufTct-^v-iigon, 
enclosed  in  a  wood  box;  a  third  battery  of  the  same  number 
of  cella  is  placed  in  the  dining-room  cir.  The  aucumulaton 
ore  charged  by  the  main  cuireiit  from  the  dynamo.  Tlie 
engine  is  capable  of  working  at  15  b.p.,  but  works  itaiially 
at  about  13  b.[x  In  the  carriages  the  lamps  are  distributed 
aingly  and  in  groups.  The  bmpe  are  either  obscured  or 
tltteil  with  ground  glass  shades,  and  in  the  Imperial  car 
movable  fittings  are  used.  When  the  whole  of  the  train 
was  cumjilotely  fitted,  the  authorities  maile  two  thorough 
tests  :  first,  the  train  when  standing  was  lighted  for  twenty- 
fum'  hours ;  seconiily,  the  train  was  completely  lighted 
during  the  journey  from  Su  Peleraburg  lo  Moscow  (400 
miloa),  at  an  average  speed  of  3;^  miles  iut  houi',  at  Moscow 
during  a  Bte]*pugo  of  ten  hoiu-a,  and  throughout  the  rotunt 
jouniey  to  Sl.  Fotci'sburg.  During  the  last  tost,  the  dynamo 
wa»  sU)pi>ed  for  about  two  boius,  and  the  accnmulutoni 
tum|ilutely  charged  were  then  nae<l  alotie.  Tho  Imperial 
ti-.tin  dining  the  jounitiyingx  of  the  Cur  in  iSSS  ran  a 
distance  of  mare  than  .^OOO  miles,  and  the  eleetric  light 
always  worked  well.  The  train  was  partially  wrockod  in 
the  caUtetrophe  of  17  ('29)  Octolier,  1889,  but  the  wagon  oa 
which  was  this  rolling  electric  oenU'al  station,  which  fol- 
lowed next  to  the  tender  of  the  second  locomotive,  wat 
pniciically  uninjUM'd. 

A  University  Faculty  of  Englneering.-'Mr. 
Henry  Dyer,  C.R.,  M.A,  life-governor  of  the  Glasgow  am) 
West  of  Scotland  Technical  Collego,  has  a  very  careful 
and  thoughtful  |U[ier  uihiii  w  bat  may  be  temteil  the  adence 
of  teaching  engineering  in  the  T*ansactim»  of  the  Institu- 
tion   of  Engineers    in    Scotland    just    jtubliahed^    whicli 
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those  wbo  ire  working  and  agitating  for  flxt«rt<led  scope  in 
tecbni<:al  teaching  niij^ht  do  wull  to  periuc.  [ii  this  [mpcr 
Mr.  Dyer  puta  torwxrd  a  pita,  for  a  iiniTersity  Faculty  of 
Kngincmnj!,  to  bo  rocof^niaod  u  ftilly  m  ftrt«  or  medi- 
cine. He  poinU  out  the  growing  impnrtftneo  to  com- 
munitiea  of  men  wibb  &  thoroiighly  competont  knov' 
ledge  ol  engtnooring  in  all  hranchiia — civil,  iuinita.ry, 
electrical  (a  point  we  havo  lately  hod  brought  before  na  by 
thediBicaUy  in  choosing  a  kuitubleenginoerforthe  Loudon 
County  Council).  The  French  name  of  inginimr  da  ponls  H 
dutKfsfts  ii  very  descriptive  of  the  actual  work,  though 
perhaps  too  tianow.  The  engineer  murt  bo  trained  in 
allied  branchea;  the  civil  engineer  requires  &  knowledge  of 
rnacbinca,  and  the  electrical  engineer  without  me'Chanical 
construction  i>i  confiiiod  to  the  least  important  parta  of  hie 
iubject.  All  engineers  should  have  a  knowledge  of  mathe- 
matics and  physics,  not  necessarily  such  as  would  secure 
BUccetM  in  "euch  phantoms  as  mathomabical  trijKis  or  honour 
lists,"  but  a  real  knowledge  which  would  lit  them  to  solve 
problems  they  met  with  in  ordinary  life.  A  knowledge  of 
French  and  German,  or  both,  is  im{>ortant,  and  general 
subjects  a«  literature  or  history  would  enable  them  to  rise 
out  of  the  narrow  grooves  of  professional  iiiterGcts.  Mr. 
Dyor  gives  a  list  of  atudi&s,  remarking  that  the  principles 
tAught  in  lecture  or  drawing  office  ehotdd  relate  to  problems 
of  everyday  practice,  and  not  be,  M  now  too  often  the 
case,  mere  mathematical  puzKloe.  The  problems  Hhonld  he 
workdl  out  both  by  analytic  und  graphic  methods,  and  the 
drawings  mode  under  oonditionsi  similar  to  those  which 
oxiist  in  an  engineer's  ofBce.  lUectrical  engineering,  Mr. 
Dyer  remarks  in  the  course  of  his  paper,  is  almost  the  only 
department  of  engineering  in  Glasgow  which  is  fairly  well 
•upplied  with  laboratory  work,  but  there  is  much  room  for 
a  co-onlinntion  with  allied  subjects,  such  as  mechanical 
engineering.  He  cotiiriderE,  however,  that  Glasgow,  the 
greatest  engineering  centro  ia  the  world,  is  yet  far  behind 
some  of  the  provincial  towns  of  England  and  ijcotland 
in  technical  training,  and  tnuts  this  uneatitfactory  state 
has  only  to  be  pointed  out  to  be  remedied.  Mr.  Dyer  baa 
rnuch  to  say  on  examinations,  but  one  point  he  always 
clearly  insists  upon — that  is,  that  the  conditions  be  aa  near 
ai  pouiblo  such  as  they  would  bo  in  a  real  oSBce.  For  a 
final  examination,  work  should  be  given  the  students  to  do, 
together  with  such  data,  sketches,  and  Hgures  aa  are  neces- 
sary. They  should  be  ii.^ked  to  explain  the  theories,  make 
the  drawings  and  sixtcifications,  and  write  a  thesis  on 
a  subject  connected  therewith.  Such  an  examination 
hu  been  carried  nut  aiicoesafully  in  the  Imperial  College  of 
Japan,  and  would  be  equally  satinfactory  in  our  own  col- 
logos.  Mr.  Dyer  ugreea  with  Sir  Benjamin  Browne  upon 
the  retention  of  apprentices  in  the  workshop  rather  than 
their  attempted  truining  in  cotlugo  worksho[t6,  which  be 
thinks  the  teiist  useful  part  of  a  college,  and  mentions  that 
Sir  Benjamin  Browne's  firm  (llathom,  Leslie,  and  Co.)  are 
in  Iho  hitbit  of  paying  the  (ecu  of  ercry  appronlico  who 
■ittends  approved  evening  cksses^^n  example  much  to  be 
imitJited. 

Lemnln^otL^The  Watch  Committee  at  the  last 
meeting  nf  the  Leamington  Town  Council  recommended 
that  the  contract  with  the  Midland  Electric  Light  Com- 
|NUiy  be  oontinuud  (juartcr  by  cpuirter,  und  also  that  the 
borough  4urveyor  l>o  inttructed  to  insist  u[>on  the  cleaning 
of  the  lanterns  nnd  the  renewal  of  tamps  when  these 
become  deteriorated.  The  ton-n  clerk  had  dr^iwn  up  a 
report  U|X)n  the  question  of  electric  lighting,  which  he  then 
read   as    follows:  As  requested,  I  ^vo  bod   aii  interview 


with  Megsrs.  ('hamherlain  and  Hookhara  with  reference  to 
their  contract  for  the  supply  of  electric  light  to  the  public 
lampsi  and  which  by  virtue  of  notico  servoil  expires  on  the 
17th  January,  1890,  and  thity  have  agreed,  if  it  is  the  wish 
of  the  Council,  to  continue  the  present  sy«tom  beyond 
that  period.  They  will  supply  the  existing  light  on  the 
terms  of  the  existing  contract,  t«j  he  determined  by 
three  months'  notice  by  either  {larty  on  the  usual  quarter 
days — in  all  other  respects  the  comlitaons  of  the  oontntct 
to  remain  in  force.  I  bad  a  long  diBCUBsion  with  them  as 
to  improving  the  present  light,  and  they  considered  it 
quite  equal  to  the  power  provided  for  in  their  contract,  and 
greater  power  could  not  be  given  except  at  an  increased 
cost.  If  their  tenure  was  not  of  such  a  precarious  nature 
thay  would  suggest  that  a  lesser  number  of  Itghte  should 
bu  used,  and  greater  powei'  given  to  those  remaining, 
which  syatom  ihoy  say  would  improve  the  appear 
aiice  of  the  lighting.  1  also  urgixl  u[)on  tbem  the 
tieceesity  of  cleaning  the  Unterna  more  frequently, 
and  rauewing  the  lamps  when  decreasing  in  strength 
of  tight,  but  they  very  candidly  admitted  that  as  their 
contiuct  was  running  out  they  did  not  renew  the  lamps 
more  frequently  than  they  could  avoid.  If  the  present 
system  is  to  bo  continued,  these  two  pointsshould  he  closely 
attended  to,  which  would  materially  improve  the  light.  I 
also  discussed  with  them  the  quoslioii  as  to  the  lighting 
the  Parade  with  the  Thomson -Houston  arc  light  They 
said  it  would  require  at  least  25  lights,  at  a  cost  of 
£500  |)er  annum,  hut  the  insepiniblQ  objecliou  to  this 
system  appears  to  be  that  these  lights  will  not  bum 
mt»-o  than  eight  hours  at  a  time  and  would  require  renewal. 
To  adopt  this  eystom  and  to  make  it  a  success  duplicate 
lights  would  he  required,  so  that  when  the  first  25  were 
burnt  out  the  others  could  be  turned  on,  but  for  a  later 
[teriod  of  the  evening  only  a  few  lights  would  be  required, 
01'  the  electric  light  could  bo  discontinued  about  11 
o'clock,  and  a  few  lights  substituted  sufficient  for 
all  police  purposes  in  looking  after  the  town.  I  afterwards 
visited  the  Blectrical  Eilxhibition  at  ftirminghani,  and  was 
astonished  to  see  what  a  very  small  engine  power  was 
employed  {only  throe  engine*)  to  work  the  dyimmoB  which 
supplied  the  whole  of  the  electric  current  for  variooa 
systems  used  throughout  the  hall  for  lighting,  and  as  a 
motive  power  in  working  machinery  (ur  printing,  pen 
making,  saving  timber,  etc.,  as  well  as  a  tram  line  for  pro- 
pelling four  carriagee  and  eight  people  round  a  portion  oC 
the  hall.  1  noticed  that  u  small  Kobey  engine  waa  work- 
ing the  two  dynamos  of  the  Thomaon -Houston  s^'stem, 
and  I  waa  informed  by  a  scientific  electrician  I  met 
there  that  each  dynamo  could  supply  80  urc  lights,  and 
that  they  might  be  supplied  at  a  much  lower  price  than 
named  in  this  report;  but  unlets  the  difficulty  as  to 
the  time  of  burning  can  be  got  over,  I  cannot  see  how  the 
system  of  .ire  lighting  is  to  be  geneitilly  used  in  the  streets. 
The  Mayor  said  the  Council  had  heard  the  clerk's  report, 
which  showed  tbat  be  horl  paid  attention  to  the  matter. 
Ho  suggested  that  the  rejKin  should  bo  referred  to 
the  Wateh  Conunil*.«e.  Councillor  Orton  staked  if 
there  wud  anything  to  prevent  the  completion  of  the  tigh^ 
ing  of  Regent^street,  irrespective  of  the  lighting  of  the 
Parade.  Couticiltor  Hoilkissou  called  attention  to  the  in- 
efhrient  lighting  of  High-street,  from  the  railway  bridges 
to  the  Warneford  Honpital.  That  he  considered  was  oua 
of  the  worst  lighted  porta  of  the  liurough.  The  rn[K>r(  of 
the  town  clerk  wm  referred  to  the  Watch  CoDunittee,  and 
the  cemmittee's  report  was  adopted. 


406 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  22,  Xi 


SOME  PECULIARITIES  OF  ALTERNATE  CURRENTS.* 

B¥   W.    K.    SUMPNKK,   D.SC. 

AlKrnatine  curwDU  are  trot  by  any  mflima  now,  although 
it  i»  only  tiitely  that  they  hav*  beconie  of  great  imjiortaitoo 
in  eiigiiiuuririg  work.  Tbe  liret  dynamos  made  yielded 
altcriintiiiL'  curratiM,  because,  as  they  needed  no  com- 
mutator, tnev  were  aimpler  to  construct.  Thoy  were  not 
ulopted  partly  Iwcatue  continuous  currents  were  pnsior  to 
nnderataud  and  to  use,  and  fiaitly  b«catise  direct-eurrmt 
dyn&tnoB  could  he  made  a«U-excitiiiK>  Alt«ruatora  cama  to 
be  looVed  upon  as  aiitiiiue  types  which  had  yielded  place 
to  the  more  perfect  dlrect-uiirreiit  machine.  However, 
the  eiimnts  used  outsid«  the  dynatuo,  althoiifjb  d  irect,  wore 
el  counse  the  result  of  rectifviR^  by  meaiii«  of  a  commiiiutor 
the  alternating  ciirronts  produced  in  the  armature  by  ita 
own  revoliitioiiR.  All  dynamos,  therefore,  produce  altoniat- 
ill};  currcntH  in  the  lirat  iiistanco,  and  in  trie  same  way  all 
motors,  bcfurc  they  will  work  at  alt,  must  Iw  fed  with 
alternating  cni-rant*,  whether  a  revolving  commutator  jii  in 
trodiiced  to  produce  those  ulteruations  or  not. 

The  iictiuu  of  ill  Diiichinoa  used  for  the  production  of 
ciirrentfidciKindE  on  the  properties  of  magnetic  changes  dis- 
covered by  Faraday.  The  current*  induced  depo'id  on  the 
rate  at  which  the  mafcnctisro  varies  and  alter  in  direction 
as  it  incre-.isea  ordiminiahea.  The  tnagnetium  cannot  con- 
tinuously either  increase  or  dimininh,  bo  that  the  currents 
induced  must  be  alternating.  Nearly  all  the  niuiful  a)>pli- 
Bitcea  of  magnetisui  result  not  so  much  from  magnetism 
itaelf  m  from  the  alteration  of  iL  TfiiR  is  tbe  ciise, 
for  instance,  in  telegraphy  and  telephony,  in  which 
we  are  always  »*ing  rarying  or  iiltcrnuto  currcnta. 
If  I  [laaa  an  alternating  current  through  one  of  the  coils  of 
this  tranaforiDor  it  begins  to  sing.  The  current  in  the  coil 
induces  magnetism  in  tbe  iron  which  changes  iu  ilircction 
every  time  the  current  alternates.  Thu  maf;ntilism  acts  on 
the  windings  of  the  coil  caiisini;  attructiona,  which  var^' 
in  amount  with  tbe  stren^'tb  of  tbe  current;  and  it  aleo 
oausce  in  the  iron  itself  stressen  and  trains  which  alter  at 
everj-  reversal  of  the  current.  Vibrations  ai-o  ibuiefore  set 
up  which  f^ive  rise  to  a  note  of  pitch  corresponding  with 
the  freiiucncy  of  the  curront.  If,  due  to  irregularities  nf 
driving,  or  want  of  aj-mmetry  in  the  dynamo,  the  sli-eugth 
or  fi«quenoy  of  the  current  it  subject  to  varintion,  the 
note  giron  out  by  tbe  truusformvr  will  indicate  this  by  lUter- 
ing  its  strength  or  )>it4:h.  The  conaequence  i^  that  the 
<  sound  given  out  ia  very  similar  Ui  the  bum  of  tlie  iMi<irine 
'%nd  dynamo.  The  trantforraer  ucti  like  a  telephone, 
and,  in  principle,  u  tetophonc  is  nothing;  more. 

Tbe  fiist  difficulty  in  connection  with  alternating  curreitte 
is  to  settle  bow  to  meaaure  them.     Thoy  arc  continually 
varying,  and,  tbei^oro,  cajinut  be  nuid  to  Imve  any  vdluo  in 
particular.     If  I  pa«8  the  varying  cuirent  produced  by  thii; 
commutator  through  an  incandescent  lamp,  you  notice  that 
when  1  turn  the  handle  slowly  the  lamp  variee  in  bri^ht- 
JTHMS  according  to  the  strength  of  the  cuneut  [uasin^.     If, 
rhowever,  I  turn  the  handle  ijuickly,  so  as  to  produce  20  or 
more  alternatioaa  per  second,  the  Tamp  bums  steadily.  The 
Wreiiglb  of  the  direct  current  which  would  make  the  lamp 
burn  (.■(jually  well,  is  aaid  to  !»  the  mean  ^-alue  of  the  alter- 
nating current.     Thi«  dotinttjon  loems  simple  enougb,  but 
it  deli  lies  the  value  of  a  current  with  refoiencs  to  its  heat- 
ing crt'ect  only,     It  Ib  soon  realised  that  the  import^tnce  of 
ji  alternating  current  deiwnds  ehietty  on  its  magnetic 
ifloencee,  nna  not  to  any  great  extent  on  jt«  heating  effect. 
I^ilh  steady  curretits  the  two  aro  proportional,  and  each 
'therefore,  is  a  measure  of  the  other.     Partly  owing  to  this 
cauM,    and    partly  due    to   the    false    notion    tnat    the 
current    carrioi    onorgy    ulong    with    it,    wo    aro    liable 
to     ooTifuse    the    heating     cnect    of    a    current,    which 
represents    waste     energy',    with    the    useful   energy   of 
the  current,  which  has  no  uecenaiy  connection  with  it, 
and  in  coasequence  some  of  the  |iro{)erties  of  alternating 
citirents  seam  at  lint  surprising.     Theetliciency  and  life  of 
liini[ig  seems  to  depend  merely  on  the  moan  heating  effect, 
for,  UB  far  aa  we  ktiow,  they  are  the  same  for  ttirocb  and 
oltcniatiug  currents,  although  with  the  latter  the  maximum 
value  of  the  current  is  far  in  excess  of  its  mean  value. 

■  pTMjdiintul  tdJr^M  to  tb^  City  UuiMiOlii  Stniltnts'  AswcUtiea 
tta^t  II  tht  CentMl  Iiutitulion,  Nov.  19tli,  1BS9. 
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With  most  of  the    practical  applications  of   alternatini 
currenta.  however,  wc  hiive  to  bear  in  mind,  not.  only 
strength  of  the  currenta,  but  also  their  fiequency  and  i 
noticaurrouiidinga.     The  currents  and  potentiola  are  con- 
tinually risingand  falling  in  vulue.     They  are  really  w«ve«, 
and  have  all  tbe  pi-oj>erties  of  waves.  M 

Now  one  of  the  chief  peculiarities  about  wavea  is  tbafi 
the]'  do  not  add  together  in  the  same  way  that  numbeni 
do.  They  add  together  like  furcea.  We  all  know  tbiu.  if 
two  forces,  each  of  lib,,  aio  acting  on  a  body,  the  effMC  is 
not  tbe  same  as  that  of  21b.  unless  the  two  forces  are  in  tbe 
same  direction.  According  to  the  angle  between  tbe  forusa, 
the  resultant  may  vary  from  'Jib.  to  nothing.  If  two  n.ooj 
aro  pulling  at  the  same  rope  in  order  to  ring  a  church  bell 
it  is  neco8s<iry  for  them  to  pull  together,  or  ono  will  tonjj 
bo  atop  the  bell  while  the  other  tends  to  ring  ic.  In  tht 
aamo  way,  two  waves  flowing  to  the  aame  iioint  will  add  trt 
each  other's  oflcct  if  their  rising  and  fitlliug  occur  at  tbe 
same  time,  but  otherwise  they  will  interfere  and  diminiili 
eaeb  other's  etfect,  an  that  the  resultant  disturl^ance  may  be 
less  than  that  which  utthvr  would  hare  cauw-ij  Mpunttoly. 
It  does  not  tbcrcfom  follow  that  two  ulteraating  currenls 
flowing  into  tbe  same  wire  will  produce  a  current  wboM 
strength  is  the  sum  nf  the  strengths  of  the  two  oomponenu, 
and,  us  Lord  Riiyteigh*  htis  pointed  out,  U  a  current 
bi-anchet  into  two  currenU,  it  may  happen  that  eaci)  of  the 
branch  currenta  ia  stronger  than  the  anginal  current. 

I  have  here  the  primary  and  secondary  circuits  of  a 
Mordey  traTisforiiier  connected  in  parallel  in  such  a  vrnf 
that,  if  steady  ctu-rente  woi-e  Bowing,  the  coile  would  ma^ 
nctise  the  iron  in  tbe  same  direciion.  In  tbe  main  circuit 
and  alao  in  one  nf  the  branch  ciKuit'i  I  have  a  Bcrndtein 
lump.  When  I  cloi^e  the  circuit  you  notice  one  littnp  is 
murh  brighter  than  the  other,  and  the  bright  lamp  is  in  tbe 
branch  circuit,  not  in  the  main  circuit.  The  currenta,  as  ■ 
matter  of  fact,  are  about  four  amperes  in  the  maiu  circud 
and  four  and  eight  Hm|iercfl  in  the  branch  circuit*,  [f  I 
now  disconnect  ono  of  the  branch  circuits  tbe  current 
diminiabus  to  practically  nothing,  although  the  potential  on 
remaining  coll  actually  increaaea.  ^thuntiiig  one  coil  with 
the  other,  therefore,  not  only  increases  the  main  eurrent, 
but  also  that  in  the  pait  shunted.  Those  effects  never  bap- 
jMin  with  steady  currents. 

A  flomcvThat  similar  exjieriment  is  due  to  Mr.  Blidcesleyi.. 
Ilia  bnincb  circuits  cotuiat,  one  of  a  resistance  poweviaa 
self' induction,  and  the  other  of  a  condenser  By  aultabl^ 
chootiing  tbi.'  capcity  of  tbe  condenser,  it  is  poaaiblt  lo 
increase  the  current  through  the  eelf-induction  brandt  aftd 
make  it  exceed  the  current  in  the  main  circuit 

The  following  experiment  aualagoiis  to  Lord  R&ylei^'s, 
but  with  potentials  instead  of  currents,  is  due  to  Mr,  E,  W. 
Smith,  t  of  the  Central  Institution.  1  have  hero  a  eotl 
having  a  fairly  large  amouni  of  »olf-itMluction  in  aeries  witli 
a  resistance.  I  have  two  equal  lamps  of  large  resiEtanee 
shunted,  one  to  the  inductive,  the  other  to  the  iiou  indue- 
tivo  reeiabanee.  I  maathe  alternating  current,  aiul  luljiut 
tbe  resistance  till  the  lainjis  are  equalW  briahu  Eovh  ktop 
now  measures  the  dilTeronce  in  potential  of  the  points  to 
which  it  is  ahunteii.  1  now  remove  the  wire  which  cou' 
nccta  the  junction  of  tbe  two  lamps  with  the  junction  of 
the  inductive  and  non-inductive  portions.  Vou  uoticAthal 
each  lamp  diminishoa  in  brightness,  showing  thiai  tbe  wbols 
potential  dilTcronco  U  loss  than  the  sum  of  the  two  halrea. 
By  making  the  abunt  Dormectiou  again  each  lamp  hrigbt«ai 
up,  although  experiment  shows,  and  theory  contirms  (he 
fact,  that  the  oltoriuting  current  coming  from  thu  dynamo 
is  diminished  by  so  doing.  By  making  the  shunt  connec- 
tion we  necessarily  diminish  the  resistance,  although  Uh 
potentials  appear  to  incrcaae  and  the  main  current  to 
diminish,  the  uppuaite  of  what  would  oreur  with  ataady 
currents.  <. 

I  have  extended  thT^^ugriment  by  forming  a  Whealr 
stone  bridge,  two  uppoait^^^l^if^nirb  conqiat  of  two 
inductive  resistauces,  tbu  remiiin]n^"«si)i|^^jn{{  non- 
inductive.  To  each  corner  of  the  bridge  iKR^^^tJkdMd 
a  flexible  lead  coming  to  these  lamps.  Tbe  two  wins 
attached  to  the  <lynamo  coruera  of  the  bridge  I  have 
labelled  rod,  and  the  remaining  two  white.     1  connect  tlw 
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red  wiree  to  llio  terminals  of  the  two  Umiw  and  join  thoir 
juncliun  successively  to  the  while  wires,  itujtistini'  the  non- 
inductive  arm  iiriti]  th«  lamps  are  eqiulty  bright.  Each 
time  I  make  coniioction  with  the  white  wire  the  Iam|i8 
brighten  up  us  befor«.  From  uim]o(;y  with  steady  curi'oiiU, 
we  should  now  expect  the  bridge  to  be  balanced,  since 
the  potential  difTcrence  between  either  red  And  either 
white  wire  is  the  buidc.  If,  however,  we  join  the 
while  wires  to  the  terminals  of  the  lamps,  we  notice 
they  burn  almost  as  brigblly  m  when  joined  to 
the  red  wires  connected  directly  with  the  dvoamo. 
Theory  intUcates  lliat  if  the  imped»iice  u{  the  inductive 
arm  were  large  compurod  with  it«  resistance,  the  iwtential 
between  the  white  wirea  would  be  exactly  equal  to  that 
between  the  red  one*,  and  that  in  any  case,  if  the  bridge  is 
balanced  in  the  way  described,  there  will  be  a  difTur^nce  in 
phase  between  the  two  potentials  corrMponding  with  a 
quajier  of  a  period,  so  that  one  iH>tential  difference  will 
reach  it«  maximum  value  when  the  other  is  at  zero.  Now 
this  is  oJtnctly  the  diflorence  in  phase  required  to  drive  a 
Tc6la  motor.  1  have  here  a  small  ring  of  iron  wound  with 
coils  in  four  (quadrants.  The  coils  in  op^rasite  nuadraiits 
ai«  connected  in  series,  so  that  a  steady  cutTonl  flowing 
throuf;h  cither  pair  will  cause  a  R(H*tb  and  south  pole  in 
the  atijaconl  quadninte.  If,  now.  alternating  currents 
ditt'ering  in  phojie  by  a  quarter  of  a  period  bo  <en.l  through 
the  two  eoil*.  each  pole  will  mwve  from  one  ^uadtant  to  the 
next  (jvory  ([uurter  of  a  jwriod,  so  that  the  polanty  will 
revolve  round  the  ring  with  the  same  frecjuency  as  tbat  of 
the  alternating  current-  There  in  an  iron  disc  free  t-o  revolve 
about  the  axis  uf  the  ring,  and  when  i  conuoct  the  roil 
wires  with  one  pair  of  coils  and  the  white  wires  with  the 
other  you  see  the  disu  spins  round  at  a  great  a[>eet],  and 
thus  forms  a  Teeln  motor.  Thei'o  is,  however,  this  pecu- 
liarity about  it,  tlint  only  one  iiltoninttng  current  is  uscil, 
Tbe  disadvantage  of  a  Tesl»  motor  is  that  it  requires  two 
alternating  currents  fixed  in  phase  with  reference  to  each 
other,  so  that  it  ia  uecesaarv  to  have  a  a[]eciut  dynamo  to 
produce  the  currents  and  also  to  have  at  least  three  tead» 
instead  of  two.  Hero,  however,  isn  method  of  making  any 
altei'nate  current  work  a  TeeU  motor.  Mr.  DUke^lev*  has, 
I  lind,  already  suggested  his  condenser  transformer  for  the 
same  inirtHMo.  Tho  method  I  have  suggested  is  not 
economical,  but  it  can  be  improvotl  by  having  the  arms  of 
the  bridge  of  hij^h  roRi^tance  or  impedance,  and  having  two 
oppoaite  ([Uadrants  of  the  Tesla  (ield-magnetJi  wound  with 
many  turns  of  Knc  wire  instead  ofafewtnrnsof  Chick 
wire.  Jhf  oreovcr,  if  condensers  of  suitable  capacity  arc  subs- 
tituted for  the  nan -inductive  arms  of  tne  bridge,  the 
waste  will  be  smaller,  and  the  aniplitudo  nf  the  potential 
between  the  white  wires  will  actually  bo  greater  than  that 
between  the  nd  onus  attached  to  the  dynamo.  At  all 
aveata  there  seema  to  be  fair  ground  for  supposing  that 
soma  mtch  arrangement  can  bo  found  by  means  of  which  a 
Teila  motor  can  be  ecouomicolly  woriied  off  any  alternating 
current. 

Striking  etTects  of  interference  are  obtained  by  putting  a 
coil,  whose  impedance  is  largo  coiajnred  with  ite  reaiataoce, 
in  series  with  a  condenser  of  suitable  capaeity.  If  an 
alternating  ctuTont  is  [mssed  through  such  an  arrangement, 
and  measurements  are  made  with  a  tjuadrant  electrometer 
used  idioetalicaJly,  the  |K>tentiala  at  the  terminals  of  the 
coil  or  condenfcr  are  each  found  to  far  exceed  the  potential 
at  the  ends  of  the  cumbiuation.  Theory  indicates  that, 
nitdor  the  moat  favourable  conditions,  the  two  former  are 
fii\na\  to  eiich  other,  and  the  ratio  n{  cither  to  the  latter  is 

en  ajipioxinuiLoiy  ei^iuU  to  the  ratio  of  the  impedance  of 
[the  ceil  to  its  resistance  when  this  ratio  is  large.  Thus, 
'jth  the  secondary  of  an  induction  coil  having  a  resistance 
I  0000  obmR,  and  coefficient  of  aelf-induction  50  secobms 
or  quadranta),  and  with  a  eondeniicr  of  i,'„  microfarad 
capacity,  calculation  shows  that  the  most  favourable 
fr«iuoticy  of  current  to  employ  would  be  9?  periods  per 
second,  and  that  the  potentials  on  the  coil  and  condenser 
would  each  be  about  five  times  the  potential  on  the  two  in 
aeries.  In  the  confirmation  of  this  by  aclu;il  experiment, 
I  have  had  the  advantage  of  the  as&istauce  of  Messrs, 
Monckton,  Simon,  nnd  Taylor,  of  tbe  Central  Institution. 


Tbe  field-magneta  of  an  ultermtor  were  excited  with  suit^ 
able  currenta  so  as  to  produce  at  v.\ii.>ii9  apoeda  of  the 
dyunnio  an  alternating  potonllal  of  about  30  volta.  Inthc 
table  annexed   the  nurabec  of  periods  per  second  ci>rra8- 

JjotidinE  with  the  speed  of  the  dynamo  is  indicated  in  the 
Irst  cobimii.  The  second  column  gives  the  ratio  of  the 
potential  on  the  induction-coil  to  that  of  the  dynamo,  and 
of  course  is  ctiiial  to  the  sriuoie  root  of  the  ratio  of  the 
corresponding  dcllcctioiu.  The  third  column  gives  the 
ratio  of  the  potential  on  the  condenser  to  that  of  the 
dyimmo.  The  last  column  gives  the  sura  of  thaso  two 
ratios  which,  but  for  interference,  would  always  be  unity. 
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From  these  numbers  it  is  evident  that  the  potentials  of 
the  coil  und  condenaur  will  be  e^iiul  when  tho  frci|Honoy 
is  a  little  lesf  than  100  periods  j>er  seoond,  and  the  mim  of 
the  potentials  will  then  bo  greater  than  SS  tiraoa  the 
potential  of  the  dynamo.  Wiieo  it  is  considered  that  tho 
Holf-inductiou  of  the  cuiL  (which  had  an  iron  cure)  wa» 
measured,  not  with  rapidly  alternating  currents,  but  with 
a  single  impulsive  cnange  of  current,  the  agnaemeiit 
between  the  theory  and  experiment  is  quite  satisfactory. 
Hut  attliou^h  theory  so  perfectly  accounts  for  the  efTocts, 
it  is,  nevenbeless,  surprising  that  an  altematioj;  dtflerenca 
of  potential  can  be  dividid  into  tvro  parts,  eadh  a.ore  than 
foiu-  times  itself- 

What  is  rosily  happening  in  these  cases  of  interference 
is  illustrated  by  ati  expcrim&nt  on  pulaa-tions,  which  I  am 
able  to  perform  by  means  of  an  iurenioiiely  contrived  com 
mutator,  kindly  lent  me  by  Mr.  H.  B.  Bourne.  Alternate 
b;ire  of  the  commutator  are  cnnne'Ctod  together  and  to  the 
two  ends  of  a  bnU«ry  of  cells.  There  arc  two  bnitbos,  one 
tixod  and  the  other  movable,  so  tliat  as  tho  commutator 
revolves,  one  brush  may  bo  made  U)  move  over  the  bars 
moro  i-apidly  than  the  other.  Each  of  these  brushes  is 
conncctorl  with  the  middle  of  the  battury  through  the 
prima.ry  of  a  tmnsformer.  The  two  itecondaries  are  con- 
uected  together  through  an  incandescent  lamp.  The  bright- 
ness of  the  lamp  measures  the  sum  of  the  two  currente 
imliiced  in  the  secondaries  by  tho  alternating  currenla  in 
the  primaries.  U  tho  bntshes  are  Imih  tixtjd,  tbe  phase  of 
the  currents  ia  fixed.  If  the  currents  coincide  inpnaB9,ttie 
tamp  biu-ns  brightly  ;  while  if  tho  phaav  of  tho  currents  ia 
opposite,  as  I  cati  armnge  by  suitablv  placing  tbe  movable 
brush,  the  lamp  is  extinguished.  If  I  now  revolve  the 
movable  brush  slowly,  the  phase  uf  the  curiente  ia  continu- 
ally altering,  and  you  see  the  lamp  pulsating  in  bright- 
ness.  Altbcugh  the  two  alternating  currenU  are  always 
of  tho  same  strength,  yet  their  sum  varies  from  wro  to 
double  the  value  of  coch,  according  to  the  pbaae  of  one 
with  rGS[)ect  te  tbe  other. 

ASbor  all,  however,  tbe  most  extraordiiury  property  of 
alternating  currents  is  that  whicb  bos  1/ecn  longest  known, 
via.,  their  tendency  to  iraniifer  ihemMlvea  from  tjpe  circuit 
to  another  with  which  they  have  appurontly  no oonnectioD. 
The  ajipounincc  uf  these  ioduced  currente  is  accompuUMl, 
not  by  a  decrease,  but  by  an  increase  of  the  primary  cur- 
rent Tbe  primary  and  secondary  currents  increase 
togetliei-.  The  explanation  is  tlul  the  currents  are  in 
nearly  oppusiu;  pliose,  and  one  current  is  neutralising  tlie 
magnetising  effect  ol  the  otber-  The  magnetism  caused  by 
alternating  currents  always  tends  to  a  minimum,  and  the 
currents  have  to  arrange  themselves  su  Lbiit  their  joint  mag' 
netising  effect  may  be  as  little  as  possible.  This  lendonoy 
is  very  marked  at  high  spewli,  and  the  eompensatiun  is 
almost  perfect.  The  little  magnetism  remaining  is,  how- 
ever, very  important,  because  of  its  extremely  rapid  rate  of 
VHriation.  The  indaeed  E-JkLC's  depend  on  this  rate  of 
variation,  aod  not  on  ^c  maximum  amount  of  magnetism. 
Thus,  in  transformers,  there  is  a  strong  tendency  for  the 
|M-imary  awl  secondary  curreuu  t»   be  in  opposite  phase. 
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[Tbis  is  tho  oxplnnation  of  »  simple  but  imjiortant  axperi- 
mont  due  to  Mr.  Mftrdoy,  and  the  fact  was  proved  by  a 
largo  mimbcr  of  ex[iarimentfi  of  Mosars.  Lamb  luid  K._M'. 
Rmith,  nude  at  this  college  some  time  a^o.  ~ 
•tnjngth!!  of  the  currentA  in  the  «oiI.i  ahn 
ibomsctvca  to  be  nearly  invcracly  pmiKirtioEial  to  the 
number  of  turns,  for  this  in  the  condition  that  the  mag- 
netitiing  effectii  shotiM  be  ecjual.  Tbere  ia  itleo  a  teiicleucy 
for  tlio  miignotiiiiii  U)  alt«r  itoelf  in  the  um^leet  way 
r  po«MbIo,  and  this  le  wcording  to  the  law  of  sines.  The 
,  secondary  currenU,  therefore,  tend  lo  follow  tho  law  of 
uoee  becaii««  th»y  e^cactly  follow  the  variations  of  the 
magnetitin:].  The  primary  current  will  alao  follow  the  Uw 
of  sines  if  the  magnetiKm  in  proportional  to  the  current ;  but 
if  Ktluration  is  approachetl,  calculations  I  have  miido  from 
experimental  data  show  that  the  primary  current  may 
depart  very  much  from  a  simple  sine  wave,  as  will  also  l>o 
tbo  ease  if  the  £.M.t'.  acting  on  the  primary  is  itself 
irrefiru]a.r. 

Tne  tendency  of  magnetic  change  to  a  minimum,  ie 
exemplified  in  too  action  of  cboldng  eoils  and  in  tho  hetit- 
iDff  of  iron  cores.  If  an  opposite  current  can  bo  induced  in 
neighbouring  circuits  or  nodies,  ao  aa  to  cancel  tho  mag- 
netising ellecl,  the  primary  current  is  allow  to  flow,  but 
otherwiito  tho  reluctance  of  tho  magnetism  to  cbanse 
etiddcnly  will  prevent  the  current  riaing  to  any  magnitiiae. 

The  same  tendency  occurs  within  tbe  wire  itself,  for  tho 
adjacent  portions  01  tho  ourront  t«nd  to  flow  in  opposite 
dinwtions.  Tho  tendency  to  r«vcr«e  currents  is  ttrongeit 
in  tho  centre  of  tho  wire,  and  consequently  the  current 
density  is  less  there  than  near  Che  surface.  The  resistance 
of  the  conductor  i»  increased  by  this,  and  tho  alteration 
is  rorj-  important  wfaun  tho  wiroe  are  thick  and  tho  alborna- 
tions  of  the  ciurent  are  veiy  frefj^uent,  as,  for  instance,  iti 
the  thick  wire  circuit  of  electric  welders.  Thick  leads  are, 
therefore,  not  well  suited  tc  alternating  current«,  but,  on 
the  other  hand,  they  aro  rarely  noceasar>',  for,  by  mcani  of 
transformers,  large  amounts  of  energy  can  b»)  efficiently 
transmitted  immenae  diatancos  by  means  of  inexpensive 
thin  wires. 

It  is  not,  however,  only  in  engineering  practice  that 
alternating  currenta  have  become  of  great  importance. 
M'ithin  the  last  year  or  so  tbe  theory  of  elwtricity  bna  been 
Bd%'anced  tremendously  by  the  study  of  alternating  currcuts. 
Wo  have  scon  that  with  rajvid  alternations  tho  currents  are 
det^noined  chiefly  by  the  magueti'C  changes  which  are  going 
on,  and  that  they  arrange  themeetvea  so  as  to  neutralise 
each  other's  magnetrning  effect,  and  without  much  apparent 
rogait)  to  the  KM.!-'.'*  acting,  or  tho  rosistancos  in  circuit. 
This  tends  to  show  that  tho  most  important  part  of  a  cur- 
ront  is  not  in  the  wire  itself,  but  in  the  region  ontjiide  it. 
It  baa  been  by  conaJdering  tho  changes  going  on  in  the 
medium  ouUiJc  the  wire  tliut  Uvrtz  haa  been  able  to  tmivo 
the  exiatenco  of  effecte  which  have  hitherto  only  had  a 
mathematical  baaii.  If  a  current  is  reversed  in  direction, 
tho  linos  of  force  surrounding  it  are  also  reversed.  Max- 
well's ihoary,  however,  stutee  that  they  do  not  rovcnte 
instantly.  The  lines  of  force  near  the  wire  reverne  before  the 
others.  There  is  a  certain  velocity  at  which  tho  rcvenwl 
of  the  lines  travels,  and  this  velocity,  according  to  theory, 
should  be  the  same  as  tho  velocity  of  light.  That  thia  is 
actually  the  case  is  one  of  tho  things  that  Hertu  has  lately 
shown.  In  order  to  do  «o  he  has  made  use  of  very  rapidly 
alternating  ciirrenta.  Flo  baa  alao  employed  a  detector 
whose  great  delicacy  in  due  to  tbe  priticiple  of  resonance, 
which  may  be  illuetratwl  by  an  oxperimont  of  Prof. 
Aynon'nl  which  i  haro  arranged.  An  alternating  current 
is  psssitig  along  this  stretched  wire.  When  I  bold  a  mag- 
net near,  tho  wire  ia  pulled  aside,  owing  to  tbo  mutual 
action  of  the  curroot  and  the  lines  of  force  and  of  the  mag- 
net. Kvory  lime  the  current  rcTor8cs,thc  direction  of  the 
pull  on  the  wire  reverses,  ao  that  the  wire  ia  pnt  into  a 
state  of  vibration.  The  loudness  of  tho  sound,  bowevor, 
depends  on  the  length  of  the  stretched  portion  of  the  wire. 
There  ia  one  length  which  will  give  tbe  best  effect,  and 

*  doo  tHtciM»H"n  wi  Ur.  Ku>p'a  p»i«r  on  "  Altarn^tcCarmit 
Tnii'roriii«rs^"./MtnMJ  Sao.  Tfl.EaKM  Fcbntv^  2},  IflSB  i  alio  a 
HMeer  PreA.  AjrrtAu  ani]  Parn  on  "TKt  Lag  iu  TrAiiafomMi*,"  iu 
Uie  Xlfvtritwn  (uT  March  16,  1888. 

t  Seo  A^TTUin  uid  Ptny, "  Nows  on  AlUriiau  Ourvnts,  "froc.liuit. 
£leu.  BuKiitovni,  Mtrrli.  1809. 


this  happens  when  the  wire  is  tuned  to  give  out  a  nots] 
of  the  same  pitch  m  that  oorreejwnding  with  the  freqaeocn 
of  thr  altornAtinK  currunt.  The  current  forces  tbe  wire  tOI 
give  out  a  (jarticular  note,  but  if  the  wire  naturally  gives 
out  that  note  the  sound  produced  is  much  greater.  Tbe 
interference  of  jutonttiLtt!  occurring  when  an  lod action.«>il 
is  placed  in  series  with  a  condenser  is  another  instance  of 
resonance,  for  the  condition  that  tho  |ioteDttal  on  the  onI 
should  be  L'rcutost  compared  with  the  whole  potential 
acting  on  coil  and  coiidunaor  can  also  be  shown  bo  be  tbe 
conditinn  that  tbe  natural  period  of  oscillatory  discharge  of 
the  condenser  into  the  induction-coil  eoincidea  with  the 
period  of  the  altertuting  current.  It  has  been  by  u«ng 
this  principle  uf  resonance  that  Hertx  ha«  been  enabled  u 
detect  in  the  medium  outsido  the  wire  cases  of  interieo'eiMe 
with  magnetic  reversals  exactly  similar  to  thoM  I  bm 
shown  you  with  alternating  currents  and  potentials.  His 
work  has  opened  up  an  oudloes  field  of  discorery,  aod  ths« 
results  have  been  brought  about  by  making  iwe  of 
peculiarities  of  alternating  currents. 


NEW  YORK  NOTES. 

(FROM  OUR  SPECLU.  CORRKSPOMiEXT.) 

Tie  ' '  Dtad!)/  H'irts  "  al  il  again. 
Theft  Kill  a  Hone  itiui  SKoei:  a  l^tixinatt, 
ReporitTtt  (hmt,—Nw!apaper  Siieeritt/. — An  Bittot'i  < 

Th«  T*dtnivat  Pnm  and  Mr.  AM«m**  Kiam  and  ixtemMcn. 

Xeu  W«ttar%  UniM  Cabta. 
TtU^mk  KaUt. 

Tht  LM*^  thing  i%  Tmin  Sltarie  Lif/kliiiQ. 
H'Ay  lU  Ct*T-Axi<  ildhod  tloe*  wit  Work  here. 

Nkw  York,  Xoptmher  8,  J8S9. 

Another  accident,  causod  by  the  electric  light 
occurred  this  week,  and  the  daily  paper!)  bavo  made 
most  of  it  Early  Ia«t  Monday  morning  a  telephone  wire" 
on  Fourth-avenue  broke  and  fell  into  the  street.  There  are 
two  sets  of  pole.1  nn  Fourth-avonue,  the  higher  ones  carrr- 
ing  telegraph  and  telephone  wires,  and  tbe  lower  elactnc 
light  and  power  wire;*.  'Ilic  broken  wire  formed  a  cro»s 
with  one  of  thceo,  and  Ivini;  ncioss  the  street,  was  roadv  to 
make  things  lively  for  tlie  5rst  comer.  This  happened  lo 
bo  a  horse  drawing  a  Herald  delivery  cart.  The  hone 
stepped  on  tho  wire,  and  was  knocked  down  by  the  shock 
anu  Killed.  Tho  driver  was  thix>w»  into  the  street,  but 
although  ho  received  a  shock  on  goitig  to  the  horse's  head 
to  aeo  what  was  tbe  matter  was  not  seriously  hurt. 
Considenble  excitement  eii«ued ;  several  iraliocmen  apt 
poarod  on  tbe  scene,  and  one  of  them  cominenceil 
to  grope  in  the  dark  for  the  wire  with  bis  club, 
but  succeeded  in  finding  it  with  his  head,  receiving  a  abode 
which  knocked  him  down.  Actordiiig  to  tbe  reporlan 
blue  flames  and  s[)arkB  wore  flying  around  j^ore,  and  tbe 
wire  "eiaeledinaporticularlydaiigerouaway."  Oneaocouat 
of  tbe  accident  in  an  evening  jtapei'  was  realistic  in  tbe 
extreme,  and,  as  crowning  ovidenco  of  the  deadly  eharaclar 
of  tbe  telephone  wire,  the  reporter  sot  forth  at  the  end  ol 
his  account  this  very  remarkable  statement :  "  Even  lUter 
it  was  cut  and  pulletl  down  from  the  [mte,  the  wire  blued 
and  sputtered  in  tbe  gutter  for  half-ao-hoor."  Tfaat  reporter  j 
to  a  jewel.  ■ 

A  rather  intorosting  light  was  recently  thrown  on  tbe 
honesty  of  tbe  views  expreased  by  almost  all  the  daily 
papers  on  the  recent  discus*iori  about  accidents  due  to 
electric  light  iviros.  Tbo  lay  press  generally  have  shown 
the  most  bitter  animosity  against  the  eWtnc  ligbtiag 
companies,  and  have  not  hesitated  to  distort  facts  aitd 
exaggerabo  matteii  in  the  wildcat  manner  in  order  to 
make  out  a  good  case  against  them.  Dr.  \'a.n  der  Weyde, 
who  is  well  kiiuwn  in  electrical  circles  here,  wrote  on  article 
pointing  out  the  fallacy  and  abvtirdity  of  many  sUteiaenta 
publicly  made,  and  sent  it  to  the  daily  [apcrs.  The  artids 
was  sent  back,  and  one  editor  wrote  a  polite  note  to  the 
author  saying  that  he  could  not  publish  it  as  tbe  articLe  was 
in  total  opposition  to  the  views  advocatn)  by  bis,  as  well 
as  by  the  other  tlaily  i)a[ieni ;  he  added  that  he  could  not 
dispute  the  arguments  set  forth  in  tbe  article  aa  he  con> 
sidcrcd  tbcm  piu^ectly  sound  and  correct,  but  that  tbe  daily 
[wpers  had  to  beguit&l  by  the  jiublic  feeling  in  the  matter. 
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Am  ft  proof  of  sincerity,  tliis  edttomt  vonfouion  is  ccrUinly 
nilB]U6|  arttl  it  is  curioiift  to  team  t1ia.t  the  papers  rmlilisli 
otdy  whftt  they  tliitik  the  public  like  tn  bear  about  u 
lUbjoct  wbethei'  il  l>c  true  and  ncciirat«  ur  exiicUy  the 
rarene. 

Tlere  bus  been  a  ^hhI  deal  of  comment  in  tUo  technical 
proes  nn  the  eiidaavriiii'H  of  ihe  Edison  Company  to  turn 
Uio  eitiiiktioii  Ui  their  own  ii«lv«nlago,  atiil  on  Mr.  Bdidoii'^ 
[iresa  interviews,  uiwl  Noifh  Aiiurirttn  lin-iar  iluttrilio 
a^nittet  tlio  ii!tern»liti{;  ^.-iiiTont,  to  which  I  referred  lust 
wook.  The  ctirioiis  puitit  iiboiit  ihose  i:onameiitfl  is  thcii' 
eminently  rcAiiectfiil  iuiil  gently  ileftrecatoty  tone.  That 
divinil}-  which  duth  hcd';o  in  Ji  gnceeflsful  inventor  who  hns 
amiujcd  a  gooilly  share  of  ibie  wortd'i  ^oodB,  and  has 
become  .1.  iK)tent.ttR  in  the  imlHfttry  towhii-h  he.  has  devoted 
bimitelf,  Rtaitd><  Air.  t/lison  in  good  «1eiuJ  in  [irotocting  him 
from  the  Mttcr  dcntiiiciation  with  whioh  his  iittorAHooo 
would  hiivc  iiKit  hiid  the.v  nil  lieen  niado,  luy,  hy  a  Bnivrn 
or  by  .1  lloiiiriuhs.  Iti  jioma  cases  Mr,  FMthou'b  views  aie 
respectf II Uy  diRscnt^cd  frotn,  in  others  his  name  is  not  «von 
mentioned,  but  the  reepoctful  dJAsonaion  ia  thcra  all  the 
same.  However,  in  however  ^unnleil  .ind  soft  tones  the 
note  may  hiwo  liccn  iitterei),  it  has  been  one  of  ditiaeiit  all 
along  the  line,  .icbody  (oxcffi|>t  porlmpa  the  irroprcsKibtc 
Harold  I'.,  ntui  ho  ftoos  not  count)  having  socnndcd  Mr. 
Ediiioii'H  inntinn  to  abolish  the  high-teiisioir  altern».ting 
current,  and  it  looks  very  much  as  if  the  motion  would  'he  loot. 

Ycatordity  the  "  Faraday  "  laid  the  New  York  shore  ends 
of  the  two  now  bcctiona  of  the  Wwtorn  Union  cablca  at 
Coney  Uland.  (.'ominit  down  fmm  Ca.nan  the  "  Faraday  " 
laid  one  (if  the  def-jifteii  set'tiona,  and  :iiter  having  splicfld 
this  on  to  one  of  the  shore  end:*  will  start  layinu  from  the 
othw  back  to  Caiiito.  The  landUncs  from  tbc  cable  landing' 
to  Coney  Inland  t<j  the  Western  Union  (Company's  oilicca 
in  New  York  have  already  hoen  completfid,  and  the  com- 
|iany  expect  to  be  through  to  Caii»o  on  both  the  now  cahlo« 
inside  of  a  fortniKbt^  The  whole  of  the  work,  inclndiii;; 
the  UndlineH  at  this  end,  Ii.ir  Ijenii  carried  out  by  Messrs. 
Siemens  Hros.  and  ('o. 

With  rctpird  to  the  new  raUss  for  Uovenununt  telegraph 
service,  aljout  which  I  wrote  you  last  week,  the  rntes  are 
not  considered  jn.tt,  but  are  natur:illy  held  to  ba  a  good 
deul  bettor  than  Mr.  AVanumnkcrit  tir«t  pro|>OBition  of  one 
mill  par  word.  The  matter  is  oi^cupyiiii^  the  attentiun  of 
the  executive  committee  of  tho  Western  Uidon  Compiuiy, 
and  it  ia  reported  that  a  long  letter  has  been  sent  to  tho 
Postin&atei'itcnerid  ubuut  hir<  proimsiil  to  euhmittho  mutter 
to  arltitnittun.  Thu  letter  will  not  \tc  made  public,  but  it  ix 
midorstood  that  the  Western  L'tiion  [woplo  are  inclined  to 
agree  to  arbitnttion,  Ijein^  conbdenl  that  any  commisHion 
would  favour  a  jiut  eompcn«ullon  for  work  done  for  tho 
Govern  ni  out. 

The  electric  lighting  of  the  "Morteziima"  special,  o. 
train  of  four  improved  I'nltuiari  vestibide  aus  shoitly  to 
■•egin  running  from  Chictgo  through  to  the  city  of  Mexico, 
appears  to  bo  the  most  complete  train  lighting  installation 
yet  €arr)0<l  out.  Cnnent  is  supplied  from  two  scte  of 
atorage  bttleries  place«l  luidenieatli,  and  on  each  side  of 
«aeh  car  in  tho  train.  Tbc  now  type  of  cell,  /3\r,  made 
by  the  Electrical  Accumulator  Company,  of  New  Vork,  w 
employed,  and  the  cellf  are  charged  from  an  Kickcmcyer 
driiamo  driven  by  a  Ilrotherhood  engine.  This  plani,  is 
placed  in  one  corner  of  the  eompoiite  car,  and  inclndeti  an 
antomaticlubricator  holding  two  gallons  of  oil,  steiun-gaugiu, 
voltmeter,  ammeter,  and  a  tachometer.  The  Eickemeyer 
dynamo  gives  excellent  rcsidts  iind  requires  very  slight 
attention  ;  a  tnachine,  now  in  service,  htm  been  ninning 
contintionsly  for  five  months  with  an  ovcrloinl,  and  yet 
tbere  has  not  been  the  siightosL  s|iurking  at  the  brushmi  or 
trouble  of  any  sort.  The  pi-c»«iii  macbine  givoo  ^0  voile 
and  ^5  amperes  at  oxacttv  850  revolutions.  The  dmwing- 
room  ear,  the  "Su|ierlv'  which  is  a  model  of  luxury,  is 
fitted  with  .19  Itycp.  (Mison  lamps,  arrang&d  on 
two  dibtitict  circuit/s,  termed  the  "end  circuit"  and  the 
"  Itody  circuit,"  running  directly  from  tho  calls  to  a  switch 
aiMl  eutout  case  placed  in  a  convenient  lockor  holding  also 
the  four  safety  atriiis.  This  arrangement  permits  of  easy 
and  DcouomiciU  handling  of  the  all-night  ligbta  in  the 
vestibule  and  toiletrrooms.  Each  lump  is  alio  siipplietl 
wjlJi  a  key  socket,  so  that  a  [jarticiilnr  light  may  he  tni-nod 


onl  by  the  occupant  of  a  bui-tlt,  while  in.  the  corner  of  each 
Hei'tjon  nilvcrGd  thimbles  have  been  placed  in  which 
may  bo  inscrteil  a  part^iblg  lamp  with  frosted 
bulb  connected  to  the  branch  wiree  by  means  of 
a  Flexible  silk  cord,  the  terminals  of  which  arc 
inaei'ted  into  sockets  placed  in  a  rosette  above  the 
section  min-or,  thiui  alTording  the  desired  angle  of  light 
ehnidd  the  tMUcsenger  prefer  to  rcai)  while  reclining.  Mr. 
A.  H.  Biiiior,  the  munagur  of  the  electric  lighting  dejiart- 
ment  of  the  I^dlnm^  ComjKiny,  hna  carried  out  tho  installa- 
tion, and  will  probably  accom(tnny  ihe  "Montcxiima  "  on  bor 
nmideii  trip.  Mr.  tiauer  states  that  .t  thorough  experience 
under  various  conditions  has  domonstt-xtcd  the  impossibility 
of  socurln"  even  fair  icsulta  in  train  lighting  with  the 
dynamo  belted  to  tho  axle  of  tho  car,  owing  to  tbc  constant 
chiingo  in  8]X)od  and  the  numerous  ciu-ves  found  on 
Amoricin  ratlwajfa,  round  which  the  wheels  will 
often  slide  without  tann'ng  the  axle  a  single  revolu- 
tion, thus  playing  the  mischief  with  belt  and  arma- 
tHro.  Mr.  Binier  says  ho  ha*  9«€n  such  a  method 
euccossfully  employed  on  tho  London  and  Southwestern 
li:>ilway  in  Kngland,  and  was  impressed  with  the  conditions 
tonding  to  ninko  the  system  a  success,  and  which  are  widely 
diSercnt  from  those  provailing  in  this  country,  in  the 
almost  entire  absence  of  <:itrves  and  the  high  and  constant 
.s]>eed  maintained,  made  [>ns.>iible  hy  the  fact  that  that 
railway  never  crotses  A  country  rood  at  grade,  being  either 
above  or  bctow. 


ELECTBICITY  IN  SOUTH  YORKSHIRE. 


Tlio  puiukrity  -.f  elcutrieity  iiicronev*  Mid  the  donuind  f.T  the 
irli'ctrio  bijhl  gfdwii  Aivtcu  in  uiicxptN:t(.vl  i*iicl  ualijoketl-for 
ilii'i.'utioiiii.  In  ])Ua4)a  vi1ii>re  ono  would  tiilumlly  (.'XpMt  2as  and 
(Ik*  prnJuct^  ••(  1.-1.1111  l<i  bt)  niore  ihiuuUi- th»ii  iinyvrbfiro  elao,  iJia 
<leiit»ncl  f-ii'  tUt-  oUiclm  light  in  rutin;;  ]-n|>i>H)-,  mid  it.  i«  >iein|| 
>>f<»»j{hl  into  iiHt  aL  n  iftrcnt.  niU-,  «iii<|uiry  r««|iuctiii^  it  h&ving 
bucn  (iniokciiod  »[  InUi  iti  t  tiinrkiHl  tiinniiDt'.  HiJifax,  Dow«- 
I'ui-j',  llfidr'nt,  Lcmbt  Jirt',  iviul  li'iv(?  Wto,  un^uirinfj  itil"  Mid 
iwirix  th«  vieclrif  liKhl,  *u>!  n"w  ni  IWnsloy,  thv  vofy  conWe 
iind  lioiu't  i-f  tliii  W'iu'h  Y'li-ksliiry  ciklIIIcKI,  itiujiiiry  i»  g^^iajf  on. 
TlittOiri'pii'ittion  liiivu  )(ivoii  iiulioo  or  llieir  int«nt)>>n  to  &ppt^ 
for  pi>wfV  to  mji>i»ly  cleolricily,  and  tlio  Nntioiinl  Klectrio 
Supply  CimiiNkiiy,  luiiun^t  wboBo  iiriiioipHl  nluitebolders 
HIV  itei-errd  wetiUliy  kic»t  ;;«titIoiiiv'n,  i»  idw>  ftbotih  to 
apply  for  p<iwer  to  aupply  light  uml  uowpr  within  the 
l>iii-<>iigll.  .Mrcady  ncvoi'al  ottincl.ivo  iiislAlliitintigi  nvc  Viirk- 
iT^  in  tbu  t.'iwii  itml  uci(i:li>>->urh<t<xt,  imd  otliun  >ro  continually 
liL-iuu  intr«dii«v<l.  Wciitwrth  Cnntlv,  KUitiliom',  Ihvrewdvnoe 
!■(  Mr.  T,  F.  C  V.  Woiitwr.rth,  uuij  of  Ibe  vreivlUiJcat  com- 
moiiont  o(  KiiKl'^nd,  i»  brilliantly  illuiuiiuitcd.  aoiiie  500  incMi- 
dcaceiit  1jiiii|>«  licing  uswl  Iti  liylit  wp  Llicli'iusc.  Thi-  Ci>-oTter«- 
tivu  Si>ci<rty'a  hu^u  tl<>ur- mills,  wntoh-iUMM,  bnkeru'*,  ihamblos, 
ATT  all  lit  by  plecti-icity,  *t  a  saving  of  about  W  |«vc  must.  «« 
«(.>miHiri-i,l  with  gnv.  VVjIliiit  lliv  piuit  fi'rtTii^fht  a  lur}{v  (uiiudry, 
Jiitd  laBt  wuek  llio  pniii^i|>id  tn'ilvr  wi'rJio  i-f  lUv  Uiwii  \\h\q  miv- 
i-CHAfully  luIopttKt  lliv  Kiiiiiv  ni«uns  <■(  ti^litiiig,  nnd  other  tinii* 
lire  ci'iiaidoriiiu  Ihe  iiucstioa,  soveral  being  •U'.iktfn  uf  m  likely 
U]  nd'^pt  it  ill  Ihi- enrly  future.  Tho  cnuse  i>(  tbc  present  tve- 
ineiil  on  cSiu  mibjeel  is  u<>t  (ar  to  nock.  Tho  dir<.'>ct'iraij|thv  local 
ijaN  c<.>iii|Mitiy  have  ntittcd  thv  ptiocof  ((NH^d,  i«  1,000,  froni  3a.  lo 
3e.  4d.  yvt  1,000ft.  The  hIu>  re  holders,  timk!  At  tir»l,  h«F«  hima 
embi'ldeiiicd  by  thv  luwerntictw  of  their  ebftimmii,  who  dolica 
oloctricily  to  compete  with  g>te,  snys  it  is  n  failure  as  a  comnivr- 
cinl  Bpceidiilii'n,  nnd  thnt  it  only  micc«cdi>  in  America  bccaaM 
j(a«  ia  fn^iin  6*.  (o  lOa.  per  l,O00fl.,  and  have  approved  the 
ad,vaiiu<:.  Tlioy  will  tight  the  olecLric  liiflit,  lliey  say,  und  boat 
it  on  iU  ^'Wii  jjround.  it  is  vaty  prohnble  that  their  cbnllenKO 
will  be  taken.  The  propnmls  m  the  ConKHBtlou  are  looked  i<n 
with  favour.  So,  too.  arc  thoac  of  tho  National  Glootnc  yuiipty 
Coni|>any,  and  lliu  Utter,  M]rha|j>,  nxwi  lliu  clvm-cat  Jdwt  of  lllw 
reahty  of  the  feeliiiK  of  Um  dtslnot  in  the  iiinUer,  for  chief 
aifi'.i»x*t  it»  »»ib»eiiWia  ato  Mr.  T.  f.  C.  V.  Wentwortli,  o(l 
^VenbwortU  VootJe :  hia  »>n,  Mr.  Bruco  C.  V.  Woutworth, 
Oonsorvativo  candidnto  for  tho  Bnrnaley  DivLaioii  ;  Kir.  Dan 
Ry lauds,  a  saccetaful  and  w -withy  mnnufacturer  of  the 
diatriot,  and  Mr.  C  U.  Cobbold,  well  known  as  holding 
tk  Wife  atftke  in  »ev«ral  sucoestful  local  oonipaiuea.  Th«  ({»» 
ouiupanies  li;  to  creato  a  preituUou  at{aiu»t  tlio  electric  Ught 
by  pointioH  Ui  hMMM  nuwte  m  Loedi,  Bradford,  and  elsewhere, 
and  by  foa»vm«  picEursa  of  man  slowly  roaattsg  on  the  light 
wirea  tliey  have  raon  aatit  to  lopoir.  but  tboir  cAbrta  do  not 
carry  much  weight,  and  it  ia  very  ptiihnble  titat  Bamalvy,  with 
IPka-cnil  ei>Ilivi-iua  fliirromidiiig  it  on  every  hand,  will  be  one  of 
the  i»rliest  Vorkahini  towns  to  effevLivoly  intiuduee  the  dectriu 
light. 
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TO   COBB E9P0NDE NTS. 

Alt  Hiffhts  Jifserved.  Srcreiaries  and  Maaagtri  of  Companies 
art  inviiid  io  furnish  rwliec  of  Medmge,  law  of  New 
Shares,  InsUUlaiioiiB,  Contracts,  and  any  informatJen 
eonnteted  tciih  Eledricat  Engineering,  which  man  ^'^ 
intofwiinj?  to  our  reaikrt.  Inventors  are  informal  that 
my  aeeotmi  of  tiuir  ituxntwns  subimltcd  Io  us  tidll 
nam  our  Ust  amsidtraiien. 

^U  amTnuniatiitms  intended  fvr  the  Editor  should  be  addreeted 
C.  H.  W.  BUKiH,  lS9-liO,  Salisburi/  Cowl,  Fleet  Strat, 
London,  E.C.  Aiwnyitwus  commv.rt,iccUyiu  will  net  be 
noticed. 

TO    ADVBRTIBEBB. 
Adtertitmmitt  Aonid  be  addrtsstd  to  tlie  PvMitfur,  129-140, 
Salidnixy  Court,  fled  Streti^  E.C,  avd  skiiid  TcitcJi  him 
not  later  than  noon  «/  Thurtda^.    Special  Terms  /or 
a  ierifs  can  be  arraftged  on  application. 

ilTU&nonS  VACANT"  and  "VAHT  PLACB8"  Adv«rtli«- 
monU  wlU  b«  chuged  &t  THBBB  WOBDB  tor  ONB  P£HNY, 
with  I,  MINIMUM  ohftTge  of  81XPBNCB. 


,T0    8DBSCB1BBBB. 
"The  ELKcnuc-AL  Enoinkkk"  can  be  had,  by  Order,  from 
any  Neit'sagefit  in  Town  or  Cowitry,  and  ai  the  various 
Eaitnxiy  Statianis;   or  it  can,  if  pefentd,  6e  jw^wrf 
dirtdfrmti,  the  Office,  on  the  following  terme.' — 

_  t  ntMttlw  <  Mcmllu  IS  motiUu. 

CDiLnl  Ktnicitoni 3a.    3iL  ...  64.  6J.  .,.  ISs.  Od. 

WiUilii  tbo  VottMl  Uniun  At.    4d.  ...  8«.  Sd.  ...  Hi.  4d. 

Otlur  PluM a*.  lOd.  ...  9a.  dd.  ..  L0B.  6d. 

[Poet  Fnv,  Psytbia  in  AdraiiM.) 

Ckt^ua,  Post  Ogict  and  J'ottal  Orders  'or  Subscriptions 
and  Advaiisementt,  lAmdd  be  madt  patjaUe  to 
C.  H.  W.  Bioas,  lS9-140y  Salisbwy  Court,  Fleti 
Street,  London,  and  he  aroused  "  Union  Bank." 


BODHD  VOLUHBB. 
f'uf*.  L,  II.,  a^nlIIL,  nemaeriee,  i/f^'TatKLscn.Wi.i.'Kytn- 
xmtBk"  arc  tiMC  rtady,  aiwl  oon  be  liad  bvuiui  in  Uau   clulh, 
fftit  ktteredt  priot  Be.  6d.    Svtmribw  ma  hem  their  oten  etpie* 
bwnd  for  St.  ed.,  or  eoetre  ftir  bvuling  eon  be  t/btahwd,  prU*  ft. 

IMPORTANT  NOTICE. 

We  rmiy  txeanonaU^  ftAhte  th«  lt<ui  of  vttr  Anwri^an  CmUem- 
pontric*,  tepeeiaUy  tetun  tiieff  point  out  <■  eertieeaUe  unty.  Thty 
arm  not  badnoani  in  aikinif  their  fritnde  to  di}  ail  tht^  can  far  IM 
to^fore  of  the  jMiptr.  if'e  tut  qim-  friend*  to  rtxMmiber  ue.  No 
tmper  Ihot  V4  knvte  ever  refute  S^tbttrHere  or  Adeerlieere.  Sor 
tiu  «e;   Ml.  /<■£(,  wt  invii*  {Aem.  bdieviny  thai  U«|r  iniU  ytt  full 

Imfor  their  mutwv. 

Lfljpceuneti  eopiee  of  the  paper  toiU  he  tent  <m  rtytml. 


HORSEFLESH.  ELECTRICITY,  AND  LABOUR. 

The  peculiarities  of  Englishmen  deaerve  stmly, 
bnt  much  study  will  tail  to  enable  the  student  to 
UDderstaDd  them.  The  Americans  have  a  saying 
that  they  invito  English  capital  Io  initiate  tho  great 
worka  iu  that  country,  to  carry  the  work  on  tbrougb 
its  initial  stages,  first  or  great  expectation,  then  of 
hope,  then  of  dosponfleucy,  then  of  despair,  when 
the  American  capitalists  come  in,  foreclose,  and  reap 
the  reward  in  getting  huge  dividends,  for  the  time 
of  despair  is  generally  the  time  when  the  bUvct 
lining  is  quite  close.  This  farsightodness  is  nttri- 
huted  to  our  cousins,  yet  if  the  seeker  is  verj'  keen 
ho  will  see  Komething  which,  if  not  in  exactly  the 
&ame  category,  must  be  its  twin-brother  in  this 
country.  Just,  too,  as  it  frequently  happens  that 
whatever  one  brother  does  brings  in  the  gold,  aui 
whatever  the  other  does  leads  to  failarc.  so  the 
English  twin-brother  may  be  said  to  be  the  failnre, 
for,  although  be  thinks  it  not,  he  pays  the  initiatory 
costs  both  at  home  and  abroad.  What  do  these 
remarks  lead  up  to?  "Well,  the  old  subject  which 
has  so  often  formed  the  main  topic  of  our  theme, 
electric  traction.  The  policy  of  the  Englishman, 
contrasted  with  that  of  the  American,  in  this  respect 
is  not  creditable  to  the  former,  while  highly  bo  to  the 
latter.  The  English  capitalists  look  suspiciously  upon 
schemes  of  electric  traction,  and  say :  Lot  us  seo  that 
they  will  pay,  prove  that  they  are  workable,  and 
we  will  then  consider  the  matter.  The  engineer 
who  can  carry  out  the  work  is  not  asked,  but  the 
charlatan  who  talks  tike  a  cheap  jack,  and  with 
about  as  much  knowledge  and  impudence,  gcneraily 
manages  to  laud  some  fish  and  considembiy  piclts 
their  bones.  Thus  the  case  stands,  that  the  ISnglish* 
man  assiBtfi  the  quack  and  rejects  the  assistaiioB 
of  the  trained  engineer — result,  progress  is  infinitesi- 
mally  slow.  The  American,  on  the  other  hand,  eeos 
wbe  the  initial  work  ia  done  that  money  can  be 
at  once  made,  and,  tike  the  wise  man  lie  is,  he  rushes 
to  the  work  as  fast  as  he  possibly  can.  He  is  in* 
vadiug  our  shores,  and  be  will  open  our  eyes  to  the 
possibilities  of  electric  traction  if  wo  give  him  half  a 
chance.  The  experiments  lately  made  at  Birming* 
bam  may  be  said  to  he  due  to  the  Julieu  iutttroeta ; 
those  of  the  Series  Traction  Syndicate  got  their  im- 
petus from  across  the  Atlantic.  The  latest  phase  of 
the  game  is  that  the  Thomson-Houston  people  have 
seen  the  nakedness  of  the  land,  and  have  sent  over 
an  energetic  agent  to  clothe  us.  According  to  soma 
of  the  more  thoughtful  minds,  the  time  is  ripe  for 
great  changes  in  traction  over  onr  tram  )int3S.  It 
remains  to  be  seen  if  these  views  are  correct  and  if 
the  upportunities  are  to  be  taken.  There  is  a  re> 
vival  in  trade,  prices  arc  tending  upwards,  and  the 
inevitable  accompaniment  is  seen  in  the  labour 
struggles.  Tram  and  'bus  men  are  dissntisBed  with 
their  positions,  and  threaten  to    dislocate  the  buai* 


ness  relations  between  mafiter,  man,  and  the  public. 
Under  exiBting  conditions  if  the  demands  of  labour 

iato  met,  the  income,  in  many  cases,  will  not  only 
not  auflice  to  pay  dividends,  but  be   insufficient   to 
find  funds  to  satisfy  the  demands.      Now  the  o^H- 
'culturist  has  Raid,  that  he  is  a  benefactor  to  his  kind 
who  shows  how  to  grow  two  blades  of  grass  where 
one  grow  before,  aud  tbo  tram  and  'bus  compauica 
K'Sbould  enquire  if  it  is  not  possible  to   carry  more 
^^^uaSDgera  at  a  less  cost,  and  with  a  less  strain 
upon    hone     and    sinew    by    giving    up    the    pre- 

Iaent  system  and  introducing  electric  traction. 
Sappose  that  the  tram  companies  GhouJd  really 
entertain  the  idea — not  in  the  show-us-that-it-can- 
bo-done  fashion,  but  by  saying  to  a  good  engineer,  Do 

I  it — are  the  engitit-ers  prepared  to  go  at  the  work? 
Hitherto  we  know  they  have  really  been  dis- 
gusted at  the  little  support  given  them.  They  have 
been  asked  to  waste  brains  and  money  upon 
chimerical  schemes.  Will  any  one,  or  any  hiUf-dozen, 
bo  prepared  to  fit  up  established  lines  with  eleo- 
tiical  plant  by  altering  the  existing  cars  to  self-con- 
tained electrical  cars?  At  the  present  time  the 
space  occupied  is  thnt  of  the  car  and  horses,  the 
fc  Weight  moved  is  that  of  car  and  horses.  "With  ac- 
cumalators,  the  space  occupied   would  be  less,  and 

»the  weight  moved  would  not  be  much  greater. 
When  new  lines  are  to  be  considered,  no  doubt 
engineers  would  prefer  direct  driving,  but  we  are  in- 
clined to  think  that  the  coat  in  either  case  would  not 
be  higher  than  by  horse  traction,  even  if  it  wore  not 
considerably  less.  We  beheve  that  the  Thomson- 
Houston  Company  is  fully  prejared  to  guarantee 
that  the  cost  by  electric  traction  shall  not  be  greater 
than  by  horse  traction,  and  as  this  company  has 
Ip-many  important  lines  equipped  in  the  States,  and 
bos  had  as  much  practical  experience  as  any,  the 
statements  made  should  be  truatwonby.  What  a 
,^  grand  stride  in  humanitarianism  it  would  be,  to  get 
j^faorse  or  mule  flosb  replaced  by  the  steam-engino, 
dynamo,  and  motor;  and  it  can  hardly  be  controverted 
that  somehow  or  other  wo  come  to  look  upon  the 
wen  who  mind  machinery  as  belonging  to  a  higher 
pi.grade  than  thoae  connected  with  the  stable.  Tbo 
introduction  of  machinery  has  a  tendency  to  give 
new  aspirations  to  men,  and  though  sometimes  tho 
transition  stage  m  a  troublesome  one,  yot  whon  that 
is  past  labour  is  certainly  in  a  better  position.  The 
problem,  then,  is  an  economical  one.  Tramcars  are 
now  run  by  horses,  the  men  connected  therewith  are 
not  satisfied  with  either  wages  or  hours  of  labour. 
llVill  the  introduction  of  electric  traction  assist  to 
Iter  this  dissatisfaction  ?  We  think  it  will.  Those 
pvrho  have  tried  it  in  America  eay  it  will,  aud,  as  wo 
%y,  some  cntcrprisiug  American  firms  are  prepared  to 
ke  the  risk.  If  electric  traction  is  cheaper,  the  money 
'gained  will  he  utilised  in  two  ways — first, a  part  will 
iiialuratly  go  to  benefit  the  shareholders;  seoondly,  a 


part  may  bo  need  to  benefit  labour.  The  labour 
employed  upon  the  ti-amways  will  probably  be  much 
less,  aud  what  there  is  of  it  much  better  paid ;  au 
increase  of  labour  would  take  place  in  tho  electrical 
aud  engineering  indnalricB,  so  that  the  labour  would 
be  differently  distributed  and  better  remunerated.  It 
needs  but  one  company  to  make  up  its  mind  and 
take  the  first  step,  which  is  always  the  most  dilficult. 
After  that  other  companies  nmst  follow  suit.  Wo  do 
not  imagine  that  progress  will  stop  here,  hut,  aa  we 
have  previouhly  Kaid,  there  seems  to  be  no  reason 
why  horses  should  not  be  almost  entirely  supereeded 
by  electricity  in  towns.  The  public  mind  will  have 
to  thiiik  of  it,  and  will  come  to  look  upon  the  inno- 
vation first  as  an  ecceuti-icity,  then  as  a  luxury,  and 
finally  as  a  necessity.  The  Sultan  has  his  dogcart, 
but  the  idea  has  not  found  favour  here.  Certainly 
at  the  last  Koyal  Show  au  electrically-driven  dog- 
cart was  shown  and  admired,  but  it  seems  the  fate 
of  Mr.  Immisch  to  be  somewhat  before  the  times. 
He  has  been  the  pioneer  in  electric  launch  work,  in 
electiically-drivon  dogcarts— that  is,  in  the  field  of 
luxury.  He  has  also  stood  in  the  front  ranks  in  the 
industrial  world  in  electrically  transmitting  power 
for  raining  work — witness  the  two  years'  success  at 
Normauton,  the  apparatus  of  which  waa  on  view 
last  Wednesday.  Mr.  Immisch,  however,  will  agree 
with  us  that  in  this  diiection  of  traction  or  trans- 
mission  of  power  electrically,  most  Englishmen  have 
been  only  too  much  inclined  to  follow  the  plan  of 
Micawber  and  wait  for  something  to  turn  up. 
Electric  traction  for  tram  lines  muat,  however,  tako 
its  place  in  England  as  it  has  in  America,  aud  the 
recognition  of  this  by  the  tram  engine  and  car 
makers,  instanced  by  the  transfer  of  the  Falcon  Car 
Works  to  the  Brush  Company,  may  be  taken  as  the 
beginning  of  the  new  state  of  things  to  which  electric 
motor  makers  will  have  to  vigorously  apply  them- 
selves. 


CORRESPONDENCE. 


OVEKHEAD  WIHES.— BOARD  OF  TRADE  REGULA- 
TIONS. 

To  THE  EnrroR  oi-  Tire  Ei.KtTiin_Ai,  En'Jinker. 

Srn, — lam  surprised  at  the  very  few  commoiite  culled 
forth  by  tho  iotroductiati  of  these  new  icf^ulatiuiis  which, 
if  enforced,  will  seriously  hinder  the  progress  of  electric 
lighting,  besides  ondiuiguring  Iho  public  safety.  It  u  only 
iioccswry  to  call  attention  to  a  few  q(  the  rules  to  show 
that  they  entirely  defeat  their  own  object.  I  refer 
e»ijecially  to  the  conipulsory  use  of  steel  bearer  wires  for 
MU|H)nding  tbo  copper  line  vrin.  Wh«t  ia  the  actual  rendt 
of  adojitiicK  the  above  nilo  'I  In  the  first  place,  the  tensile 
Rtreogth  of  the  steel  wire  i*  only  about  ifi  [wr  cent,  greater 
than  ttmt  of  some  of  the  bronies  at  present  in  the  market. 
Thovtcul  iiatiu~allydut<irior&t«dtfaroiubnLat,Aml  must  either 
bo  crectit)  ivitb  a  large  amount  of  sag  in  the  spans,  in 
which  case  there  is  danger  of  tho  wires  blowing  together, 
or  if  a  hearier  steel  wire  (in  relation  to  the  size  of  the 
eoi>per  wire)  is  used,  the  strain  on  the  insulators  sod  poles 
is  greatly  increused,  consequently  the  chance  of  a  hreak- 
rlovD.  Another  source  of  danger  is  the  leather  thongi  uai^ 


to  suspend  the  line  wire,  These  atl  fonn  i»mU  of  lodge- 
ment lor  stiow,  and  tiicrea«o  the  aioa  ou  whioli  iLe  wind 
can  net.  The  iwe  of  double  wires — atool  and  copper — of 
course  nwossitatca  the  nse  oi  double  the  ordiunrjr  nuniber 
of  inaulatoni  or  HbickleR,  thiu  greatly  increasing  ibo  cost 
of  eivctioit  and  lowortng  tho  insulation  resistance  o(  the 
circuit. 

Soft  copper  wire  xuipended  on  insiiUlon  withont  any 
bearer  wire  is  nlrocnt  eqaa-Ily  iimiiitablo,  nlthoiigh  far  safer 
th»n  the  above  (urangomoiit,  owing  to  the 
stretching  ot  the  copper  and  consequent  slack- 
now  of  the  spans.  Thfl  right  fiorl  of  line  wire 
for  both  safety  and  ccoiioniy  viU  t)C  found  to 
be  brouzo  wire  with  n  fairly  high  conduc- 
tivity— aay  80,  jjor  ccttt. — a  high  tensile 
Htrengtb,  and,  what  ta  more  im[>ortAnt,  great 
elasticity.  In  acttuit  work  .fpuns  erected  of 
this  QuiteriHl  will  be  fir  safer  than  any  sysbom 
of  bcar«r  wires. 

The  use  of  stranded  wires  for  overhead 
lines  should  be  compulsory,  und  ulso  the  iiae 
of  draw-vices  with  a  ttpriug  gauge  attached  to 
measure  the  Htrain  of  the  wire  uuring  erection. 
11  those  were  used  there  would  bo  no  new!  of 
t^e  absurd  rule  "  that  no  span  must  be  loTiger 
tha.n  '200ft."  It  seems  to  be  a  common  idea  in 
some  quarters  that  a  long  epaii  is  more 
dangerous  than  a  short  one ;  it  is  needless  to 
say  that  this  is  not  the  caso  if  tho  wire  in 
both  cnscs  is  pulled  up  to  tho  same  tension,  and 
thd  only  practical  way  of  doing  this  is  the  use 
of  some  sort  of  spring  gauge,  as  there  are  few 
onlinary  lincKmon  who  are  aljle  or  willing  in 
every  case  to  acasiu'e  the  exact  sa^  in  centi- 
metres by  sight,  as  some  of  our  electrical 
"  exjierts  '  would  no  doubt  recommend. 

A  proper  system  of  Oovcrnment  inspection 
ebould  also  be  adopted.  The  inspectors,  how- 
ever, should  1>e  intelligent  men,  and  it  might 
be  as  well  that  they  should  have  an  elementary 
knowled)(0  of  pnctical  woric,  besides  their 
theoititiod  knowledge. 

To  my  mind  the  electric  lighting  industiy 
has  already  suQ'ered  9uf1i«ientTy  through  the 
attempts  which  are  constuntly  being  uiode  t>o 
introduce  spiuic'aLus  or  systems  of  working 
which  are  not  yet  a  practical  siiccces,  as,  for 
exam|>le,  "  storage "  celln,  or  undergrounri 
high-tension  wiring.  In  the  cxsc  of  proviiKial 
towns  or  auitterod  diBtriut^  tho  use  of  a 
costly  system  of  pipes  or  conduits  with  cabld» 
of  SOiOOO  niogohms,  as  used  by  ,iomc  of  the  London 
supply  eom|ianies,  is  necessarily  prohibitive,  and  it  is 
evident  that  if  overhead  wiring  is  I'ostncted  by  regulations 
(which  merely  increase  the  co«t  of  erection,  and  endanger 
the  public  s.tfety),  tho  progress  of  electric  light  and  [>ower 
snjtply  must  bo  seriously  hindered. — Vonrs,  etc., 

Crouch  End.  N.  W.  M.  Hnx:iiwiCK. 


completely  enclosed  and  insulated  from  ono  aaoiher  and 
from  tho  contents  of  the  cells. 

*2.  In  n  voltaic  tmttcry,  tho  use  of  carbon  elements,  C, 
having  studs,  C,  ))assiiiig  through  and  cemenbod  into  the 
bottom  of  the  Iwttorj,  und  Kinc  elements,  }!,  resting  njxjn 
studs,  ]),a1ao  passing  thmngh  and  cemented  into  the  bottom 
of  the  battery,  the  connections  Seing  formcfl  by  wires,  F,  all 
enclosed  in  cement,  L,  and  encascil  by  the  ft^me,  K,  and 
plate,  M,  lu)  shown  in  the  fIguroH. 
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HARRIS'  PRIMARY  BATTERY. 


In  a  recent  iHue  we  called  attention  to  this  battery. 
The  (Mtentoa  has  certainly  overcome  certain  mechanical 
defecu,  si>  will  bo  soon  from  the  accompitnyine  illustrations. 
The  idea  of  getttog  rid  of  almost  all  binding  screws  or 
other  contact  pieces,  whereby  looao  contacts,  cotrosioa,  etc., 
are  avoided,  and  replacing  them  bv  contacts  taking  the 
cuiTent  from  tho  bottom  of  the  cell,  is  an  ingenious  one, 
and  applicable  to  all  batteries.  Of  counsc,  the  user  is  not 
able  to  arrange  the  cells  in  any  way  be  iilcoscs,  but  fur 
muny  purposes  this  does  not  matter.  The  fixing  of  the 
carbonsj  again,  i«  not  new,  nor  tho  amalgamation  of  the 
rincs.  Wo  have  hud  this  battery  under  notice  for  scvoral 
weeks,  and  have  seen  no  stgne.of  bad  contact,  hence  no  loss 
of  ciurent  because  of  such  defect.  We  give  herewith  the 
patent  claims,  which  arc  for  purely  mechanical  construction, 
and  for  nothing  cUc.    They  arc : 

1.  A  voltaic  hatt»ry,  having  the  cotmectiona  between  the 
vJeoicfite  mrangcfi   lutdcr   the   i^otLom   oi   th«   lMlt«ry  and 


3.  Ill  a  voltaic  Ixittcry  the  use  of  carbon  elements,  C, 
having  studs,  C,  {ossing  through  :in(l  cemented  into  the 
lK>ttom  of  the  battery,  and  zinc  elements,  Z',  resting  upon 
studs,  1>,  [)aissing  through  and  coment«d  into  the  bottom  of 
the  porous  cell  und  ihc  battery,  the  connectiouK  being 
formed  by  wires,  F,  all  enclosed  in  cement,  L,  and  enoased 
by  a  frame,  K,  and  plate,  .M,  as  shown  in  the  liguree. 


THE  LIGHTING  OF  THE  CENTENNIAL  INTER- 
NATiONAL  EXHIBITION,  MELBOURNE,  1888 
AND  1889." 

DV  K.   U   HURRAY,  V.IL,  TEUWKAPtI   KNUINKBR  TO  TUB 

vitrniRiAK  RAILWAY,  NKauoa. 

fCtmtiwiai  frani  po^  3!i5.) 

A  pulley  was  aopordingiy  constructeid,  the  principio  ot 
which  IS  ii8  foltows  :  The  energy  supplied  to  the  mnchine  ie 
trunsmittvil  through  a  lixenl  jxtiiit  at  a  distjuice  inter- 
mediate between  thoiLxis  of  the  apindlo  and  rim  of  the 
pulley.  By  means  of  level's  and  pistons  the  pressure  is 
transmitted  to  u  fluid  tilling  the  chainlier  in  which  the 
piston  moves,  and  by  it  through  a  glass  tube  which  lies  iu 
the  axis  of  rotation  to  a  3|Hnng  chamber  the  eanactty  o( 
which  vaiies  with  the  pressure  on  the  enclosed  fluid.  Tbd 
pressure  on  the  point  through  which  the  energy  is  tCToa- 


*  P»]>er  r«»il   In' tore    llit 
Tliutwl*^,  NiivwwKt  14. 


luAtUutiun   of  Elcetiioal    Bnglas 
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mttted  ta  shown  by  the  ciiRplticemcnt  of  the  6uM 
in  the  ^Us3  tiibo.  Tbo  pulley  V4a  mudo  to  that  tbe 
rim,  B,  coiiUI  turn  freely  on  the  navo,  N,  Twu  radial 
chambers,  C,  were  carefully  bored  in  the  nave  at  the 
0{ip4aite  onria  of  a  diAmotcr,  and  piitoni  vers  accu- 
rately fittuU  in  tboin.  to  thiit  thouifh  walortight  (.hey 
could  move  freelv.  Two  bent  levers,  L,  were  hiiigeil 
at  the  nave,  ouch  boinjf  ao  ahapd  that  when  otie  arm 
prosaod  on  t^a  ceutro  of  tho  piston,  tbo  line  piusin^  through 
this  point  of  contact  and  too  centre  of  the  hitige,  was  at 
right  angles  to  the  raditu  drawn  through  the  point  of  con- 
tact. At  the  aamc  titne  tho  other  urms  of  tho  l«ver8  stood 
in  A  direction  such  Lbub  the  surface  of  the  lever  remote 
from  thu  piston  (Coincided  with  tho  radJiis  pajising  through 
tbe  centre  of  the  hinee.  These  arras  vrere  of  such  teiij^th 
that  they  just  cteareJ  the  inner  surfjice  of  the  pulley  nm. 
The  connection  between  the  rim  and  na-vo  wa«  maac  by 
meane  of  two  blocks  of  iron,  B,  riveted  to  the  inrer  stir- 
face  of  the  rim  in  such  a  fxjsition  that  Ihey  would  come  in 
contact  with  the  proj«ctinL'  iiriiiH  of  tbe  levers.  The  point 
of  pressure  wua  rendered  delinito  by  the  use  of  knife 
edeea,  and  ainy  shock  was  relieved  by  tbe  ictterpoeition  of  a 
suitable  spring.  Two  aiun,ll  hole*  were  drtlleiJ  [parallel  to 
tbe  oyo  of  the  jiulley  o]>emng  into  the 
cylinders.  The  indicatinc  apparatus  was  fixed 
oo  that  it  would  coincide  with  the  axis  of 
rotation  when  the  pulley  wa«  in  use.  It  con- 
tiiiited  of  a  glass  tube,  with  a  carefully  fitted 
ebonite  piston  which  served  ait  a  marker.  Thi»  piston  was 
made  about  10  diameters  long,  ami  had  .^eveml  -small 
grooTM  turned  in  it.  The  glass  tube  was  mounted 
with  a  metallic  chamber  at  eadi  end.  one  being  bolted 
to  the  pulley  nave,  the  other  doaed  with  a  circular 
corrugated  steel  spring  similar  to  those  userl  in  some 
steam  pressure  gauges.  The  metallic  chambers  were 
mechanically  connected  by  an  iron  tube  in  which  three 
longitudinal  HlQt«  were  cut  toenable  tbeeUi^titbe  tobesoen. 
The  anffidar  width  of  cwh  slot  wjts  fiOdeg.  Tho  scale  waa 
fastened  on  the  inner  sido  of  tho  bars  of  the  iron  tube  ; 
consequently  each  time  a  slot  turned  towards  the  eye  the 
glavi  tube  and  abonito  pistnii  were  seen  projected  on  the 
«»le  that  was  fastened  COtbo  opposite  bar.  When  in  rapid 
motion  tho  ecato  appeared  as  if  drawn  round  tho  glass  tube, 
and  the  end  of  the  black  ebonite  piston  formed  a  well- 
detined  line  from  which  to  read.  I-iivery  tenth divisiou  was 
marked  in  rod,  <ttid  the  liftios  wore  shown  by  a  bright  line 
on  the  outer  surface  of  the  iron  tube. 

Ir  the  pulley  used,  the  diameter  of  the  hore  in  tbo  glass 
tube  was  about  ^jth  of  thut  of  either  piston.  Hence,  if 
both  pistona  were  in  uhu,  the  motion  of  the  ebonite  piston 
would  be  about  l,2.'i0  times  as  "reat  as  that  of  either  of  the 
main  pistons.  The  length  of  the  scale  was  about  G-5in.,  so 
that  a  mutiuu  of  the  main  piittonsof  j^th  of  an  inch  would 
cause  the  indicator  to  travel  over  the  whole  length  of  the 
■qftte.  Tbe  pulley  was  arranged  so  thsit  one  or  both  piston!4 
Id  be  used,  fiy  this  moans  the  range  of  the  instrument 
was  doubled.  I'sing  one  piston  and  running  at  900 
revolutions  per  minute,  tho  msJcimLim  reading  correepondod 
to  about  30  h.p.,  and  with  both  pistons  to  about  double 
that  value. 

It  will  be  Gtsan  that  u  dynnraomotor  of  this  form  may  he 
constructed  to  fulfil  fairly  woU  the  conditions  laid  down  as 
eaaenbial. 

The  MqimtiveneM  is  determined  by  the  stiffness  of  the 
steel  spring  and  length  of  gtau  tube  usivl.  In  practice  a 
verr  great  dogrea  of  sensitiveness  is  not  required,  as  the 
vanataoiu  in  the  power  abftorbod  were  founil  to  exceed  two, 
or  at  times  oven  three  per  cent,  of  the  total,  whoroa.i  one- 
half  per  cent,  could  have  been  oasily  read.  Tho  ammeter 
showed  fluctuations  in  tbo  current  at  loaat  equal  in  relative 
magnitude  to  those  shown  by  this  mechanical  dynamo- 
meter. 

To  otlibrato  tho  dynamometer  pulley  it  was  keyed  on  a 
fixed  horizontal  sjnndle.  A  long  balanced  arm  was  bolted 
to  the  rim,  and  at  a  distance  from  tbe  centre  of  the  spindle 

(moasuTod  hnrisontally)  equal  to  ~ —  feet  a  ncraw  was  put 

into  tbe  lever.     Various  weights  were  suspended  from  the 

■crew,  and  the  cori'esponding  displacement  uf  the  ebonite 

m  noted.     It   waa  found   that  the  displacement  waa 


directly  proportional  to  the  load;  hence  the  scale  could   bflj 
so  divided  thii  the  readings  would  show  at  a  glance  tb«^ 
ian|:ential  pull  o[  the  Ijell  in  pounds  at  any  given  radius. 
Ill  llie  pulley  used  ihecunsUnt  was  calculaCMl  for  a  radius  o( 

—  feet     The  reading  showoil  at  once  the  tangential  pull 

at  this  radius,  and,  multiplying  by  10,  the  number  of  foot 
[miinds  absorbed  jier  revolution  of  the  armatura 

It  should  be  noted  here  thai  the  levers  in  the  pulley  were 
counterbalanced  for  tbe  centrifugal  force  of  the  pistons  and 
fluid  below  tbetn.  Tho  corroctness  of  the  balancios  was 
tested  by  mounting  the  [luUoy  on  a  spindle  and  rotating  it 
mpidly  in  both  directions,  first  of  ail  having  removed  the 


rim.  If  tho  balancing  were  correct  .i  small  deflection  should 
bu  prcxlucod,  its  direction  depending  on  the  direction  of 
rotation,  and  the  two  deflections  nhoiild  be  etpuil  at  the 
same  speed  of  rotation.  No  error  was  iletccted  owing  to 
the  unequal  distribution  of  the  fluid  preesuro  on  tho  circular 
spring  caused  by  centrifugal  force.  This  fact  is  not  surpris- 
ing when  it  is  remembered  that  tbe  effective  diameter  of 
the  a^ing  was  only  l*35in.,  and  the  fluid  (glycerine)  used 
was  light 

Tbe  dynamometer  pulley  was  placed  on  the  machine 
which  it  was  desired  to  test,  in  tbe  daytime,  and  fresh 
glycerine  put  in.  One  of  the  bolta  holding;  tho  field- 
magnet  core  was  taken  out,  and  a  similar  one,  but  with 
a  hole  borod  in  it  to  receive  the  thermometer,  put  in  its 
place. 

The  elcttro-dynamometers  were  always  carefully  aij- 
jnstod  for  position  after  all  mnchinos  were  iu  full  work, 
so  that  no  disturbing  effect  would  be  introduced  by 
the  action  of  the  current  in  leads  which  ran  near  tbe  tenting 
table.  Each  reading  noted  gave  the  mean  position  of  the] 
indicator  for  about  lf>  or  20  seconds  in  all  meamirementa, 
whether  electrical  or  mechanicaL 

The  sMod  of  tho  armatures  was  determined  by  one  of 
Hanlings  counters,  in  ^1  oaaoa  a  full  minute  being  taken. 

The  constants  of  all  electrical  instrumcote  were  calculated 
for  the  moan  tompornUire  of  the  dyiiamo.room — 27dog. 
centigrade.  The  temperature  corractjon  for  the  dynamo- 
meter  pulley  was  not  deteimined,  u  only  Uw  firet  er  Ust^ 
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TABLE  A.— EFFICIENCY 

OF  BRUSH  ARC  DYNAMOS  (No.  7l),  HOT. 

DeacrifAion  of  luaitliitic. 

M<«h«nical  dat*. 

Electricftl  data. 

CoBime  reiki 

U«lt«r'«  numlMT. 

Time  ot 
tuu. 

Kevaliitiani 

iiniiuti'. 

H.P. 

aluidrlir'i]  at 
pullij. 

Cnrrent 
in 

At  t«riiiiaalf. 

tUcliiiiG. 

Anofctuiv. 

P.D. 
in  v«lta. 

8.H.P. 

U«ui. 

■a 
1 

i 

"S. 

s 
C 

457 
024 
454 
460 
462 

K.T.A.     149 

N.T.A.      146 

S.T.A.     145 

167 

Hr*.  Mina; 
3         11 
5         48 
5          24 
3            0 
3            0 

930 
950 
936 
950 
050 

17-64 

80*16 

21-43 
22-89 
19-95 

8-06 
9-890 
9-707 
101 
9 '731 

1,146*6 

i.aa7'7 

1,234-9 

1.220 

1,361 

14-47 
15-55 
16-07 
16-52 
16-46 

% 
82 
81-9 
74-9 
7217 
82-56 

• 

78-7 

1 

Thick. 

1          467        |N.T.A.      184 

3          36 

930 

2S-S4 

9861 

1.832 

16« 

fi0'76 

69-75 

i 
s 

t 

1 

IS  ' 

1846 
1640 

len 

156 
162 
161 

2  33 

3  20 
2          20 

928-6 
9S0-6 

23*18 
1B-9& 

fi4-66 

9-988 

9783 

10-001 

12927 
1.187-4 
1.376-9 

1.261-6 
1.033 
1.360  6 

17-51 
16-74 
18-46 

74-7       \ 

838        [  7?-« 

74-81     } 

1843 
1B61 

lfVi6 

"iT.T.A.    i8b!  3       ao 

172   3          27 
I67|  i          0 

9»'6 

955 

817 

^-08 
lfi-99 
26-8 

lOOfiS 

9 '265 
10129 

16-92 
1285 

18 -sa 

73-51      1 
67-66      169  84 
68-65     f 

TABLE  B.— EWICIBSCV  OF  BRUSH  ARO  DYNAMOS  {No,  lu),  COLD. 


Ucacniition  oCimoliiae. 

Mtchaiiiciil  data. 

BIci-tnc«l  data. 

Oomnionnat 

I   - 

1          Makai's  imow. 

•N™.  ^f  1  Revolutions 

■t  {ittllcy. 

Ctirrsul 
in 

At  tcnnisaU. 

— 

llwihiii«>      Aomtiira. 

p.a 

ja  rolu. 

1.138-6 
1.231-9 
1,204-2 
1,295-5 
1,251 

E.H.P. 

14-79 
17  52 

16-54 
1614 
17  29 

3I«<U). 

^ 

a. 

£ 

a 

457 
924 
454 
460 
462 

N.T.A.  140 
N.T.A.  146 
N.T.A.  143 

167 

Hn.  Wa*. 
0     37 
0     30 
0      10 
0      30 
0      12 

950 
913 
920 
930 
9S0 

18-59 
SS-24 
22' 74 
22  47 

2467 

9-7<l5 
10-495 
10127 

9-3 
10-513 

71-85 
7182 
70 -S7 

% 
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0      16 

930 
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10-423 
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1 

1 
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1846 
1840 

1S49 
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0      10 
0      27 
0      25 
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954 

24-22 
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25  59 

10 -425         1.263  6 
10'2O:^         1.168-4 
10-239         1.303-2 
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15-97 

17-88 

72-8 
71-7 
69-8 

1 71-43 

1843 
1B61 
1866 
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167 

0      36 
0      35 
0      28 

927 

920 
917 

23-82 

eo-61 

26-96 

10239         1.231-9 
9-438    1    1,036^ 
104915    1    1,341 

16-91 

13-10 
16-86 

70-99 
65-87 
69-9S 

j  68-27 
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Hot 
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+   9-52 
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two  or  cbroe  readings  were  bo  be  used  in  the  rcstiltA,  and 
the  accuncy  of  these  vra*)  ensured  by  diking  the  zero  of  tlie 
pulley  both  before  and  after  the  machine  w&b  run.  Tlie 
luterm&diate  nwdings  wei-e  Uikon  only  to  show  if  luiy 
Burious  ulterations  took  jtUce  in  the  getieml  working  of  the 
RiHohincs. 

These  teste,  tfao  results  of  whicli  are  tabulated  (see  table 
A),  were  made  [irinunly  t<i  iiscei-tain  the  commerciKl 
edicieiicy  of  ibe  rariotit  arc  mjchiniM  used.      By  "com- 


miM-ciui  vllit-iency  "  I  mean  the  ratio  of  the  olactiiokl '« 
available  at  the  termiitnU  to  the  actual  eneigy  rtMclMfl  M 
the  spindle  of  the  mnchir.c. 

It  will  be  scon  thut  the  current  actually  Bupplied  by  tba 
m^ijority  of  the  nmchines  was  a  little  below  the  noraul, 
the  machines  being  profosaedly  designed  for  •  eurronC  of 
LO  amperes. 

Tlie  times  of  mii,  as  shown  in  the  Ubte,  were  not  stilh- 
cient  lor  Ibe  machinesto  attain  their  stataof  steady  tcmpet-ft- 


ture,  though  in  tho  majority  of  caaes  the  temiierature 
leaclifttl  would  he  a  fair  average  for  ordinary  working. 

Tbo  armuturof*  oF  Lh«  machniea  u'ero  fiitflrchangetihlc,  so 
that  any  ffivcn  armuturu  cuiinot  Imj  coofiidorotl  a  |)art  of  any 
Bpecifiol  machine ;  it  was  imnortant^  therefore,  to  ascertain 
not  only  the  relative  vnhie  of  the  iJiffarent  forms  of  frame, 
but  alao  of  the  difl'orent  amiattirea  in  them. 

It  will  be  sown  frum  iho  tabic  that  tha  difforent  fomu  of 
niachin«  having  thin-plate  armatures  are  almost  equally 
efficient,  the  solid-frame  pattern  having  a  slight  advantage. 
The  dilleronce,  however,  botwetin  tho  two  forms  of  machine 
with  tUlck-tjlate  armatures  is  still  less,  and  the  advanta<^e 
in  favour  of  tUa  mil  {lattern.  But  aa  only  one  of  thesolid- 
frumo  machines  contained  &  thick-{>1ute  armature,  the  com' 
Iiarieoti  is  of  little  vutiie.  For  practical  purposes,  it  may 
be  said  that  the  eomniercial  efficiency  of  the  two  forma  of 
mAchine,  provided  the  armatures  are  aimilAr,  is  the  same. 
Oreater  alterations  in  the  etriciency  of  either  class  may  be 
cansed  by  slight  alterations  in  tho  conditions  of  working 
than  the  actiULl  difference  between  the  two  cla^see.  aa  shown 
in  the  tible. 

The  dilTerenco  in  the  two  tv|)e8  of  armatures  is  very 
marked,  Tiiking  the  meau  from  tho  two  clasBea  of 
macbince,  the  cmciency  of  the  thin-plate  armatures  will  be 
found  to  Iw  alrout  8'27  [wr  cent,  greater  than  that  of  the 
thioh-plate  armaturee.     But,  unforttinately,  tho  thin-pliite 
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armnturea  were  not  calcnlateH  to  withstand  the  moehanical 
Htmins  to  which  they  are  subjected  in  ordinary  work,  ao 
tho  higher  etIicioDcy  obtaiiiiMl  from  them  ha«  only  a  tboo- 
raticat  exiabenca  There  is,  huwovor,  uo  mochantUAl  reason 
why  the  ormiitures  xbonld  not  be  constructed   mth  thin 

Silates,  and  at  the  same  time  \m  freo  from  the  mechanical 
aults  shown  to  exist  in  those  under  review.  Indeed,  such 
armatures  have  been  constructed  in  tho  N'ictorian  Itailways 
Telegraph  workshops  which  are  qnito  free  from  the  faults 
named.  One  of  these  ha^  been  running  for  several  years 
without  ever  giving  tmublo,  aiid  doing  excellent  work. 

The  turves  ui  the  diagram  (Fig.  I}worouken  to  ascertain 
the  relaiive  value  of  the  magnetic  circuits  in  the  two 
elaaseaof  fnnnos.     The  method  adopted  was  as  follows: 

The  commutator  brueh-hoWers  were  electiioally  dis- 
counecled  from  the  ReLd-magnot  circuiL  Tho  ordinary 
bruahoa  were  taken  out  and  replaced  by  others  so  bent 
that  contact  could  b«  miuie  with  the  commutator  at  tho 
neutral  |>oint.  The  armatiira  was  run  at  the  normal  speed, 
nnd  the  Tield-magnets  ware  scparat«ly  excited  by  a  variable 
ciimint  tukon  from  an  incandesoent  circuit. 

Simultaneous  roadiogs  were  taken  of  the  current  through 
the  field-coils,  the  potential  difforcnce  at  the  terminals  of 
the  armature,  and  the  s[i«etl  of  rutatioii.  Trom  theM  data 
curves  wore  plotted  as  shown  in  the  diagram. 

All  the  machines  tested  in  this  manner  bad  simiUr  thin- 
|.)kie  armaturua. 


The  resistance  of  the  voltmeter  used  was  great,  so  that  tho 
potential  difTerence  ae  shown  by  it  was  practically  the  E.M.F. 
of  tho  machine, 

Aa  tho  nnmlKr  of  windings  and  speed  of  rotation  of  tbo 
armatures  were  the  same,  the  E.M.F.'s  would  be  directly 
proportional  to  tbo  total  induction  through  the  armatures. 

The  induction  through  the  armatures  dciKindson  the  mag- 
netising force,  H,  of  the  current  in  the  ftpld-coils,  and  the 
gcxidness  of  the  magnotie  circuit 

In  tho  machine*  tested,  the  number  of  windings  on  the 
fiold-coils  were  equal.  Hence,  tho  RM.F.'s  of  the  diflerent 
machines,  when  taken  with  the  same  current  in  tho  field, 
will  represent  the  relative  value.i  of  their  magnetic  circuits. 
The  uitrves  may  be  taken  either  as  eatui-ution  curves  of 
the  tutdl  magnetic  circuit,  or  as  curves  of  total  induction 
tbiough  the  armature,  provided  nosensibte  current  is  taken 
from  iL 

An  examination  of  the  curves  in  diagram  I.  will  show  a 
bmall  magneiic  advantage  in  favour  of  the  solid  fnime«. 
This  result  wa3  expoctea  from  the  fact  that  tho  bedplate 
incresses  the  effective  cross  area  of  the  fteld-magnet  yokes, 
but  is  not  likely  to  materially  increase  the  magnetic  leakage 
owing  to  the  great  len^h  of  circuit 

The  early  part  of  curve  of  dynamo  No.  460  was  taken  «ith 
the  very  greatest  care.  Only  a  few  of  thepointaaro  raaiked 
for  cleuinees,  as  tbo  curve  passoil  evenly  through  tbem  all. 
The  usual  concavity  at  tbo  commoncemont 
is  shown  in  a  marked  dogreo,  Tho  alow  rise 
of  this  curve  for  low  degrees  of  excitation 
seems  to  indicate  fi  greater  degree  of  hard- 
ness of  the  iron.  A\\  the  cun'us  approxi- 
mate U)  the  name  form  over  that  |iortion  of 
their  length  which  corresponds  with  the 
ordinary  range  of  oxciUition. 

Table  B  shows  tho  conditions  of  i-unnin': 
and  general  behaviour  of  the  machines 
shortly  after  sLirting.  Very  little  more 
time  was  allowed  before  the  mea-turements 
were  taken  than  was  necessary  for  tbo  lamps 
to  assume  a  jiroper  working  condition.  At 
times,  however,  the  testa  had  to  be  postponed 
till  tho  machinery  attained  its  normal  speed. 
It  will  be  seen  that  the  current  in  most 
cases  was  above  10  amperes. 

In  table  C  the  more  important  values 
given  in  tables  A  and  B  are  compared,  and 
their  diiTerences,  with  their  projxir  si^s, 
are  added,  to  enable  the  altoratioris  which 
take  place,  when  the  machines  and  lamjis  are 
heated,  to  be  more  readily  rietectod. 

The  current  in  every  case  but  ono  foil  as 
the  evening  advanced,  This  reduction  is 
mainly  duo  to  tho  increase  in  rosisunce(due 
to  heat)  of  tho  shunt  circuit  ID  the  lan)».  Tho  effect  of 
this  is  to  lesson  tho  action  of  the  fine  wire  in  tho  diSo- 
rvntial  coils  and  allow  thn  carbons  to  be  sepaiated  a  little 
farther  ;  that  is,  to  incrodsotho  potential  dinerBnce  required 
at  the  turminals  of  the  lam|M. 

In  10  out  of  12  of  the  arc  machines  tuttti,  the  commer 
ciat  eiticiencv  was  found  to  increase  with  tho  reduction  of 
ciinent  tbat'took  placo  from  tho  above  cause.  In  the  other 
two  machines  thecurroiitand  efficiency  rose  or  fell  together. 
A  comparatively  small  increase  of  current  above  the  nor- 
mal is  found  t<>  produce  a  aonaible  diminution  in  the 
eliiciency.  Hence,  in  practical  work  it  is  imi>ortant  te 
aMertain  the  most  efficient  current  to  take  from  the 
machines,  and  boo  th.it  it  is  alnMys  imiiiitainod  at  that  value. 
Tho  increase  in  tho  olliciency  may  be  partially  duo  to  a 
reduction  in  the  losses  cnuscl  by  Foiicault  currents  in  the 
arniature  and  field. magnets,  brought  about  by  an  increase 
in  tbo  epccilic  resistance  of  tho  met«l  by  heat  The  Ion 
duo  to  magnetic  viecoeity  in  the  anoaturo  coi«  may  alM  be 
lessened  by  the  same  agency 

It  will  be  seen  that  tlic  average  output  of  tho  machioM 
is  much  about  the  sutne  whether  thoy  u.v»  hot  or  cold. 

Total  output  of  12  machines,  cold     199-43  e.b.p, 

hot    195-94     ,, 
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Total  power  nlworbed  at  pulleys  by  12  machines, 

coia  279-77  h. p. 
..  tot  261-11    „ 


Dilftreneo !8  6ii    „ 

Tho  |)(>wor  alisoTbod  by  the  niAChines  is  miicli  Ices!  when 
Uiey  ftrc  bot ;  tliu  total  rixiuction  in  tho  13  tcet«d  bciug 
16-6(1,  or  \-rt  h.]».  por  mnchino,  wbtle  the  diminution  in  the 
output  wan  little  more  than  a  qnnrter  horeo-power  p«r 
taacbino.  Thin  fact  itccounU  in  8om«  metisiiro  for  th« 
eraduu)  incroasc  in  tho  speed  o{  tho  en^nca  (which  has 
been  previously  mentioned)  »s  the  evening  adrancod, 
tbooffh  tho  ateum  pKMure  ntid  nneilKr  of  mAcbine*  driven 
renuinud  consUint. 

(To  fir.  fmlimifd.) 


SOME    METHODS    OF    REGULATING    ACCUMOLA- 
TOBS  IN  ELECTRIC  LIGHTING.* 

HV  Ottr.    D,    r&KtfC'Cm',   Jl'K. 

( Canelndfd  from  jMnft  JSS.> 

Id  •(tidying  a«oiii)iiiUtniti  to  pUttU  i>mrat«(l  ou  tlu  ttu«e<iTir« 
,  lytMm,  ft  riinple  (irUiixion  at  tlie  in«liiod  alrMily  4eMflb«d  i» 
'  Buopttd,  esoept  in  the  otu«  of  bjiiall  tlations  raqulrin^f  »ei.1;  one 
iertei  of  «OTinnul»toRi,  uud  where  tlie  working  ctrcnlu  can  b* 
multiplied  ilmiijg  tliu  li^hC  Uuvl.  so  ttikt  ihe  OMinar^  ractliod  will 
HulBoe.  In  larKtf  |>l»iiUi  the  listt-irira  «tc  uiatatleil  in  pain,  oacli 
■eriM  lianug  tnc  tainc  tiiparstui  h  bef»r«  )  and  m  this  bu  slraody 
Uma  fullj  AipUlndd,  it  wilt  only  b«  noMMwy  ti»adi  that  in  •daptitif( 
ttr»  Mri«a  «f  mUb  to  tha  tlirM-wiru  >yil«in,  the  two  batt«ri>aa  tr*  oon- 
■■■ctHl  in  Mrliu  in  thu  luiia  lu&Dner  iliat  tha  dyitamuc  aro  oonneoUil. 
Tlie  Kciif  ral  (ilan  or  tlilx  amnjpiiixot  it  ahatm  in  Fifi,  7,  from  wbirili 
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tiuiiuiMrtaut  iletailH  have  b«Mi  omlttad.  At  th«  top  o(  this  diagram 
[be  ttirve  lioruuDUl  liuo^  M  (  +  ),  M  (*),  ani  M;-).  renresent  thn 
uiuTi'liiii  wittti  ill  the  djPuaiiiio-nraR).  fram  wliich  iJia  r<c<luri.  L,  aro 
loJ.  Til*  ilii*c  vertical  tinea,  0  (  +  ),  0  {■*  ].  aii-l  0[-).  ara  uxitusioiu 
to  ill*  oinuibua  wiiM  to  whi«h  tlia  dynani'M  ara  diracMy  couimkUkI 
in  the  uaal  iiiann«r  whan  tha  l«T«n  of  th«  iiriti^hBt  Si  ato  on  (hrir 
umwT  oonUctji.  The  batuilea  are  also  couuwt^l  u'ith  tho  omnihiu 
<nrei  tu  a  Kitiiilar  way,  u)  Hint  whvii  tliu  vwStcliea  S,  ar»  MAaed  nil 
tticii  lower  cniitocU  tlie  lialteries  will  alao  dinobarKti  iuto  klic  lamp 
circuits  in  Danllcl  with  tho  djnainua.  Now  il  tue  switchM  3j  an 
turned  to  tncir  loircr  contact*,  Mni  the  •wBtckes  8^  to  their  uppur 
eontoEik,  the  Du<rant  frntothe  iljitamoi  wUI  divide  at  the  (untchM 
%„  part  finiRfc  into  thu  lamp  dirculta.  and  |<art  LUroii^h  tho 
batiRrtfJt.  whtnli  tUiu  roveivo  a  oharg&  Ai  lit  tha  inulciplo 
an:  lyiiKni.  tin;  pntniitial  of  iha  dynaiuM  bvinit  aiuumeil  to 
be  nia-il  above  tlin  normal  ta  mni^t  ihi'  rei|uirmaenti  of  tlio 
batterioa,  in  order  to  tuitably  reduoc  the  pictuuro  on  the  lamp 
eimiita,  it  i>  only  nacianeary  to  adjDit  tlte  nuUtanoo  at  the  i)rtiiaiiri> 
MjuaiiMr,  PK.  In  oiiitnl  KtBtluiiii.  vliaru  tbu  feudur*  are  ali-eiLiii- 
providwl  Willi  jirnmifD  ciiimlixBrii,  tho  p«iiii«aliuiui  am  itlU  uiuii- 
■itaplo.  for  tho  batt4>nc:i  arv  niurdy  ronueclcd  to  tho  oninilni^ 
wireM,  whilii  all  othnr  noanwtionn  ol  tlio  oniinu)-  thKu-tiiro  Btaiiuii 
K*  uaehantccd.  In  anch  oaaM,  tbc  incrcoacd  pnnBUto  at  which  the 
'  itniWIM*  an  opoMtad  during  the  time  tlm  battorios  are  cli«i'f(iuK  t'< 
fStiitiif  it  ihii  Iiiiiiii  til  tliii  prapAf  [Htitit  by  the  iixiinl  ai1jn>tni«nt  of 
tin  tMtr  or  praMura  w^naliMn.  Diirinv  the  i:harviii|i  |inriad  all 
the  rtKHlatlon  of  the  acanmtilatofa  nur  bo  ili*piin»ni]  with  by  niniiiri^ 
tht  amuh  S),  whan  both  hattoriiw  will  bo  connoch:  I  in  a  ningln  wri>'> 
UiCliefidl  pn«iuc  of  both  dyutmoa.  In  addition  to  tho  appuratm 
olionrn  in  Ilia  dia|;Tani,  «M'h  Mrioi  of  wlU  i*  proTided  with  a  il«u'<l ' 
[iluK  iiwif^ih  and  *oeke11  Ruitahlj  dixpotMl,  by  ncanii  of  whi'Ji  t1i'> 
r«latlv«  iKUrilions  ol  tho  tiatUirm  on  thn  two  liiliu  af  tht>  RVitnni 
niaj  ba  <.tiaiigcil  by  Mniply  tranapoains  tlio  i>lu^  fTom  one  wwhct  to 
tha  fiber.  Tho  obioot  of  tht>  atraii£«mont  tt  to  provida  moana  lor 
oinupt-iiMllng  for  tho  unof^iial  duchar^  ol  th«  battoriaa  whon  tho 
Ivta  ti'lctor  tho  lamp  ayatetn  an  uohalaiiced  ;  and  tho  Uanipoaitioii  ia 
nevor  uiadu  aftoDer  than  ooM  aaeh  dav.  in  all  othar  r«*pnftt«  thn 
manipiilationoracouiiiiilatoTS  whvuapiiuad  to  thraa-wira  nnteMn  i* 
praotlcally  tho  aama  aa  whui  thaj  are  oparttfd  on  the  mnmple  arc 
plan.    To  inciraaa  the  aocaiaulator  capacity  of  thrao-wltia  atatjnno. 


double  batterlM  an  Mlded  lu  paralt«!  to  tlie  first  sot,  jrat  aa  adiUtJoattl 
dynamo.^  wniilil  be. 

II  WM  expUiDc<l  furthw  baclc  thnt  tha  ettfa,  or  reffaUtfng,  «ella  la 
eaeh  aeries  otien  bfcoma  oharf^ed  loiner  than  lh«  romaindor  of  th« 
celU,  auii  n'cjuired  tu  be  rciituvoil  froru  the  circuit  bcfotw  tlie  otlten. 
TbiK  opsratiou,  of  (M>unw,  ualb  li>r  miuie  labuiir,  and.  liltl*  u  it  i*.  it 
would  stilt  bo  iloirable  to  have  iht  tinmlHi  a(  vdU  in  a  miiei  renuiii 
litod    lioth  diirinK  fJiargn  and  (ILiuhiirgc.     Ily  tlio  u»«  of  what  aw 
called  counttr  E.M.r.  eollo,  tbU  rwult  inny  \k  offwHe.!,  and  at  the 
lanio  tin»    t.ho  proaaiiro  (iqualiier  be  dt<p«n>eil  with.     ThoM  Mry 
(iiDpla  ccllv  are  made  like  an  nrdinniy  i'Uut«  ai-cuniulBlor,  of  plaia^ 
theeta  of  an  laoudirablo  leaii  alloy,  and  without  actire  raat«naL| 
\Vb(>u  a  cunoDt  is  passed  Lhrongh  tbotn  thny  act  aa  gf»  ra1[an>etei%j 
and  while  they  luHtautly  Oppoma  Doantor  B.M.P.  of  about  two  volt 
[hey  ar«  incapable  oTpraluuioftacurrtnt  ol  any  appreciable  an loua 
o(  Juinlioa  ou  oooount  of  their  inoxidiaabla  property.    Tho 
coanttr  £.U.  F.  cgUa  In  plaoe  of  cqualiaora  ia  advaDtagMua  In  i 
ways,  i'vT  not  only  may  their  interna]  reaittanw  tie  madi)  ao  inuU 
to  be  pritclifally  oBglipiblB.  but  their  cauntor  E.M.F.  ia  aa  elToBtua) 
reduoinK  oxosoiiiro  pn'umne  aa  •  dead  wire  roiistancc.  while  pofeMli 
tha  iinL>i|nallad  iilTanlaKi-'  that  tlm  fall  in  potential  ol  tho  cvtob 
poaiinx  Uirsu)[h  tticin  ii  unalTeetcd  by  auy  vuiatiou  in  tbo  iticttJItiM 
of  Mifh  current. 

Tlia  inrthnii  of  ming  thifcte  nouulCT  E.M.F.  ceibb shown  in  Fi(t-  8. 
ivbidi  raiirvAHnbi  a  singlu  lorim  (if  awnmuUlon  inaLallwl  In  ooiuum!< 
cioQ  witrt  a  diroct  U^^htinR  plant  opcTatinK  oub  dynainOv  **  ^^^ 
doscrib«d.  and  for  »i(ni>licity  and  t:lTi;i;tirrnem  this  uielUod  caa&ot 
well  «acocJed,  The  dynomo  ia  counecteil  to  Ui<t  Iniup  luoiaa, 
boloTv,  through  ail  a  in  mot  or  on  one  aidji,  and  ihrouch  the  Upper  OOSjj 
taot  of  a  two-way  awiteh,  8,  on  tho  oth»r ;  while  the  battery,  B,  '" 
himilafly  oonnected  to  the  lamp  mains  on  ana  aide,  Dutontbeottu 
tho  QirciUt  la  eorapletad  (lirough  tevoral  c^untci  E.U,  P.  oella,  Si,  the 
uuuiher  opnoaed  ieiag  i^ovorued  by  the  position  of  thn  cull -nipilating 
twltt^li,  (;  8.  VTUuu  the  lovor  of  twitch  S  U  ou  ila  lowei  oent««t,  Um 
charKtufE  circuit  in  vuiupli'tcd  lu  the  now  familiar  manner.  Tho 
actiou  of  a  plant  arranced  in  thn  above  way  is  a*  followv  :  Anain- 
ing  th«  lov<T  of  the  e»Ii-Teeii]atiDg  switch  to  Iw  turned  oft  or  opeB, 
OH  the  cxprenniun  goes,  and  Uiat  the  dynamo  swhch  iaon  f ts  onwr 
cotilact,  tlio  (lyuama  alone  auppllM  current  Co  tha  lamp  ciraiits. 
If,  now,  Lite  Ivvur  of  the  ci;ll-ni|culalin|c  ewiCch  ia  turued  to  iu 
Ivft  hand  contact   plate,  the  batlory  will    bo   aimiUily   anpftljing 
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current  to  the  lamp  cirouibi  in  ooiijunctioii  nitli  tlie  dynamo,  or 
alono  if  Ihe  dvnamo  switch  ia  openeil.  If  the  dynamic  anritch  ia  now 
turuvd  to  it*  lower  contact  the  dynamo  oorrcnt  will  dirido  at  tba 
point  wbero  it  eonneel*  between  the  bBtt«t7and  ouunter  K.M.K.  eoUa, 
part  jp\vg  ihrouch  tha  batteiy  and  bark  to  the  dynamo  tlirongb  tli« 
(  '  ]  lamp  main,  while  the  ramainder  will  poui  throcitfb  the  oaunt  ~~ 
K.M.K.  cells  to  the  latnpa.  TIiun,  while  the  fiiU  pr«i.iu(c  of  t) 
tlyiiBmo  uurrcrit  will  b«  tnoctire  at  thu  battery  termtiiol*,  its  pioasu 
at  (he  lunpB  will  bo  leas  by  two,  four,  >ii,  do.,  volb>,  aomrail^  h 
one,  tuiA,  (lirre,  eto.,  CMiinter  iC.M.I^.  colls  am  opposed  to  th*  paaaMo 
vf  the  onmmt  into  the  Unipa  by  tho  lumition  of  tbu  luvar  of  ttia  «ll. 
roKtiiating  iH-itch. 

Vr'lirn  the  baltory  haa  bcon  fully  charged  and  it  ia  dcaiiwl  ta  stou 
the  liviiaino,  the  lattei'  may  b«  disoonnoctad  by  opssinc  the  awitcti 
S|,  when  tlie  battwy  alone  will  maintain  tlio  lamps.  Aa  pntioualy 
c:tpUined,  thi-  potoutial  of  the  haltvry  will  ba  a  maiicnnm  ioun*- 
diataly  after  It  han  reMlvcd  a  char^,  to  that  in  thia  cs««,  if  uie 
battery  Iioji  the  usual  allowance  of  eitra  oells,  its  potential  will  be 
liiifhw  tlun  tliB  UiiiM  toiiiilre.  More  or  tesa  of  tho  eoanter  B.M,F. 
evil*  may  iiuw  be  tiiaerted  in  Ibc  Uiup  citcaiit,  however,  until  _ 
]Mif 'ntinl  in  auilobly  adjiulcd.  Althuu)(h  durtuK  tbu  Kroator  part 
the  diiehsr^i'  tliv  ti.M.V,  ol  thr  ii«l-t<<ry  will  roiuatn  fairly  MOataat 
if  .liichiir^L'.l  to  ita  limit  the  potential  will  slowly  fall  toward  the  ei 
and  thin  fall  miuit  bo  voiDpoiisalcil  lor  liy  removing  ooe  or  rooia  ofthfl 
counter  K.M.F.  cotla  Duiu  the  Uiup  Circuit. 

It  i*  tu  lie  iiutod  tlittt,  by  maaiis  of  the  above  mellixl.  the  nuiabcr 
of  n>Ilii  iu  the  batti-ry  projier  ta  fixed  and  uualtvrablv  dunuK  both  the 
chnrgo  and  diacliarf^',  &nd  that  whenever  th«  dynamo  ii  BUpplying 
ctirrmit  to  ttie  Uiii[ia  its  surplus  ciucvut  is  alwsy*  aval  table  foroltarg. 
tnff  the  liuliury  ;  moreovor,  only  om-  luljustmsut  of  the  eouaMt 
lOl.K.  I'l'gnlaitng  cells  opiMMod  to' tho  kiiip  cnrrvut  will  ba  Paquirad. 
It  IS  obviitiin  tbat  counter  K.  M.P.  cella  may  bn  mhitiuited  with  oqtut 
ti  fleet  i  Ten  I  Ml  for  the  eipialisTTKand  regulating  eel  la  employed  tu  all  of 
llie  i>r<ino(uly->ir4cribt!d  lyntcms,  and  it  wo-jja  nnnoMBMn  to  go  iotu 
any  toithvr  paitii:ul*n  in  oidor  In  illu-itmto  tbe  |irBctiealNlity  ofwiuli 
qristpm>  when  property  iuatalloil  and  ouerattd. 

Wo  have  ii^w  to  coniidor  another  br-uiob  of  the  electric  lightii^ 
bnaineas,  in  whiuli  aconmulators  also  claim  a  ehare  ot  attontion— 
rJE.,  tho  supplying  of  mirrent  to  Umpa  looated  M  •  coiHiderabla 
distaiica  rioDi  the  eourco  of  pownr. 

The  fml  TtiethcHl  to  be  cuiuidervJ  i*  biiown  i\»  tho  liall.diiael  )>Laa, 
in  which  one  or  ninrv  Mincn  of  o  Uh  ire  in>tult(>l  in  any  i^unibM  of 
aub'SUtioDs  oouvvninntly  loratnl  tioar  oentTM  of  lamp  c>Hisuin|itloii, 
The  chargini;  itatiou  may   be  situated  wherevn  oooooisy  ■"'^■tTT^ 
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without  uiy  ipwot]  nCereoM  ta  Hxt  iMttfen  oi  lh»  Imtturiaa,  for 
tlthailgh  Ui«  expcDM  of  tba  ebaiving  wire  anil  thu  out  of  tlin 
mera  Wksted  in  11  onDot  be  nu[lMt«d,  hath  Ihno  futon  innm 
b»  orast  by  tbu  uviiiK  olTeot^l  nxtm  liKatinK  the  powor  •tktinn 
io  tl«  most  iliwinblv  dituatigu.  ThU  half-tliicct  ayxUm  ii  lo 
eilUd  b«0«U)i<!  iluriii^  tlie  pciiml  af  niKxiniiim  IcmJ  hitlf  the  current 
la  supplhtl  lijr  the  charging  iyuttao,  uiJ  half  bjr  thn  l>att«ri<M. 
At  otber  liut*  tlic  ilynftiiin  nrny  )w  <imiiltkn9oiui1y  rhaTginj; 
tlia  l»ia>rie«  and  utinplyliig  Umps,  or  the  battery-  AloDa  nikr 
be  in  0|«[Ation.  Rocli  svib-bftttm-y  station  is,  in  fact,  a  siiioll 
central  ■tation  by  itaelf,  an<l  it  may  contain  odd  or  wrer^  tnrlus  of 
Mlli,  Ibe  number,  or  coonte,  ^eponiiinK  tip«o  tba  araoinit  oi  ligbtinf; 
Un  bft  dene  in  it*  ridnity.  A  ceramoD  chari^ni;  main,  like  an  arc  lij(ht 
circuit,  [iBMw  tlirou^b  moli  Biib-«tatian,  anil  eaiih  bactery  may  be 
lunerted  in  ilia  main  or  withdraWD  rroiu  It  at  wiil.  exactiy  a<  arc 
lau^  art  otit  in  «ii>l  out  of  firtiiiit.  Tlie  L'har|;lDg  dynanui  \»  umully 
vf  Mgh  Tolta^  auii  t>i  mixlerair  (■iiiiiiuL  uijiarily.  Maiiliiii'iiH  uf  60u 
volt*  and  I&  ani^rc*  lu  1,200  vults  stid  40  su]|i«tvit  may  be  eiripl(H'vd 
in  BTnali  ilatioiu,  wliijti  in  lArgtr  oiiea  tb«  ktu-r  maeblne*  antt  tbeir 
circuiM  may  b»  miiltii>li«d.  ITur  vliorciiitift  |iiirpi»w  (hunt-wound 
dynunosan  in^toable  oit  aoLwiul  oj  tliuir  iion-ruvanfMlity.  but  evuu 
nri«S  ud  oompound-iiuuud  macliinca  may  be  iised  if  luitsblc 
pTMAUtions  lie  tueii,  Tho  amiiijiniient  of  the  aoouni  ulaton  ami 
regulating  ap^raliia  lu  «>u!i  sub'dtation  on  tlie  half-dltcct  ivatcoi  i> 
eMentiAUr  the  lamo  ao  Itiv  method  adopted  in  tbo  Uit  doecribed 
mnltitito  ars  antMn.  The  oonnoclioiu  of  two  nib-iaatiaai  Initallcd  on 
t3iii  pun  ara  uiama  in  ^'1^.  9,  in  wliicli  itation  1  ii  diown  vttli  it* 
•vitchea  in  )x»iliou  for  botli  ita  tmtl«ry  and  lamp  ciimiitii  to  roanivn 
currant  fraoi  tlie  cliurgins;  irirotiit ;  wnile  atatinn  2  in  diMonncoUMl 
from  tlie  ubantinjc  line,  which  in  doaod  outatde  of  tt,  aud  tbc  bat- 
teries alone  Bi]p|>ly  tho  lamp  circoita.  The  awitch.  which  isomployoil 
to  throw  t)ib  Itatt4rit*  into  anJ  ont  of  tho  cliar^ag  circuit,  U  of  tli« 
mspacltuii  tyjiL-,  and  is  mmetininN  C4J1«d  •  cougumor'ft  'vwitch.  It 
nwiutaiiu  tlie  iiitcj^ty  ol  th«  nhaimng  circuit  whoo  tlie  IwtterJM 
an  romoTcd  from  il,  and  is  promej  with  a  apBrk  CoU  which 
nroveute  the  oponiof;  of  tho  cliarKJni:  Mii«  and  the  eoUMquflnt 
formation  of  tli?  iujuriuun  arv,  which  raiiilb  <iu  tbc  inUrrupdou 
Af  high- potential  <ar(Tuit*.  It  e«ii«i*ta  in  tho  main  of  fonr  tar- 
mi  ualoontaal  springs,  whioh  benr  a^^tnat  an  ininlal/ol  oylindcr,  in 
which  are  embeddod  two  rowi  of  met*lUa  L-ouiaei  iirips.  Id  one 
iMwition  the  two  left  hand  aad  the  tno  light  IimkI  uprluttii  are 
Drought  into  olvctrJL'&l  uuiitacl-,  but  if  tbo  iiylindcr  u  rutatod 
■tightly  tho  (wo  middlu  B|>rin^  will  tni  ImragUt  into  eleclrioal  imii- 
twt,  while  the  two  oiitor  on«f  arc  left  freo,  a*  (hvwn  mpocEJvely  at 
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B  and  Bj.  Aa  before  >tnto<!,  this  nh&nge  in  ofTccted  rapidly  aiid  witli- 
DUthraaldne  tho  drcnite.  These  awttohen  are  uauaOj^  operated  by 
hand  at  the  c«gisaiiig  and  end  ol  a  ohnrgo,  at  "Kieli  time  wliat«T«r 
tnspMition  of  the  coll*  is  aatxMAty  ia  alno  zenerally  mBd«.  Hy  iipply- 
ing  the  {«1ariBed  tniunet  prininplo  to  lim  (wilch  it  cwi  lie  inadn 
to  operate  atitomatioally  from  the  onntnl  «Lation  tbruush  a  moninii- 
laiy  rei-etwl  of  itin  charging  cuttpuI,  ■  prindpto  which  h*i  alrttady 
beoa  uipUftl. 

WhiU  the  method  Juat  dsaoribed  of  locating  tho  battcrion  in  eub- 
•tttiona  near  the  lamps  to  be  supplied  reduoea  the  [rviatiinm  of  the 
■upplj  wlrea  to  9uoh  an  extent  that  the  variation  of  pot{>n(i4l  with 
ehuiMS  in  current  sircn^h  in  uoimpoitant  rompartnl  with  whet  it 
would  be  were  all  ttia  lanipi  oporat4]d  from  odd  central  p^int,  noder 
of^linary  coodilion.*,  Atill  a  sitniW  varlatlaa  doM  occur  from  a  diffe- 
rent oaitne.  Wc  Iistu  atretdy  hmu  that  the  potential  of  a  battery 
ia  hi;iher  whik  it  i>  being  ulmrp^d  iIiah  at  otb»r  timwt,  and  tha^t  tho 

Cter  the  ehargin?  curreiit  the  htgfaor  thn  poteotial  of  the  battery 
me*.  It  U  oviilont  that  if  eliar^itg  «MnmeQoes  whon  only  a  very 
few  lamps  ar*  biindiiff  In  ■  given  battery  only  a  imall  i>art  of  the 
cliargiDg  current  will  tin  T«i|tiiny|  bjr  the  lamjia,  while  tlie  greater  iitrt 
will  pan  through  [hn  hattery.  Thin  will  raise  the  pot&ulial  of  the 
battMT  oontdderably,  ftQ<l  ••  the  latn|>  maioa  are  permuieutly  oon- 
ooctMl  toil«  tonninali  the  tain|a  li-ill  recsire  an  exeeaalTa  pt«Mliie. 
Aa  th«  number  of  lamps  ini-TMMe«.  however,  mora  ef  the  obargliiff 
ciirmnt  will  paiu  to  Ihr-tn  and  leu  tlirough  the  bstterv,  tho  potentiu 
of  whiah  thiin  hpcnmcK  giailiially  roilticnT  unlit  it  naclini  a  niinimiini, 
when  the  niiDihcr  ot  lanipe  bitming  liocoroeeao  great  that  tho  whole 
eutpal  from  both  tlic  dyuaoio  and  batleiy  ii>  t'o^iiirej  to  iiMiutain 
thvin.  The  Tsriali<iti  i«  in  the  opnuaito  direction,  of  ounc,  when  Ilia 
lij^ti  art  ditnininhinc  in  number.  It  is  evident  from  lh»  prei^ding  licia 
thatdiniDg  tlie  peniM  when  the  o-harging  dynaiiKi  ic  TtTriiitng,  >ii)dtlin 
laniploacUareraryins,  some  rtpilalionof  tho  prewnirn  at  die  lamiw 
ButiuatQechsiib-alaUODia  required.  Thi> rcKiilalion  i> aHtqmeticklly 
efleclad  hy  nieana  of  the  appantua  ahown  in  Kig.  10,  in  which  a  lole- 
Dcid  ■wc^net,  A  B,and  a  polariie'l  magoi't,  P  M,  are  inwrlbd  In  tho 
batMnr  otntitt.  In  allotbMTupectH  thRrolntiv*  poaiiioux  of  the  bat- 
tery, umpi  tad  charging  circiiitH  remain  imaltunui  front  the  arraofs- 
■nentatowa  In  (ho  lant  dluram.  Tho  o|>eralliin  of  the  *ppar»tu  in 
tbla  aiA^tatlon  will  be  aa  fiulows  :  AMuming  the  charpog  dynamo  to 
ha  deliwring  a  current  through  the  charging  niiiii,  M,  and  that  the 
«oaBuai«r'>  vwitcb  iaiii  the  |>o(iitio&  idiown  in  the  diagram,  thccbarg- 
ing  corrent  will  pau  trom  >l  (-f )  to  the  point  (j,  where  it  will 
divide,  pen  geing  tnroi^i  the  lamn  eiid  the  opiiooHil  oonater  G.ll.  F. 
eeUt,    ^  tv  tha    iM^nl    L,    aod     Uwnoo    to  the  line  again,  the 


remaining  part  of  the  oumnt  pMring  trom  point  Q,  throuijh  the 
mtgneta,  1'  U  and  A  JI,  and  out  through  thn  battoir  to  poiat  L  and 
lin-).  When  tho  currenf  is  Rowing  In  the  diroctlua  of  tUi'  arroir,  aa  in 
the  ijue  jaat  cited,  liie  armature  of  the  polartied  magnet  U  moved 
lului]eft-hiuidEoi]tact.a>iIiown.  and  theplunger  of  th*  iolenoid  miif 
iiel  i»  iiiurr  or  Iqb  drawn  down,  aocording  to  ibc  atrcngth  of  the 
curntnt.  This  action  of  lh»  aoloaold  magntc  uauaui  one  or  mure 
i?omiter  K.M.?.  coll*  to  be  inicrted  in  the  leiitp  circuit  iu  nucha  way 
w  to  oppose  thoir  R.U.F.  to  thit  ol  tho  cbarging  ourrrut,  while  the 
full  [irewire  of  tlii)  curruntifi  •vaiUbleat  the  battery  termioali.  If  now 
ihfl  numliei  of  Inmpnisinoreaaed  tosuoh  an  ciiont  that  ii^ai  only  all 
ol  the  charging  currant  jiasaea  through  them,  but  aU»  that  more  nr 
IcM  current  ftom  the  battery  Joins  lu  narellel  with  it,  tlicu  tliocurreDl 
from  tho  battery  will  irarerse  the  jnlariMd  magnet  iu  the  o|ij>iiM'tr 
dirootion  froin  tlist  previollily  lakeu  by  the  eliargiug  ourront,  end  ita 
armatntc  will  lie  movod  agmiiiAt  lu  right  hand  eonUct,  thus  ■.hort- 
oiroiitthig  the    »o1euotd   maguot  aud  the  eouutui  E.H.F.  cell*,  as 
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indicated  bv  tho  brolcon  line.  For,  aa  the  sketch  ahowe,  the  leret  of 
ihe  soleuoiil  mognnl  ia  m  bnla&Md  that  whan  no  current  b  travernng 
the  migui't  ita  motflllio  coctaot-mds  all  dip  into  their  re*|>ectivo  nter- 
cniy  ciipi,  aitd  w>  ihunt  amuiid  tbe  <;aunior  K.M.F.  velU  with  which 
the  latter  are  in  eleoeical  uunneotiuti.  Wbuii  the  lamp  load  booomea 
reduced  and  the  oharglug  rurrciit  is  discoutiuueil  ciLhor  hy  the 
■itoppage  ef  the  dynaiBO,  or  by  it*  boii^  shunted  |mt  that  particular 
tiattmyhy  a  movomant  of  tlicmritohM  to  the  right,  iho  bat lary  alone 
works  iut«  tho  lamp  oireull,  and  tho  couuter  K.1A.V.  cellsi  are  short- 
rircuitcii 

While  ttio  autoinstia  regiilator  Just  desciiboil,  when  applied  to  the 
bali'diiact  system,  muntalas  the  prtasnre  at  tho  lamps  sufficiently 
tioifonn  Ice-  practkal  nrpoaea,  wbelhar  tho  chargisf  dynamo  is 
opetatinf  or  not,  and  sllhougli  the  proximity  of  the  Utterv  to  the 
lamps  it  Mipplies  prenntt  undue  rariatioD  of  ttotential  wnea  tbe 
load  changos,  j-et  a  perfDicly  automatio  method  of  mainuinlng  a 
omutaiit  iHitcntlal  st  the  lamp  drcuitJi,  even  where  tbe  reaistauos 
of  tho  loads  in  K^cat.  wtiuhl  ho  Kensrally  useful.  Such  a  method  is 
JDotttnted  in  Fig.  II,  iu  vhich  tho  battery,  oouoler  E,JkI.P. 
oells,  lamps,  and  clisrgiug  cirouits  oocupy  the  same  rvlatjvo 
uoatiouH  aa  Uoforn,  The  aolonoid  nagnat  of  the  reguUtor  it  no 
longer  iu  wiiu  with  the  battney,  howover,  and  is,  in  net;  antirsly 
discomieolad  from  it,  while  the  polariMd  magnet  is  raplaead  by  a 
eeoond  solenoid  m^natj  T  M,  wound  to  high  lesistance.  The  arma 
lore  lever  ot  tbisseooDd  lolenoid  is  so  iDountc<]  tliat  «iti«n  its  core  Ls 
AttrautoJ  01  released  tJiis  lover  uutss  over  a  Hsries  of  contact  stripe, 
irluch  are  insulated  fromgaoli  eUier.  Gannectod  with  Iheee  eonlMt 
Atilpa  arc  coils  ol  wira  of  suitable  rniistano*,  the  whole  Lsaostltntliig  a 
limpla  rhccatat,  mora  or  leas  of  the  wiM  of  whtoh  u  iiiclndoil  in  a 
lucsj  circuit,  according  to  tho  jHieition  of  tba  levet.  which  acis  as  a 
movable  contact.  Tho  loleuolil  magnet  of  the  rMulatgr,  A  R,  and  ouo 
or  Iwo  M^lla  ol  tbo  accunmlatura  are  alto  iitclutlod  in  the  local  circuit 
rercrmil  to,  tho  strength  of  lliu  current  lloiriiig  iu  thii  cinuit  depend- 
ing upop  the  smennt  of  miilaocc  inwrted  by  the  rooveniMit  ot 
ihu  leTer  of  the  preesaro  megnet,  I'  M.  Tue  l.itlor  magnet  ii 
oonncctad  diiaotly  with  tho  bsUsty  unninshi.  and  .u  the  potential 
uf  tba   battery  rises  and    (alls,  tho  oomnt  ftotving  through  this 
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magnet  varies  correapoDdingty,  oauaing  a  similar  variation  in  tho 
current  iu  tho  looal  dreuft,  Thiis  an  increase  of  prassiire  at  tbe 
lamps  whieh  are  oanneeted  to  th<-  t«tli^ry  teminals  uidireotly  cacuta 
tho  arinatara  of  the  rogulating  unitiiit.  A  R,  to  be  attracted,  aud  tbi*, 
in  turn,  cp^xaM  one  or  mora  oauste;  TvH.F.  ceili  in  the  lamp  circuit 
nntU  the  presanrs  again  becomes  normal.  If  the  pmwure  at  the 
lampa  EalU  below  nonnaL  the  regulator  act*  in  the  rcvurw  wsy,  cut- 
ting out  tbe  counter  E.SLF.  cvtu  uutll  the  normal  pressure  ia  *f;un 
rastorad.  If  in  pannecliou  with  this  method  tbe  polarised  ooniumer'a 
swiboh,  ptaviously  mentionod,  is  sobvtitutal  at  n,  the  0]HinCion  nf 
(aah  a  sub  station  will  be  entirely  autneucic. 

It  il  proper  b.>  utniion  that  the  praaure  laaguet  must  U'  very  mo- 
iiUT«,  aad  rniiures  a  delioate  adiustatnl,  beaidee  beiiijc  seiiwwhat 
eukLl)'  on  aocount  of  the  aioelleace  of  the  woikmaflship  rc(|uirod. 
Although  I  havo  only  seen  the  instrument  used  lu  sn  exparimralal 
way,  its  practical  application  tasiinilarparposia  has  given  satisfactory 
rendla. 
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Tahi.z  A.^Liitt  of  Glcolrical  AcnuitinUtor  Oanipftti;'!!  St*uU«rd  Culln.     (AiiproximsU-  D&U  ) 
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K.M.F.  of  ench  cell  ia  about  2  vnlts. 


UR(l«r  certain  drcaiiiatanco*.  a£,  for  example,  wl)t>n.  a  Hgbtiag 
*Utiou  la  worked  la  in  tuM  ni[Hioity  at  alf)ii,  but  dutinii  the  day  tlnie 
l)»t  •lupltaiirptiia  pcwor,  tlio  all-o-oouniulntoT  sytiUm  may  of(i>iJ  txi 
a^plUd  ta  inonaaa  the  capacity  of  auch  a  Rtatton  witb  jntiefactoiy 
resuiU.  In  anch  oaaai  th«  aiib-itationa  of  aMUiuuIalon  an  looatMl 
at  djitant  potnta  iii  the  uiual  vay.  the  mlb  Imjtik  cIiarKw'  iInrUiR 
ihe  day  and  diacliar^jnl  vU  ttiH  laiiiu  uirotiiti  at  iitti'it  vrliilci  llit  [xiwur 
l>Ulit  ia  duLU^  ita  rrKulur  work,  Tho  arrange  in  rnt-  of  the  auuucim- 
Utvra  aud  rv|f[il«ttUf;  avntntua  iii  tho  aubttati-Mia  of  the  all-aC'CUiiiu- 
lutor  (y^'stvin  M  prsctioaily  tlio  lainc  &■  vrhcn  tho  liali-Jircct  nyitcm  i* 
<mifloyt4,  txtcpl  that  a  riagla  tranifer  iwiteh,  which  transfoia  the 
batury  from  thn  lampcircntc  to  thn charging  uitniiit,  and  vie*  tena, 
in  IMW  iiitlcail  ■>>  tli«  rnniumiir'*  Hwitch. 

It  )■  tie6dli:aA  to  nay  that  all  of  the  method*  which  have  been  doa- 
orlbed  qf  employinjc  Bc«uinuUtor»  in  long- distance  li^hliog  may  bo 
adaptr^l  to  exiaCing  lij^btiDg  plauti,  and  that  wbou  ao  adajit^  tho 
eainiDK  (upaf  ity  of  such  Htation*  may  b«  coDsidcrahly  ini-nawMl 
wilhout  L-\c«n[linf{  the  raiiacity  of  thu  pod-Hir  iilant.  For  ihis  jmr- 
puM  ihcra  Kill  luiially  ho  rei|Uired  a  ip«i>ial  dyaaino  at  thi?  ccDiral 
station,  a  irharKinK  circuit  taking  lu  tli«  territory  autsldu  of  the 
tvgular  lighting  liniiu,  and  oue  ur  more  sub-atatioiia  witb  aooumu- 
)atc>n. 

Thar*,  art,  of  coiirve,  iiuiuaroua  otbar  ways  of  utiliainK  scauitiu- 
latora  in  ovntral  station  tnppl;  ayalcnia,  auiMi.,  for  «xampl4,  as  the 
donble  battity  method  now  o[>erateil  in  £nj;laiid  by  the  EWtrieal 
Power  8loit)^e  CoitipanT.  In  wliicli  the  Uynauiai  ai«  kept  runuiuti 
BwM  houiB  daily,  iluj>licat«  wta  of  luy^imiiilitiin  htinH  aliiTiutely 
laatrted  Ui  tfaa  uiai^iuK  aid  Nupplv  oirr.uilaat  iinifiKm  itiiuivaU  ot 
time,  by  an  autouiali<;  mpclianicai  Jovico.  Htit  I  have  timitiHl  Ihiii 
papor  to  a  dracription  of  aoma  of  tha  iiuipler  iiiotbrHli  of  a>wuiiiii- 
Utor  rcKulatinuB  which  may  bv  ruiulily  adaptuil  la  oniinary  lighting 
plants,  anil,  in  CDiidiidiiifr.  <'ari  imly  liojia  that  I  hav«  numitaJi'iI,  tu 
aonie  exli^Ut.  at  li^ast,  iu  showing  that  wliun  ■!>  aptilini  in  an  InMli* 
gent  luauner,  avoumulatora  do  oooiipy  a  UMiful  plww  in  th«  iiidiutiy 
of  «le«tr>q  ligbting. 

Through  the  «ourt«ay  Ol  thn  Elactrlcal  Accnnndator  Cocikpaur.  I 
ma  cnftbM  bo  pn-Mni  to  the  inntihtte  thia  evnning  thr>  finit  |>ronfx  of 
•mne  enlj  ot  a  iiuw  Una  o(  stanilard  nocuMuilatora  rxcontly  brought 
out  by  tltal  i-onipanv.  The  diiiie&<doat  and  capaoitios  of  th«M  oells 
are  doKcritini)  in  tablo  A. 


PHYSICAL  SOCIETY. -Nov.  16. 

Piof.  Rbisold,  P,lt.S,,  Prcddent,  in  tito  chair. 
I'raf.  J.  MItiK  and  IJnut.  O.  ¥•  Byrv  wrp"  ulecitn)  iiii.'mbi>r4. 
Mr.  Enrlgbt  r«HUiuBd  tho  rcivliiig  nf  bU  pa|inr  "Ob  the  Kleotrl- 
ttoftUon  doe  t«  CoBtaot  «f  OAaoa  wWb  Ll^nlda."  IU<F«atiu^  lii« 
experiniriitn  with  xiiic  and  hydroclilorie  add,  the  author,  by  jMuing 
the  j[aa  into  an  insnlatrd  mctailic  vussvl  coancotcd  with  tho  cbetrc- 
metar,  proved  that  it  was  alwaya  cLiigod  wilL  cloclrtL-ity  of  the 
ofpoaato  kind  to  that  of  thu  aalution.  TIic  alactrival  ))h<-iioiiii'ii*  of 
inany  other  ntactiiint  bav«  baru  invcKtiffnud  with  tha  ntaiilt  that  the 
gaa,  wbetbor  H,  COj,  SO^  SH,.  or  CI,  is  alwayB  «leoirlA«d  [HMitiv«ly 
when  aacaping  from  acids,  and  negatively  when  leaving  a  lolutiou  of 
^OMlt.  In  aainc  '■.uib»  tliitinot  rcreml  ia  not  ubtaluablo,  but  all  these 
■Mm  explioablo  by  confidoringtlie  aolubilily  and  powor  of  JiflWlou  of 
tke  r«aultiiigaallM.  Various otb«i  nMultfgivvli  iu  llis  paiK'r  trtid  lucon- 
Arm  this  h^potbtaU.  Staking  foraiioz|ilanatiaiiortb(>ot><frvr>l  phfuo- 
moia,  th«  author  could  arriveatno  satis  factory  one  eiMptin^*  "(^nntacl  " 
brtmannata  anid  linuids,  and  if  tUii  be  the  tme  exi>taitatiuii  h^  Xxo^eA 
to  proTo  It  directly  by  pasaiDg  hydrogen  through  acid.  Iu  this,  bow. 
eTcr,  bo  waa  uumin^ustitil,  owing,  hu  bcUcvcf.  to  Lho  itiiiKisalbility  of 
LriogUig  tbi' gan  into  actual  contact  with  thv  lii|uid.  True  contact 
O&It  aMBiS  poKtil>l«  wh#n  the  gas  is  in  thv  nsacoitt  alaba.  Soina 
dinouln'  waa  rxp«rienced  in  obtaining;  noD'dl6Gtiilicd  gaa,  for  tha 

^diuge  u  ntained  several  hours  after  its  prod u ration,  even  it  tbu  gaa 

kOM  Is  metallic  roaaola  conmected  lu  varth.     Sunh  rc*»iU.  wheu 

mtiy  flUad,  ronaooadonMra  in  vhioh  tha  elcctrioity  perrailiu  an 

^HioImM  apwa,  and  whow  tliargc  ia  available  on  allowinj;  the  gan  to 
Mcaf.*,  Soap  bubStea  blown  wjiti  newly  pincrB ted  hydiogou  wort  also 
found  to  act  as  eondensers,  tho  liquid  of  which,  when  broken, 
oihibiled  a  nenlivu  rharge.  Ttiia  fact,  the  author  augguted, 
may  explain  tha  ao-called  "llre-balla"  mmiaCimM  smm  during 
tlmndantoniu,     for    if    br    any    abnornial    distribution    uf    hoal 

.  ^    quantity    of    electrified    air    booomM    tncloaed    by    a    film    of 


moisturt.  Its  n)0VDmenta  aud  behaviour  would  cliwly  rcMimUe 
those  ot  tirc-balla,  A  slniilar  explanation  wia  proposed  for  the 
pIi«noiii*u'rii  iiKiititoued  iu  a  tecvut  iiunibar  of  Kalnre,  whoro  part  ol 
a  thnndtrcloiid  was  seen  to  separate flvm  tlt«  aaM,  dMOand  toaartb, 
and  rise  again,  The  Utter  part  of  the  p&pet  de«rlb«a  mMlioda  of 
nieaaariDg  the  oontaot  potenlial  dlffvrQticet  betweiaD  gaaea  and  li<inkl«, 
the  moet  aaUafkcton  ol  which  is  a  "water  diupper,"  and  by  ita 
uitfana  tlia  |iat<uitlal  allStnaet  between  hv<lr<)(,'Bn  and  liydrodiloric  ncid 
wsa  fouud  to  be  about  42  volti.  Vr^.  Bnekvr  aakvd  if  t&a 
ex  I K' rim  Kilt  with  Jiitic  and  hydrochlonc  ani'l  could  \*t  startifl  in  tli* 
second  stage  bvhuiri^jtheiitidpartiyiiatnratwl  with  aa!t  Dr.  C.  T. 
Bnrton  thoughl  it  rrulmlile  tbnl  I'uijtai't  c^ouild  ba  nuJu  Utweeu  a  gas 
and  a  liiguiil  liy  ahoking  tlitni  up  ingrihor  in  a  luttlti.  Iu  reply.  JIT. 
Itorl(>it  aatil  thi^  oxpc-rinii-nl  could  lie  aUrtcd  at  any  ntage,  and 
reversal  cfi«ct«d  oi  o|[g:i  u  dcircj  by  adding  ctthoi  acid  or  a  •olntinn 
of  Halt  to  the  (jtDi'in-ti'if;  v«t-sd. 

BCr.  HerlMrt  Tomlliuon.  FJt.8..  ruad  v  |«ptr  "On  Uta  KBtovt  «< 
Itopoaiad  HoAtlns  Knd  CooUhk  on  tne  Cleotrloal  KoalBtaBM 
•nd  Tonpuraluxe  Coofflolont  at  Annoolod  Iron."  In  «  pnpT 
r(:^;«ntly  proseiited  tv  the  lloyal  SucLcty,  the  author  boa  brauj^t  !«■ 
vranl  an  instance  of  on  iroti  wim,  which,  when  nibjcctcd  to  m^^netio 
cycilcit  of  minute  nui;;e  alternately  nt  t7deR.  and  lOOdeg.  C,  Lad  Its 
(iiulacular  friction  nixl  niB^nuiii:  perinoaliility  redncO'I  respectiTaly  la 
about  aii«'i|uar*i!r  ami  uiic-liair  llinir  original  raliiM.  Tha  pr— t»t 
L-xjinrimrnt»  were  nndattakcn  in  sw  nhcth?!  br  raob  h<«tinfp  and 
cgolinga  the  tvoipcniturc  cociticidnt  of  iron  could  bo  brought  down  to 
aomvlhiog  BpDi'oa>:hing  the  number  gireu  by  Malthie^MU  for  "  most 

Ittire  TnotaU.  I'hn  wiro  rx  pari  ii»>n  tod  on  wwi  limi  onuaaled 
>y  hnating  to  l.lXXhIeg.  C.  for  several  hours,  and  allowing  to 
conl  xlnwly  in  a  fiiniaoa  placvd  at  right  an(^u  to  tha  tn^^atie 
nuiriilian  ;  (lio  procoiswas  re]ioBt«<l  throe  times.  AfVrwanIa  tlM  win 
wn»  tovpTcd  with  paper  and  wound  doubly  into  a  coil.  This  coU  was 
rncloacd  in  a  water- jacketed  airchambct,  aud  ounuKtod  witb  a  aenai' 
live  Wheati.lor»  hridifs.  Thonnu-electric  aud  Peltier  effaota  war* 
eliminated  by  always  tcMplng  the  galvanoinettr  cirenit  tloaad.  By 
repeated  hosting  to  ICOdvg.  0.  and  cooling  to  17deg.  C  for  long  In- 
tervals the  ipectlk  reslslauire  at  ITdeg.  C,  wai  radiuied  Cima  iCuS 
to  10,6&S  CI.). 8.  uiiiiB.  nfter  whiili  l)ie  u[)erstianN  produced  M 
fui'lhvt  change.  At  ihv  same  tinie,  the  lemiicrature  ooafBeieut  la- 
creaae-i  in  the  pcoiwrlino  of  1  :  l'02fl.  Froni  cnrctul  dcteraiiaationa 
of  the  ri«i5tauea  at  dilForent  toinjieralnrw  the  lormnU  K  =  R. 
(1  +  -006131 1  -f  -0000081b  t')  vm  aednead,  nbiitt  that  obUlnwl 
frotuMatlJileasen'steaiilix  fur  iiure  iron aniiaalail  in  hydrogen  IsRt  =B« 
(1  +  -00642&  t  -f  0000063  f).  i'akiiig  hi*  own  ditlermiuatloa  ol 
apeuifiv  irioAtani-u  uf  iiiipum  imn  ai  i-orrci^t,  coiipkd  niih  Mattbiewea'i 
lanDouuvcting  the  reaiotaucua  and  tvmperniaro  uoelHciaDts  ol  awtAlsakd 
their  alloys,  the  atithur  liniU  that  the  i[icaifie  raaiatanoo  of  pure  iron 
dMluced  Iron)  Millhie>ien*x  rcnijlta  is  from  4  par  caot.  to  6  Porcwnt. 
too  high.  Iti  (;unchiai«n,  Ur.  TomlinMiu  oxpiaMMahopa  tlial  tlu 
li  A.  Electrical  Standards  Coiiiinitln)  niay  b«  Indnood  to  dKaraiM 
the  abnotulv  rcaistani't  end  teniiiorature  CMtBonnt  of  the  ntuw  moalj 
which  are  in  oriinary  use,  Prvf.  Ayrtoo  thonitht  ifattliK 
reaultu  wiric  mjiifiucii  in  It.  A.  unith,  Ami   ii'*iii-r   uil|{!it  apiiw  1 

i^eiiL  or  2  ^r  r,r.i.t,.  too  gmaL    Mr.  TomUaafta,  howpver,  hdieTod    

numlwr  he  took  were  nxprnuml  in  legal  ohing.  Dr.WalAaloy  a^td 
lor  what  vahie  of  the  msgnetixir'g  Foren  tha  ]i«ini»sUiUly  o[  the  Iron 
muntionrd  in  tho  brgiDnia);  of  th<'  jiaper  was  di'ttiiiiuiixl,  to  wbieh 
Kr.  T«mllaa«a  roitUod  that  ihcy  wer«  much  Bmalltr  that  ih«  c«rth*s 
hotixonlal  conijioiieiit. 

Dr.  Thompfon's  paper  mi  "  ricoraotrical  Optica"  waa  pMtpo«ed> 


COMPANIES'  MEETINGS. 


SWAN    IffllTED  ELECTBIC  LIGHT  COMPANY. 

Tha  aoveutli  nrditiaiy  ^«n<inl  iiiveti[ii{  of  the  xharcholder*  of  the 
Swan  Unitod  Bleotric^  Light  Company,  Umlted,  vras  held  o»  Korem- 
Ivr  14  at  the  City  Tenuinua  Hotel,  Caunon-* treat,  E.C.,  Mr.  Jamaa 
Staats  Forbes  prnldiug. 

The  SMntary  [M^or  &  Flood  Page)  load  the  notica  oonvMlag 
lh«  lueotiug. 

The  CbatSiMi,  in  moving  the  adoption  of  tho  rvport,  aahl  that  fae 
thought  he  eoutd  beat  explaui  the  allain  of  tho  Company  hy  gofa^ 
through  the  details  of  the  a<.-foiinlB.  ComiDenciiig  bM  with  tba 
debit  xide  of  the  pivlii  auil  Inu  ai'  ■onnl,  be  said  inat  tha  atoek  on 
October  1. 1688,  amounted  to  JC9,678.  lbs.  91     The  pURban* 
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£1,U6.  lOa.  7il.,  th«  offiw  cKpmMe,  Dir«at«n'  fee*,  reul,  Mliu-i«), 
«ta.  wore  £5.9M.  179,  ftl  .  and  Mr.  Bwm'*  M)«ry  £849.  Tlv«  other 
tt»iu«  on  th«  drbit  al'le  v«rc  vafca  anil  expense*  at  factoiiM, 
£5,290.  15*.  2(1..  t!u|iri-'L-iiilLuii,  ii.ew.  9*.  1>I..  mIu.i,  tedyor  n-tmiVH. 
£100.  «ml  tlie  tuUmL'.  £21.042.  8:1.  I<I.  On  tlic  iip)Htgiilc  ni<ii^  of  llia 
bocount  tliry  ivoiilil  .i«L-  itiftC  tlie  laliM.  Iiuu  oumiiniuioii.i  and  ilIIuw- 
ancos,  ituoa  at  £17,(66.  Ob.  6d.,  tlio  tranilir  fcra  «atl  iiitvrrat 
kuiountod  to  £1,^44.  lU.  3J.,  tti«  tUiidacd  to  Deoomlwr  31,  1688, 
WMiMdfram  L»(.Vim'p«ffni»tii'n£rnlfi'lML«m(>*tIiif4[Klc«Mntei]itoaH»t 
£885.  lU.,  and  tiinlinilvmU  frnni  llii-  KiUkoii nisil  Avian  (JiiiUil  tCIct^lni! 
[/Uhtniimgiaiijr,  Limited,  £210.117.  IZ*.  biL,  u'liilutliiviilM'li  •jn  linnil  nii 
Si^libimlirr  30  twl  (vu  |>iil  ilovrii  at  £2,779.  8.<.  &>1,  By  ciiin|>>ir{iti; 
tbo  atock  wiih  t)i«  cc>[T««pnuJiiit:  licadinK  oa  tho  daliUir  «iik  cboj 
womI-I  notice  lh*t  Ili«r«  wui  a  ci>ii*ideiabl»  iliiniiiiili^'ii,  arnouatinK  to 

£S,900.      Tho  (ixpWktinll  nf   that    wmt  tli't    thn   (^iiiii jitiiT  (loiiM  DAl 

oaray  od  iU  husJnivH  witbuiil  hiving  in  iuuA,  rwily  for  (iipp1y. 
>  ((T»t  uumlwr  of  lainpi  of  vnrioiK  ty[H'»,  which  were  rpiiiireil 
in  the  liiMiiicn.  Tho»n  Irriim  innHt,  of  onnrtc,  be  mitniifar- 
tar«il,  jitrfeutCH],  aiinl  kopt  in  stock,  anJ  acmnljiig  to  tlio  TDhiiiia 
of  biiMiie«  would  Iv  the  iitxi[iorLiou  whlcU  tboae  Uuji>«  Wrc 
to  duM«  whiok  had  lieun  naiiurHturwl  ond  m1<I.  Tboy  liml  l«nii 
ndnoed  ter;^  Ufgd;  to  number  owinj{  i«  thi)  aeoMMty  of  r^viain^  tli^ 
wIkiI«  stock  trom  time  tetimu,  wdA  that  |>ro(w«  would  accomii  tor  thu 
(lilfarenois  In  thoae  llgnN«.  Another  rruou  why  the  liuuri*  vat  'liui- 
inlsheil  vriu  iliat  tliey  liml  tlitniRlit  it  [•niJi.'iit  in  the  Taluaiion  uf  llitiac 
lamps  Id  hriiiK  Clicni  fcirwanl  at  1*.  ■  Uii)|i  iu»tead  of  la.  3(1..  oil 
aeooiiutor  thi  i^utttiij*  jiricv  in  GrnnsDy.      VV^itli  iv^pir.)  to  tha  ilotn  "f 

Ciircbucs.  £l,t>lS,  hu  wliWl  to  ex[>taiu  thit  th«re  had  ti«t<o  a  very 
\ig&  ilimmulLuii  tu  thu  vulimia  uf  huiiliiees  liLvt  vuir.  Tin-  xului  in  th» 
firevioiiiivuw  cauiD  to  £40,000,  auJ  ilie  cr[>oudituro  wns  cuiTiapiiiid- 
oxly  hi]iliiir.  'Flic  fact  was  that  in  the  iulorval  ihey  li»d  uliminati.-:d 
fram  tlkC  Oompany  a  cdtisidrralilc  portion  of  ita  Uaninau,  by  purtiti): 
with  tticir  patents  to  tho  Conip&K"'"  (^'^'ueTate  dw  Laniiiva  [iii<an' 
ciMOmtci  ill  I'arui,  of  whit^li  thoy  woru  now  i:itml.6ra.  Thty  hud 
reccivinl  in  Nharm:  a  porlinn  i>f  Iht  valut  of  tliuir  ]i»tiint<  and  Im.iinitM, 
and  Uioy  now  |Ki«i»Mi>d  40  p«r  oimt.  of  Lh-u  ititen-it  in  thai  iitidei,-- 
ta)nn([.  Aithoii;<h  that  cam(inny  had  oiily  Ikicd  in  o{Kr>.lion  a  short 
time,  tlie  rroolt  hokd  b«cii  tlint  a.  di%-idrnd  hoA  hrtm  diwlartd  wn 
D«c«tnb«r  31,  1888.  awotintiDg  to  £885.  11*.,  or  b  per  coat.  That 
Gompanv  liought  a  gicat  iiitTiy  l&nipK  of  lliem  loat  yftr,  bnt  that 
amiTfo  uf  oalii  hiii  nov-  Donn  into  thn  hindu  of  othnr  peopla. 

Hu  thought  thny  niicnt  congrntiilaiii  tlininwlrw  n|«>n  tho  fact  tliat 
Ihn  pTeaeiit  wu  ihn  tl[«t  occjuiin  Upon  which  tli«  tliri'i'tori  of  tho 
Bdison  and  Swau  Company  hail  fait  jiiBtifiol  in  dDoI&rinj  a  dirt- 
dsud.  Thry  had  donu  it  with  iwrFcct  coatidaaco  in  ita  legality 
and  in  ita  wiHdoui,  aud,  ae  rhr.^  [«niomWr*>l,  they  di>clar«d  a 
diTtdand  of  7[>«r  c«nt  upon  tlie  capital  tnv«flto>l,  with  3{>or  pnni.  in 
oddttien,  with  the  u&turi?  uf  n  ultiin  for  contingont  value  in  that  ijain- 
paiiy,  ttecaiue  the  7  pov  ceat.  was  cuumlative,  and  bad  to  be  tatlaflod 
out  of  proUia  hefor^  tltv  dufeirtHl  sharea  could  receivo  any  thing.  TUl'/ 
wen  sw'are  that  fur  a  ovimbcr  of  yoacs  tlie&li«iuid8w«iiCoDi|>any> 
lik«  UieiuaJlvM,  luul  to  write  down  to«MM  inoumd  in  tb«  low  of  biixi- 
iHuIn  fotroerTMni,  and  it  was  not  until  ihoim  lowriii  wnrs  wrilton 
ofT  thut  the;  mt  tbemMlves  frco  to  pay  a  divi'ilenil.  Tliat,  of  ooiira', 
tneant  adfviduud  uflO  («■  cviil.  oji  the  EdiiJtn  and  8wau  capital,  in 
wtiioli,  ax  tlify  knew,  tlic^y  lud  £208.478.  KffBrniiK  to  the  item  of 
wsces  and  (ixiiiimuB  at  rKiluri<?s  nti  tha  debit  aidii  of  the  account,  lie 
eaid  that  it  tho  aliorehuldu'B  would  i;»rvliilly  dist?ct  ihcio  thu v  would 
wo  that  they !";.(« 11  very  larRc  proporliomil  Ihp  limiiKMi  acliiaUi'  lioiip, 
•Jiart  from  tin;  L'iampiitiiietitnMileuid  tlie  Ediaon  and  .Swan  ElMtric 
LiRht  tiiiKiiitHici,  nnil  thu  n^'ciiunu,  ofi'uuiM.  hut  foi  the  divlilifnd 
[laid  hy  thom  mnipoiiioa.  would  not  be  utlilaalury  ;  in  fact,  there 
wonhl  be  nothing  tn  ditidn.  The  long  and  shatt  ui  cliu  inittcr  wo-i 
that  the  Swan  Conjpany  cxi*tod  &■  owucn  of  Bharcn  in  the  Edison  and 
Swan  C-oiupany  aHu  tho  Coiii]>uKnin  Licin-Tulc  of  Princ'c>,  wliii;}i  riitunt 
a  coiiihiiiitiun  on  the  Continent  of  Ktiropo  of  the  i&uic  ebaraotor  a.i 
that  which  bail  been  m  (ucoaafui  in  Kiijtlaud  undrr  thu  inii^"'  of 
Kdison  and  Swan.  They  wrra  only  beginniiift ;  th«y  had  ail  KiircTw, 
■xoept  Germany,  before  ihcin.  and  (hey  hail  an  aitmirnlde  factory.  I[e 
did  not  venture  to  pr^iplicf-y  with  too  miinh  deci.'sioii,  hut  thcrn  w«» 
evory  Te«8onat-tc  fnound  hi  {jvlicTin^  that  they  would  go  on  the  Con- 
tiurnl  doiii^  whtit  they  hod  donn,  ircating  a  lacf^  buainoM  and 
realising  t,  oonnidirahlo  profit,  uid  the  fnet  of  thoir  hiring 
able  to  divide  in  t.hd  llr«(  hix  ninntht  of  their  hiuinm  6  |>er 
MiiC,  and  Iwiug  ahic  probably  tu  [wy  a  proviiiion*!  divjdnid 
for  the  liaH-ycan  vnilin^  Jiuio  of  aiiitthtir  6  per  cent.,  wu  not 
a  bad  itiUitatluu  of  what  thvy  would  d^  in  the  rutim.  They  liad  not 
oiijiht  tliL'  lanl  dividend  into  Iho  acoountit  beoaaiie  it  hoiF  not  Iwon 
iroEd  when  they  w<r«  made  np.  The  Swan  Company'*  hurinaM 
:  Uinitud  by  thi<  Kalk  faotory  in  Germany.  Thejr  bad  tha  faotory 
on  Inoic,  wbiuli  lermtDat«d  nut  June,  and  before  that  timo  they 
would  have  to  dctido  whBther  tlioy  would  ko  ou  manufacturing  lamps, 
«  Ko  if  thc^  could  not,  b  voiubbuiBon  vrith  the  Kdison  and  Swan 
CDnifwiiy'e  lotcreit*  there,  band  it  over  or  beootne  jiartBut*  in  the 
undettakina.  Meanwhile,  it  waa  neoHsai^  to  keep  that  biisineu 
going,  and  intumuvh  lu  tli«  Unip  was  well  tboughi^ol  in  Gvraitay, 
and  them  WM  a  rary  lat({0  ttle,  they  hoped  that  thaj- woidd  either 
niorga  into  a  combination  ujiou  advantageotix  ternii,  or  iuoruKW  ttiu 
ontpiiC  of  tliat  factory  to  nuuh  an  tatenk  ai  to  lean;  a  protlt  on 
Uii*  working.  Tho  depccciatioa  of  atook— £1,863— waaa  lar^ce  item, 
but  Umt  was  a  precautionary  neaauin.  They  bad  then|dlt  it  peaalbla 
that  circunutancot  ttiif(ht  rui|mre  Ihi^ni  (o  abandon  the  Katlt  fitetory 
altogether  at  llio  end  of  ttio  luow.  lla  oi-mI  Uardly  tell  tli urn  that 
wtteu  they  worked  niKhinvi}'  >■>  thu  prvtninta  of  nuniebudy  elie  thvre 
va«  likely  to  bo  a  low  nnoa  tlie  trannctian,  aa  thoy  hud  thouKlit  it 
Iwttar  to  write  down  tnm  time  to  time  the  ralno  of  that  plant, 
Witli  nnrd  tu  tlio  bnlanoo  in  hand  (£21,042),  that  was  the  profit  of 
Ibu  Tasr  8  tranaaction.  As  thnv  were  nxrare,  tlioro  vera  reanutni  for 
witlwoldlnf;  the  prolitis  whieh  tliey  bail  inailn  for  thu  Ual  tbrou  year*. 
Ill  1887  lhi.7  made  a  profit  ot  £1,720,    in   18S8  it   incrcaiod  to 


fia.532,  and  in  1889  to  £31.042.  Tijey  hod  tiover  thought  it  prudent 
to  ilifide  it,  h#eaiifle  there  wvire  oertAin  ontatatiding  ^aeationa  ora- 
nested  with  the  Gorman  bindneas.  There  was  lomo  Iftlgatioii  going 
on  fiir  the  infritiuemuul  o!  llie  jiatouTii.  iind  tliev  nii;>hl.  In  the  count 
of  time,  be  liable  tu  dainagr.t,  and  no  biiinau  IwiuKOoiild  asv  "hit  the 
damoKra  would  Im.  Tlir  (Jiirmaa  Govcnimout  had  a  law  uudor 
which,  in  order  to  meet  iIk  poBvibil itv  oS  cUiiin  of  that  sort,  thef 
c*llmlti[>«n  thv  Company  who  weTx^  infringer*,  or  who  were  snel.to 
dopoiit  a  Mrtaiuaiimif  inooiy  :  and  thay  hod  nuderthat  UwdapMlted 
about  Cb  000  in  tho  linnds  nf  Ihn  German  (iut-vniiiieut  in  Eriuaiui 
OujiioU.  Tbry  hail  Iboiight  it  dcnirahlfl.  with  a  view  tn  meet  Ihon) 
duniagm,  to  mtenri:  cmi  now  a  sniMtAnlial  mm  ont  of  rcvcnun  ;  there- 
fore they  did  cot  proiwK  to  divide  on  that  occuion  all  tho  profit 
arciiitiidatc  I  during  the  three  years,  but  to  n»crvc  the  diviiion  to  tli« 
■tim  tuadc  in  Ihn  (inirant  vear. 

Oiniirig  ni>xt  to  th'i  imkncn- timet,  hv  laid  that  the  oapitsl  was 
nKnclly  the  name  aiiionnt  ai  which  it  stood  Urt  year  -namely . 
i376,071  -while  on  the  olbor  eido  the  cimI  td  jmtcnt  righta,  etc, 
[oprencntctl  byiiharci  In  ^iaon  and  Swan  and  La  L  jtniia^aioUuu^ralc, 
end  [Hticnti  hold  by  the  Company  wore  £339,911,  17a,  8d.  The  out- 
lay on  faetArinn,  plant,  eto.,  wa«  £4,317,  Im*  depreoiati'in  £1,863, 
making  £2,453.  Aft^r  referring  l<n<illy  to  the  ether  items  of  the 
bal an ci> -sheet,  he  tui'ned  to  the  report-  Paragraph  2,  he  laid,  stated 
that  "  after  paying  all  carreiit  unartien,  and  Lnakluff  allowance  for 
depreciiflliuti  -)f  pUiit,  tlioro  ie  a  ciftlit  balance  of  £8l.04S.  8*.  lA., 
to  which  niuit  Im:  added  the  crcilit  balance  of  £10,052.  8i,  lid. 
hriiilji'ht  forwarit  from  tlin  last  nccaiiiitt,  making;  a  tiital 
of  £3I,0&4.  17s.  Thf  Direclon  will  tecemtutnd  the  iihare. 
hoMf-Tti  to  declare  a  dirid-nd  uf  six  (uir  eint..  wlili.'Ii  wit]  alMorb 
£22,208.  Os.  9d..  to  he  diatiihutml  tu  thu  kliarehutdflni  in  uccunlance 
with  d'iiB(<  77  of  the  arttotnii  of  aaiiKial tan."  Tlie  diridcnii  thoy 
recoinniondcd  niiulo  Lhem  nlightly  trench  upon  tlie  accumidatM 
prolils  of  tliB  proeeding  two  ye«rv.  The  noxt  paragropb  in  the  report 
alluded  to  the  litigation  in  (Jcruiany,  which  dragged  on.  Wh«t  thoy 
were  I'ying  to  do  hy  iicok  or  by  crook  wan  to  get  ah»orli«!  in  iwnie 
lar})«  comjiany.  Although  tni^n  wan  no  itmnndinti'  prmpnct  or 
IHjMibitity  of  that,  yet  they  had  lotne  hn|ie  of  gnttiax  cniu|iet{tors 
to  comn  in.  Thorw  wiut  one  thing  ahoiit  Ocrmaay  which,  perhaps, 
waf  worth  coneidcriug—  labour  was  very  cheap  Cherc,  uiatcctale 
were  not  duaier,  ikill  wo*  not  inferior,  an>l  tho  oxt>urt  tradu 
nf  liitnpc  to  nil  the  reet  of  the  world  mi^ht  in  time  hu  a 
very  imjinrtant  ona  He  hail  hail  ■  goo'i  deal  to  do  with 
GiirmLiiy  and  other  continental  oouDtrlea,  and  he  coiild  not  help 
thiiikii'E  that  if  tho  present  state  of  thtags  went  on  tu  Eu^^land  in  a 
good  nienv  braiichea  efmaaufaclurMwUIi  which  he  wiuii|iiiii>f»iniliar, 
ther«  wanld  ha  very  little  exjiort  trade  in  the  future.  Tho  couil'ina- 
tionii  to  increuM  the  rate  of  wages  and  other  things,  the  uuoertaiutlee 
attending  mannfaoture  here  now,  were  lo  gnat  that  it  wan  a  leriouB 
bar  [n  the  export  trade.  He  thought  that  the  people  moat  iiitersntud 
would  Undthatoutlntiue.  Ueknewuf  anenermaut  manufiu^tory  in 
Ovruany  whlohsxj]oriui.l  toovory  inntkot  in  Um  world,  iurlndiiianiirown 
eoloiiick.  English  man u fact luUH  bail  liL-'rudriieuout  ofthchcld  bocnuse 
thejr ooitld  not  wicwed, and heoauae  the fiennant,  hy  their  md mtry,  pre- 
viaion,  tempetance  of  living,  ajid  MiUfoetion  with  small  profiti, 
could  maniy^ture  and  deliver  at  prioaa  which  peoplecouldnot  live  on 
here.  It  was  so  with  lamp*,  and  to  it  might  turn  out  that  a  Urge 
esport  trade  adgUt  be  created  for  their  fJerinan  fu  torict  whi<}h  could 
not  lie  done  iu  EuuUud.  The  nei(t  paragraph  in  the  report  referiod 
totlniCotiip»gui«  t.pniirale  de«  EjOmpcs  IncenJvteento*,  whiijh  company 
hiwl  oitabllshud  a  new  fapt»ty  in  I'arin,  wliieh  wm  lirought  into  work 
l4St  July,  in  u'hiuh  lainpt  were  now  Mng  inuniifiu^tnnvl  on  a  conniiinr- 
abli!  Kale.  Uunitg  lliu  [int  lix  ninntha  of  it*  oTi^lenno  the  cninpaiiy 
irorl(cd  undi^c  eamtdi'rahln  dtMilTanUgRi,  tiavieg  Iiik)  to  piii- 
chiMo  the  Limpe  tciuircd  fo)  their  butincu,  so  tluit  a  sioall 
dividend  oily  wae  earned,  but  tburt  was  every  raoeon  t«  hOM 
that  they  would  durelop  an  incnaaing  and  ptofluhle  traifa. 
'I'liey  made  5  pvr  cunt,  on  thn  ennitol  the  fir«t  yf*r,  and  he  had  no 
duTibt  that  iliey  would  do  a  largo  l>usintM,  and  if  the  |irica*  oould  be 
kopt  nji  toamnothingrouonabla  it  would  Iw  a  nrofltable  thing,  and 
their  lavMttnenl  would  bo  a  very  gO'>d  one.  In  coDoluding.  Mr. 
Porbei  imIiI  that  tliat  was  a  icd-lsltsT  day  in  the  htatory  of  the  t^iu- 
jieny,  iniuniuch  oi  tho  IJimctor*  were  for  the  flr*t  limr  in  *  po»ition 
to  icconimnnd  a  dividend  to  the  proprietor*.  He  believed  that  they 
were  now  (.tainling  on  safo  ground,  and  he  Iriistud  thai  they  would  ho 
Mtislind  with  the  poiitjon  and  proaiieciii  of  the  Ooiopany  ;  but.  uf 
courw,  their  future  vastly  depended  upon  their  tiivestmente  in  the  two 
oth'-r  coin|>«nio».  Thoy  would  see  ftvui  Uiu  report  of  tha  BdlMO  and 
>>wan  Company  that  tluy  hail  very  good  priHTiects,  and  that  the  sale  of 
the  lamp  woa  mcpia«ing  from  .lay  ttf  day,  Kl'^etric  lighting  was  now 
alive,  and  there  were  companies  now  at  work  wtiiwere  tiudng  enor- 
moui  Kims  of  money  in  evrr^'  kind  of  di^vlce  to  give  London  the 
bouelit  of  electric  lighting ;  with  their  lamp,  they  would  tie  thu  tint 
lo  gain  by  that,  because  without  tliein  they  could  not  light.  It 
:hen>foiif»  seomsd  to  him  that  the  future  wao  rciy  ho|ieful,  and  ho 
thought  that  in  a  very  ftw  years  the  abareholdert  would  be  amply 
lepaid  in  bntli  companies  for  the  patience  thvjr  had  dlapla>-ud. 

Hr.  F.  K.  LayUad  lecoudud  [lie  taotloit. 

A  OhkratiaMBr  oskod  haw  many  yean  the  |i«to&ls  had  to  run  ou 
the  C<iutiii';iii ' 

Tlic  ObAlnuAn  -.  About  four  and  a  half  or  bve  yean, 

A  Uwraboldar  ull  that  a  report  was  cuimnt  thatit  lamp  had  Wu 
invi'ul.'d  wh>i.')i  WOK  likely  lo  coturwtc  wiib  the  incandaaeeitt  lamp, 
and  he  il."<iiud  tu  kuuw  wliai  uiImic  ilut  wmild  hava  an.  litem. 

T)iL-  Cbjalnnan  ii^plicd  Hut  aluioit  every  w««ksiao*  the  Oompaiv 
had  been  in  csutouue  tlioy  lis  1  beea  tliraatenod  with  a  new  lamp.  Ha 
oee  uol  aware  of  anything  except  the  nimoDT  witli  rogard  to  a  new 
lamp  by  Mr.  Edison,  lie  would  U  delighted  to  bear  that  that  was 
true,  II  it  wu  uatented,  because  in  that  caao  he  would  be  bound  to 
give  ihoiu  tho  benedL  of  the  patent.  He,  however,  did  not  believe 
the  runiour.  hccauae  Mr.  Edison  was  intereeted   iu   the   Edtsoti   and 


Svtu  Cvmpuiy  to  tbu  cxlent  of  117,000  ilvfemid  tli&ra,  in  res|i«c!t  «f 
irhtdi  he  L<oulu  not  uvl  h  forthluK  until  they  liail  7  per  c«ut.  ou  tlitir 
Khun,  and  liu  did  nut  think  Mr.  BdiiDR  woiilii  fqjuru  Ixin  own 
protway. 

Tho  rraolntjoii  wit.i  tlinii  |><it  iiiil  c*rr>od  iui*iiimu(isl]r. 

ThA  dudraun  next  iiii)va<t :  "That  the  fallonrlu^  divilemiv  bo 
(1«c1wik1  fiyr  thi' vcu*  eutUugikptumber  30,  1889 — vii.,  a  divideml  ul 
6  por  Gont.  [o't  :iiiauiii  on  Uio  kuiuuni  ul  X3l  IOh.  pvi  iltaio,  twine  tlii^ 
Biaounl  winch  lia>  Wnpaid  an  tlin  tmrtly-ittid  *littr»>,  avd  of  S  pit 
oonL  aa  the  fuUr-iwid  snun»,  iiid  utiliiuiiial  diviikinl  of  1  per  txat. 
DD  tUa  fully-p«id  rutxM,  rtcJEoocd,  for  the  puriKMcs  of  IhU  additioiiil 
1  j^wt  ciiut.,  iH  if  £3.  10*.  only  lutJ  Wn  [Ubid  i>n  04ci>  of  such  fully- 
pud  stiKM." 

Tha  iDOttoo  wu  iMonded  by  Mr.  LtayUaO,  and  tgiwl  to. 

Aner  du  ro-thotioii  of  Mr.  J.  S.  Foibw  aud  Ur.  B.  W.  Bati  aa 
Dlroctonof  tli*  Ooupaur,  and  iho  a^jiuiutmciit  of  tJie  Auilllora,  a 
voti' uf  ttanliB  vru  {laaMU  I u  tliu  Chairman  auil  tWrd,  wliinli  tonni- 

tlli«  |>tA>«*<:ditij{e. 
NEW  COUPANIES  REGISTERED. 

Babtr*,  Llail l«J.— Rev-isturttl  bv  Itakor  and  Naiiito,  3,  doeby- 
s-piare,  K.C,  willi  ■  un^tUl  of  £100.000  in  £1  fhnn-a.  Olijoot  : 
to  ailopt  *l>  A^rai<iit<iiit  iiib:Ju  lKtww<ti  Wnlilu  >t»loriioiislli  aud  Milrrio 
LeopoM  Filliitir,  both  of  Ngm«f;i>ii.  in  th«  jirovincc  of  Gu«ld»r]auJ, 
Eollaiid  (trading  aa  W.  ^Iqiiioiiaki  and  Co.,  at  the  F'abrit^t:  Itatava. 
NtJm»K»D}  and  Cbarlen  .tuoLC  ou  Uihalf  of  thv  Ci>m|Hiiiy  ;  to 
cairy  an  in  Holland  and  Dlacvrhnra  llie  btiaiiiL-An  uf  maiiitfiK'tacurs, 
importer  ami  cxgnrtara  of,  and  dualoni  in  marKariut',  butter,  uliomc. 
and  may  aniuial,  veffcMblo,  and  otW  mWjvncv  rriiuimto  or  uscfnl  for 
tl>«  muitliactltM  of  icarfiarinc,  nr  any  othur  atlbdritate  I'ur  buttur  ; 
aitil  aliiD  the  truU  o(  caalc,  jar,  anil  hattle  makora,  ratiuoni,  dairyiiiBU, 
ice  nierrhautx,  timmiThn.  wauir  worka'  propristura.  nlecLHciaiu,  olov- 
t^col  engiacere,  inprlics  of  electrii^ity  and  of  the  clwtric  lieht,  oiid 

"act  hunnaw  Ineiduntal  tu  ur  aclaing  out  of,  or  which  can  be 

•&tly  carried  out  in  wnuiKtiu'U  with  moli  bnaiTicaae^k  ThoiiMt 
Mn  ar« :  Shanui. 

yi.  Salomoiuki,  Nijiiicgau,  Holland «...     1 

a  Soon,  OitorhlUa,  St.  Albana J 

J.  Oanlncr.  81,  Uracechurcli-alnwt,  K.C. 1 

U.  S.  Lid&tuiii?.  37.  tireat  Tower-aCreet  „ 1 

J.  A.  Qaiduer,  81,  (jnioccliuruh- street  ., 1 

A.  H.  Boxatl.  37,  Utuat  TowcrsierMt  ».     1 

8.  B.  Wlatt,  37,  Ut«t  Tower -alreot 1 

Fhern  ahall  not  be  lom  than  thno  nor  more  llian  eiKht  Director). 

Juolilioation,  £500.  The  tint  aro  H.  H.  Li-btMno,  E.  Horris,  K. 
[ItaKD,  A.  H.  I>yer,  C.  P.  HiilTam,  U.  Kvaiia,  B,  9.  ikord,  aiid 
Saloiiioipiti.  Kfciiiitii' ratio  11  to  In-  dw-Ureil  at  tho  statntory 
|nM>Cii)g. 

Lftaga     Mid     Co.,    LtmlMd.—RcEtal'^rnl    by   Roimcrr,    WnKl't, 

Tliomiwon,  and  Co..  with  a  capital  of  £10,000  in  £50  iharm.    Object  : 

to  ac<iuiio  the  bualaoaa  uf  l^ogv  and  Co.,   B-)ulofi''«-a'ir-McT,  aud  to 

L eoDi tract,  mtablixh,  and  carry  on  any  wiirkt,  ma.'.bitiiiry,  and  apjiit.!- 

I  tun  far  lighting  stT«eU,  piiblii:  anil  privit'  biiiMiofffl  by  nlDrtncity. 

"i  H.  Voiicy  and  F.  M.  T.  Laugp  are  appointed  tlin  ftt»c  Dirwtor*— 

U.  T.  Imuw  Io  roceive  £3&0  and  10  per  cent,  of  prolit-sufU^r  10  pi'i 

iL  diridcud.    The  foiiiuiii< ration  ot  vdntr  Dir«clorM  to  bod«tT- 

ncd  in  geuoral  meQiiBK.     '^imliliuati'Ou,  oau  alura. 


CITY   MOTES. 


I 


BrasUlAB  Snbmarlns  T«t«Bi«pt>  Compuiy. — The  tialHc  rwi^ipU 

tui  till!  paaL  M'euk  lUJuULited  Ui  £it,'/SM. 

CbaiMCa  or  AddrBaa.~-Tlit<  publinliui^  4(ll(?i>(  nf  EUdriMl  Fianl 
ii>Te  bc->ri  rmiovi-ii  to  5!l,  'JiK.i-u-'iIi-vi'i,  L.C. 

Waat  India  and  PaxLama  Ttlvgrapli  ComiMuiy. — Tin  nvwipta 
of  thi»  Company  for  the  half-month  endeil  Norembor  16  wcrp  £Z.B4l, 

SininnC  £2,319.    The  July  recoiptH.  c>ttl>uat«<.l  at  je6.20d,  realiaol 
&226. 

Waatam  maA  BnuUlan  TnloKrapti  Company.  I>imit«d.— Tlio 
reouipt.''  of  thi«  CHjuiiKiny  IVir  tliu  w^tk  tDdi.-d  N.>vomher  15,  after 
deducting  tlia  litili  'jf  tbu  mia  lui'di'tt  puynUo  lo  tho  London 
I'latlno-llruilian  Ifll«t(ta]>li  Contoauy,  Liiuit«d.  WAra  £3,714. 


PROVISIONAL  PATENTS,  1889. 


17930. 
117974. 


NovsUdbr  11. 

tmpr«V«noBta   tn  liic»nd»ae«Bt  electric   lAiBpa.     John 

Henry  TiiJ^ktr,  128,  Vii-toria-rijiui,  Aiitori  Mannr,  Birmiiij[li»iii. 
ImprevoraantB  In  appu-atns  far  welding  by  atd  of 
•Ittotrlcliy  wtucb  IniprorvnieDta  aro  alio  applloatilo  (or 
aUar  purpoaaa.  llanry  Karria  IaIu,  45,  SoiithatnptciD- 
bniMinKN,  London,     (Hernunn  Loinp.  Ual(«d  .Statm.) 

NUVKMBEP.  12. 

Inpr«Mai«iita  la  laeatid— oaat  ala«ttla  l*npa.  Uobort 
Alviandnr  Slnan,  2G,  Cu>t!<i-itr«ct.  Liriirpool.  (GeOT|{a  Vr'arrrn 
Wilton  anil  fharlm  lUniy  Brcwni.  United  StatM.) 

ImproT«iBaitta  In  Ump  BtMttcs  far  cloelrie  UKbitlAi. 
lUiui  Anguttub  Tiuiiuia.  'i.  Great  Gm)rge<itrce  t,  liondon. 
(Oaniplfte  KiiooifJcatioo.) 


I800A.  ImpraTemanu in  •leotrti-ma.KnaU  rin-«lMtrle  aHTi»1IHi> 

apPKrUna.     (ivurgu  Ituuioii.  146,  Mnida-Tntr,  I.ondim. 
18016.  iBpnTCBaaM  !■  el«etT«-iiiB«acc)e  bmkc  mad  tradtlMB 

Innrnwirt—  ■Jltnm      AKrvd  lnljui^Doull.  323,  tlieh  Holbom, 

.Middincx.     (Kliaa  BIkaii    Kica  atid  Albert    S.  Hroilenon. 

Uiiiti'd  .Siala.)    (Ootnplvti-  Ai>u(nt'Luat.ion. ) 
in028.  Iinpr«v«in«iita  Id  nonldlnK  pltca  Car  uluidi Ic  — oit»a- 

latarv.      Krin-.it   dr    I'.l'.i,    68.    Flm-tlToet.    Loodoa.      (La 

S<irii'-li   .)iit'r[itrl  fn'-rfs.  Fniii'i^.l 

1B05I.  Impr  or  email  ta  In  n&d  ralattnx  to  olo«tr1«  algMnim  *P- 
paratua,  cUefly  dealKiiad  for  oao  tn  b»t«la  and    vtlMr 

bolldlDita.      Ui'iirv  llirn.i  Luki:,    4^,    ^<jiiL)ii;ii]'l<^ii-1'UiMiliga, 

.\:i,i,il*.-.'i,     (Kiiu'k  KiUmd    M.itj^aii,  UuiifJ  .•>Utc-*,)     \(>>m. 
|il(il*  *[«'('ilii-4tiiiTi.  J 
113067.  Improvamanta    ta     the     tatMvSmeW*     ot     aauuadTy 
battciiaa  ar  oMnuaalAtota.    Alhort  R«rwiek  CtumiDghani 

1,  S'-iiili.Hirei-'i,  Kuihliiiiy,  Uuiiiloo. 

XoVKMRKK  13. 

lOtlO.  Imprwvad  wlndtnc  of  »raArar«s  of  dynanioa       Jobs 

Fw'iiiliaT»Oii.  W')oiLliHi'-UCuHaKi.',  Hi);h- street,  Ayt"(i. 

181t2.  improvBmeDU  tn  tlM  BwtaJ    abaatUnc    ot   alecCrtaAl 

oftbUa.     llciiiy  KdHiiiuds,  tif  ihv  finu  i>f  Walter  T.  Uloverand 

l\i.,  47,  1.iiii:<ilu*n  luD-liuitln,  Luiidoii. 

18146,  Improvomanta  In  alactrto   inaMra.    iliiMpU  .loliD  Tylor, 

116,  Cannon  dtn  ft,    London. 
IQISQ.  HDpTOTodienta  In  alactrlc  «ontnet-app«ntns.    Cbricdaa 

WcTi-itc,  15,  ByutliaaipttinL'uilJiiiifrir  L-oJudon, 

Novr.HOER  14. 

1BI72.  improvomeBta  In  oliinn  or  poroalntn  elaauia  light, 
Rttlnca.  Iiihii  HiriJiy  Timkur.  138.  Victoria -row  I,  Aaton 
Miiiioi.  Itiimingliant. 

NoVKMnEK 1& 

10261.  trnprovamenu  la  and  roUttuK  l«  tUo  eoBStrnfltloB  «f 

jelnln  tor  IclcKrapblo.  tulopbonlo,  luxA  like  wir«a.     HoVvrt 

.'oatpli  Ili"'[iil   Ki>tii-ok,  '£^1,  liiivi -liiiii,  CiiiHuii—tiri.'t. 

18269.  Impnveaenta  In  or  ftppertolninc  M  alMtrlo  nvtorm. 

M'illiaiii     I'liiltiii-      Tlioiuriiou.     6,    Loid  "trwt,     Liroq-ool. 
[Litdwi){Uatniaon,  Uiiit<HlStat«rt.) 

NilVRMIlPB  16. 

1S340.  Iinpv«vml    manna    of    InatilaUnt    electric    oondnotorm. 

Iloburt   I'uniiboii.   AlbrrL  llitidinu  iiilW,  and  Williaiu  Moir, 

115.  Catlnon-^t[uul,   lA>lidoii. 
18350.  Improramenta    In     dynamo-elootrle     mnwhlaaa.     dnhn 

Hubi^tt  Puvii;'',  15,  CiiWi'i'r'nUirrjvpi  llriiyB,  Ka«». 
1R3A5.  Impr«vement«  In  aeoondary  tetxni^uua^  UBBBf«nnaT«( 

or  oonperi«ni  of  eleatrlcltr.     -lolm  Dixon  GibliB  and  Euiils 

Fc.-iiliipi ,  47,  Liiii'iilu'^-inii  lii'ld---,  Louden, 
18360.  Unproromonta  Indyaniooa.     William  Robert  Bentkaw,  84. 

lioutliiiriiptoii'biiiSiiiiif^,  Lundun. 
18301.  improvomentB  In  cloocrlo  motora.    Subaatiau    Ziaai  il« 

K.'ir.iiHi,  S'l,  .Sciiilhiitii|ii.i]ii-Kiiiltliti;;t,   L(>Ldu[i. 
18362.  Emproveinenta  In  oloetrtc  laoomoilrea nnd  octior Tuinbln 

■peed  olcctrtc    motors.     .ii'ljiLiLiuii   Ziaiii    di^  Ft!(T»ali,    34, 

Montiiaiuplnn-Uiildinic),  Loiidun. 


SPECIFICATIONS  PUBLISHED, 

1888, 

17964,  Elaotrlo  teaoratara.    .Hinmiini>  UrotliDnt  and  Co.,   Ltnittad 

tTiiyloi).      6-1. 
18636.  KleeBrlcnl  ncenmnUMrm.     Fuller  uid  Fuller.    4d. 
18669,  Ueetria    noCon.       .'tipuienx    KroUiHra    »ud  Oo.,    Uiailed 

(Tiylor).     3.1. 
189S1.  KleeuiGal  ateraco  batMalea.    Doubleday.    4d. 

1389. 

2082.  Taleptaene  e»ll  boxea.    Thouiwoo  (GrilStbaDdoUier*].     84. 
6332.  Kleotno  (naoB.     ficun  and  others.    6d. 
12300-  Zlaetrla  motora.    Ciirrle.     8<I. 
12418.  lamlatlnK  cnblaK  far  oleetrle  eendaotlns  WUM^     lloutt 

[Cobb).     8J. 
14666.  Xl*cunecondiuta  reratreet  r»llwaya.    Keno.    6il. 
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NOTES. 

Brussels.— The  Senat45  at  BruaselB  has  been  h'gbtetl  by 
cli'Llriciij-  Uy  tbo  Jiilioti  Company. 

Belgriax)  Exhibition. — It  has  bocn  pnictiuiUy  (lecided 
to  tiold  II  IJelKiaiH  Exhilijtion  in  London  next  your. 

^*rls, — The  iiiait^urntioti  of  the  Paria  tniinicipal  siutiuii 
at  the  tlnlloe  CoDtmlea  ivill  tak«  place  on  Ooconiber  ]»t. 

Now  York  Exhibition.— Half-ami II ion  slerling  has 
Lilroady  been  ploiii;e«I  LovniniH  a  guarantee  fund  for  the 
World's  Fdir  in  IW2. 

Bucharest. — A  oorcension  for  forty  yeara  has  been 
};riiiitod  to  a  loiail  company  for  the  puUie  and  priviite 
lighlint;  nf  Uticharost, 

Chajie;e  of  Address.— Moicrs.  S.  F.  Walker  and  Co., 
wlectrical  crigineara  (Uu  S.  F.  Walker  and  Olliver,  Huntws 
Foigf.  Newcastle),  have  removed  to  92,  Quayside,  New- 
ca:<tle-cjriTyi(o. 

VontilAtlng  MotorB.~A  "C&C"  motor  of  2  b-p. 

HtteiJ  to  it  Sitiil-jvarit  hlowcr  «ii«ble  of  delivering  20,000 
cubic  fccL  of  jir  ^lic  niinute,  has  Iwcn  ftttod  on  the  U.S. 
cruiser  "  IJiiltinioiu' 

Notting;ham.  -The  Town  Council  of  Nottingbatu  will 
take  »t«|iK  to  ap|)ly  for  powers  for  supjsly  of  electric  liKht, 
a  smull  n\f4  ill  the  centre  of  the  town  having  ticen  markiyl 
out  fur  compulsory  su|iply. 

North  Metropolitan.— Application  ia  inlended  to  be 
made  to  Parliaratint  hy  the  North  Metropolitan  Tramways 
Company  for  powern  to  use  electricity  for  ti-oction  pur- 
[Kutes  on  the  whole  of  their  syBtem. 

Reading.- Public  notice  has  been  s'vou  by  the  Smith 
of  Eiij{land  IIoiittp-to-Hoiiso  Electricity  Company  of  their 
application  for  powers  to  supply  electricity  for  public  and 
jmvate  lif^btini;  in  the  town  of  Ite-idinj;. 

Edinbnrgh.  -The  mimites  [laseed  at  the  lost  luuctin^ 
of  the  Ktfinbiii^h  Town  (^juncil  leave  it  Ofwu  t«  the  l-oM 
Provost's  CotDQiittef!  to  either  apply  for  |>ower  or  to  enter 
into  an-angeuicnLs  with  the  oloct-ric  lighting  companies. 

l«*ods,— Two  compuniee  hare  Riven  public  notice  of 
their  a|)p1icjitioiis  for  jiowors  to  sitppty  electricity  in 
Levds — the  Yorkshire  iloiiRC-to-IiouKC  Ktoctricity  Company, 
J12,  Park  row,  Ijccds,  and  the  KIcctric  Corutniction  and 
Maintenance  Cuinpuiiy. 

lAmpB.-  The  Sowycr-Mann  Company,  of  Xew  York, 
are  running  night  and  day,  ind  rcjiorts  the  ilematMl  so  i^oat 
that  they  arc  lOO.OOt)  lami>3  behind  onlera.  A  new  puni|>- 
room  ia  being  added,  and  when  this  is  compluted  they  will 
have  900  iwmps  in  use. 

Electric  Execution. — Another  miii'derei',  McKlv&ine, 
bus  Iwen  sentenced  to  electric  execution,  to  Lake  place  on 
December  9.  The  (Senuan  Emperor  is  bu<I  to  be  interest- 
ing himself  in  the  (|ac»tion  of  introduction  of  electric 
exociition  in  that  eoiintry. 

Derhy.— The  Corjwmtioii  of  Derby  have  gii-en  public 
notice  of  their  application  for  a  prnvisional  order,  with 
power,  if  thought  fit,  "  to  enter  into  coctnicts  with  com- 
[Huitcs  or  |>enKin8  for  the  esecution  and  maintenance  of 
vrorka  and  the  supply  of  electricity." 

Hoohanio&l     Berolation     of     Blotor.— I>r.  8.  S. 

^Vheelcl'  has  porfocled  an  automatic  fjovemor  for  bi«  motor, 
aiud  to  be  ci^eating  a  uUr  in  ulecUiotl  tiirclea,  which  uouKi«t« 


in  an  furantjemeat  which  drawa  the  armature  out  of  the 
field  of  force  while  running  at  any  speed  or  powcf. 

Hastlnffs. — Tbo  Hastings  ami  St.  Leonards-on-Sea 
Electric  liight  ComfKiuy  have  given  notice  of  their  intention 
to  apply  for  a  provisional  order  for  the  lighting  of  the 
public  Btroobs,  the  Hastings  and  St.  Leoiianls  pier,  and  for 
general  wipply  of  electric  cmrent  in  Hastit^  and  St. 
Leonardfi. 

The  late  Walter  Hall,— The  death  occurred  on  i-Vi- 
day  last  at  his  residence,  fi,  Pier-r<iid,  Krith,  Kent,  of  Mr. 
Walter  Hall,  who  had  attained  the  age  of  SO.  The  de- 
ceased was  a  nicmljei-  of  the  Institute  of  Ekctrtoul  Engi- 
noers,  and  bad  invenlctl  sevond  cloctricul  appliancca.  The 
illncsR  Wilt  a  brief  onOi 

South  Wales  Engineers. — At  a  gcnentl  nteeting  of 
the  South  Wales  Institute  of  Ii<n(;ineera  yeeterdayi  at 
Cinliff,  tt  iwipor  on  "  Miners'  Electric  Safety  Lamps,"  by 
E.  T.  floBton,  was  diaciis8od,  and  a  i)n(>er  on  "  Large  In- 
candeneeut  Electric  Lam|»  rrfiun  Art  Lami^"  wan  read  by 
Mr.  Sydney  P.  Walker. 

Telephony. — The  South  uf  England  Telephone  Cora- 
I*auy  are  just  finishing  an  extenaion  of  their  system  at 
Deal,  iCent,  and  the  wire  at  Whitsteble  will  bo  opened  in 
another  fortnight  The  iVshfoixl  trunk  line  will  then  he 
coniiuonced  prior  to  the  oficning  up  communiration  be- 
tween Maidstone,  Chatham,  and  i-liat  Kent. 

Lonff'Dtstanoe  Compounding.- An  installation  baa 
boon  carried  nut  a)  tlio  Ix^wri  of  Cunai".  d  Awle,  which  is 
over  1 }  miles  from  the  central  atntion  at  Itaonel,  which  is 
interesting  (jii  account  of  the  distribution  beinji  by  direct 
current  at  thai  distance.  The  dynamo  is  over  cowgwunded 
in  such  a  way  that  the  increato  of  potential  with  increase 
of  currL'ut  cun-u^pomk  with  the  loss  in  the  cable. 

Aluminium  Arc  Xtamps. — The  cheapening  of  alumi- 
nium hae  loti  to  the  pro|>OHition  to  conHtruot  are  lamjM  of 
this  material,  as  preferable,  on  account  of  its  lightness  and 
ipialtties  of  rtMistiiig  rust,  to  iron,  steel  or  braaa  for  onuloor 
use.  In  refereu'^e  to  this  it  may  Ite  noticed  that  it  ia  stated 
the  American  raAnufactiirere  have  doHnitoly  ilecidod  to 
adopt  the  »[)eninic  "  aluminum  ''  instead  of  the  longer  name. 

Eleotrio  Traction.  Sundry  adverttsementa  are  ap 
imaring  in  <hiily  and  tinandnl  |iu]Kin«  anent  the  Electric 
Ti'actioii  Com(iuny'a  suucesHful  running  with  their  storage 
cars  of  the  line  at  Canning  Town,  Now  this  line  U  in  full 
working  order,  the  director^)  of  the  syndicate  are  doubtleaa 
conMioits  of  |)owor  to  Aiicceasfnily  develop  their  work  in 
other  and  laifrer  ilircctJoiis — und,  in  short,  we  may  hear 
more  before  long. 

Eleotrio  DruB  Orlnder.- A  triturator  for  grinding 
dnigs  hm  l>een  ingeniously  tilted  up  to  woik  by  oleclric 
motor,  to  save  labour  in  chemists'  shops  or  for  drui:  grinders. 
The  mortiLT  or  mortal-^  to  iho  number  required  are  made  to 
revolve  by  the  electric  motor,  and  a  very  heavy  [wrceloin 
pestle  hangs  inside,  the  nccea-iary  grinding  being  aasured 
by  the  revolving  of  the  heavy  |>uatle  by  friction  aguinHt  the 
innde  of  the  mortar. 

Electric  and  Steam  Railway.  —An  cntorjiriss 
which  would  be  watched  with  much  iiiteimt  by  both  rail- 
way and  electrical  engineers,  is  imder  the  considerution  of 
Boaton  vapitalisu.  It  is  proposed  to  build  iui  electric 
railway  from  IJoAton  to  Salem,  a  distattco  of  eercntcen 
miloa,  and  aa  the  road  woukl  be  in  <lirecb  opposition  to  ui 
cxiMiug  r.iilway,  the  caiAtlulities  of  the  twu  «y«teiDa  would 
for  the  lirnt  time  be  l>rou^ht  into  active  com|ietitien. 
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Harbonr  U^hta.-^Inc&ndeBcetit  lamps  on  buojs,  sayn 
£n^n(frin<f  Nmcs,  ore  a  practical  success  aftoi*  one  y^r's 
Stettin  tbo  GedQoy'a  chunnel  eutrancetoNewVork harbour. 
During  the  lut  nine  monthH  ovor  220  ocean  vMaiaers  psi^Aorl 
through  the  ehatine)  during  the  night,  atiJ  not  mora  than 
two  Iniaps  out  of  six  were  cxtingnixhvJ  at  any  one  time. 
Red  j^tuss  globes  did  not  lut  tu  longoe  plain  ones,  probably 
owing  totho  interception  of  a  greater  portion  of  heat.  Rod 
lampe  ai-e  now  uned  aroun(]  cleai'  glass  lamps  on  all  buoys. 

lArgre  Dynamos. — Tho  fiwhion,  or  need  rather,  (or 
large  tlyniimos  is  <i|ireadiiig.  There  in  nothing  yet  to  coia- 
pmo  yrith  the  large  Ferranti  (lyiiamos,  hut  the  build  is 
becoming  larger  and  larger.  Memnt.  Siemens  and  Halske 
are  coiiBtnitting,  for  example,  (our  dynamos,  each  of  1,000 
h,p.,«]i}iablc  of  supplying  cun'Ont  for  10,000  tG-c.p.  Umpi), 
for  the  Berlin  centnil  stations.  Klectrical  "engineering" 
is  certainly  now  beginning  to  justify  Jte  name,  and,  tnoro- 
Dvor,  must  cnntinue  to  invade  other  branches,  until  idl 
eugineering  will  eventually  to  a  considerable  extent  be 
etectriral  enginoering. 

Eleotrio  Railway  for  Budapest. — It  is  proposod 
to  build  *  new  electric  railway  in  Budapest,  and  it  is  ex- 
^pocted  that  the decUion  of  the  Oovernment  will  hoin favour 
the  now  system  of  Mr.  Zipernoweki.  A^ording  to  the 
correspondent  of  Induntnu,  a  few  days  ago  the  members  of 
the  Hungarian  Institute  of  Engineen  assembled  in  the  large 
hall  of  Messni.  Ranz's  works  to  hear  the  explanation  of  the 
new  a>'8tom  and  to  inspect  tho  plant.  Ttie  novelty  of  the 
railwiky  coDsista  in  tho  method  of  switching  the  cars  at 
junctions.  The  distributing  leads  are  arranged  undor  tho 
road  in  a  concrete  conduit. 

Station  Indicator.-  What  is  groat.Iy  doeirablo  on 
,  some  of  our  suburban  lines  and  more  than  onco  proiiosed 
-an  electric  indicator  of  the  names  of  milway  stations — 
hia  haan  adopted  on  tho  .loruey  Cetitrdl  Koilroad,  U.^. 
A  step-by -step  magnetic  appiiratiis  turning  a  roller  on  which 
arc  printed  the  names  of  stations  in  gooil  vixible  letten  is 
tilttil  ovor  tho  window  of  every  carriage,  with  an  electric 
bell  to  cull  attention  of  jjuHsengers  to  the  change.  The 
instruments  are  connected  in  series,  and  are  under  control 
of  the  guard,  who  changes  the  names  by  a  simple  touch  of 
B  biitt4)i]  before  the  train  stops. 

Long:  Distance  Telephony. — The  long  distance 
telephone  lines  in  Ammr^  will  by  the  Ist  of  January  be 
complete  across  tho  continent  from  New  York  by  Chicago 
!in<l  Denver  to  San  Krancisca  The  opinion  is  expressed 
ihat  in  leas  than  two  years  the  I5ell  telephone  will  pi-ac- 
tidily  do  uwuy  with  tolegniphin;;,  anil  it  is  duid  that  Jny 
<!ou]d,  recognising  the  change,  is  making  aa  little  improve- 
ment in  the  Westem  Union  plant  as  possible.  An  expert 
of  the  latter  comjiany  has  said  that  in  Kosuiii  and  near  by 
puinls,  for  anything  like  pressing  busines-s  the  telephone 
already  completely  crowds  out  tho  telegraph. 

Scotch    Underground    Railways. — Fix^posals  are 

buinj;  made  fur  a  new  uniiergiuund  iiiilway  between  £dui- 
burgh  and  Leith.  As  no  lUtderground  railw&y  would  b« 
nnderlukoii  without  tho  consideration  at  least  of  methods 
of  electric  tratiion,  there  will  be,  if  this  projiosBl  is  carried 
out,  another  lield  for  heavy  electrical  work.  It  is  also 
understood  that  a  Bill  will  be  promote*!  next  session  for  the 
construction  of  circular  siibways  under  the  Clyde  at  Ijlas- 
gow,  to  improve  thu  facilities  for  rapid  transit  between  the 
city  and  suburbs,  and  MoHsn.  .Simpson  and  Wilson,  of 
Ulas^w.  have  been  up|iuiiitwl  the  enxi'ieers  to  ibc  achumo. 


Windsor. — A     special    committee    of    tho   Wi 
Uuardiuna  reported,  with  reference  to  tie  Windsor  and 
Electric  Light  Comimny's  application,  that  they  considered 
the  tompany,  with  a  nominal  capital  of  X30,000,  of   which 
only  i;i,250  \e  BubcribLui  and   .£764  piid  up,  was  not  in  a 
l>08ttion  to  ciuT)'  out  the  supply,  and  that  it  would  be  ua 
wise  to  grant  a  valuable  conoesaion  to  the  company  motti; 
because  it  was  first  in  the  Held     They  advised  the  ea 
should  bo  delayed  till  after  the  npplication  had  been 
to  the  noard  of  Trade.     The  refKirL  was  adopted. 

Eleotrio    Fi|>e    lAghter.—f.'Kl^lrieim  iUiutnitiM 
self-contained  electric  pipe  ligfater,a  neat  and  useful  novetty, 
■lesigneil  by  M.  IWIiguet.     It  b&s  a  npinil  of    pLitioa: 
placed   anay   from  the  flame,  so  that  It  does  not  ^t  con 
sumod  by  use,  and  at  the  same  time  is  j^aced  where  tJia 
mixture  oi  8|>irit  and  air  ta  most  active.     It  is  mounted  oo 
a  small  battery,  the  phtes  of  which  are  (ilt«d  to  a  spring. 
On  pressing  the  spring  tho  plates  descend,  the   wire 
heated  and  lights  the  spirit,  a  small  cap  covering   the  widi 
being  raised   by  the  same  action.     This  can  be  ko]>t  up  by 
«  koob  if  dc&irfrd,  but  usually  desceads  again  ^rhea  tha 
spring  is  releu-zcd. 

Blectrlo  Signals  In  Workshops. —Mr.  Baniett,  in 

a  paper  dealing  with  the  design  aiid  construction  of  rail 
way  shops  in  tho  States,  mentions  a  point  which  wiH 
Fipially  well  apply  to  other  large  engineeniig  Bhope,  wbes 
he  says:  "For  intercommunication,  not  only  between  the 
chief  ndiceA  and  (ororaon's  oihcos,  but  a1m>  between  shop 
and  ehoj),  and  ouch  bench  and  thu  tool  rot>m,  electric  IkIIs, 
tolophono  service,  and  displayed  signals,  to  call  peraoni 
moving  about  through  the  works  to  the  nearost  tolophone^ 
are  daily  receiving  more  general  adoption,  and  their  use' 
fulness  is  so  marked  that  a  singlo  experiment  wJLh  them  !• 
sure  to  result  in  their  permanent  uso." 

Who  Will  Famish  Ucht  ?— There  is  no  use  id  tho 

^i\  (honple  thinking  that  they  ore  the  people  to  funiiah 
light.     For  lighting  pnr|)09es  gas  is  as  certainly   doonwd 
aa  the  stage  coach   upon   tho  apitearancc  of  the   railnwd. 
The  province  of  gas  in  the  future  is  to  supply  heat  and  n 
li>;ht,  and  if  we  are  temporarily  exposed  to  the  corameot 
an  indignant  public,  it  is  because  we  have  builded.  accoc*! 
ing  to  the  light  wa  then  had,  and  not  alwftys  wisely  nor 
well,  and  have  been  hum|}ered  too  much  by  the  ignoran 
of  legislators   or   the  importunities   of  stockholders,  aQ< 
have  strained  the  capacities  of  individual  lighting  systeou 
by  placing  them  in  positions  for  which  they  were  uot  on 
tho  whole  aHaptefl.— />r  I^-nanl  ICulilo. 

Iron  Armatures.— Something  rather  sUrtling  may  be 
ox|)cctod,  if  what  wc  hoar  in  true,  in  the  development  of 
dynamo  building  in  tbo  future.  One  prominent  dynamo 
m.iker  at  least  ia  said  to  be  pinning  his  faith  to  the  type  of 
dynamo  with  iron-wound  nrmatiiro,  having  no  copper 
wliiLluver  in  iu  cuiK  of  the  kind  wc  have  board  soraething 
about  both  (1*0™  Paris  and  from  Berlin.  Ikxpnwsiona  are  not 
wanting  from  those  who  believe  in  the  iron  armature  to 
indicate  that  they  consider  iron  will  beat  eu|>per  out  of  the 
market  in  umiatures  as  it  has  in  tele^i'^ph  wiie«,  and  that 
in  u  few  years  the  copper-wound  article  will  be  as  extinct 
as  the  doilo.  Anyhow,  if  thia  is  too  much  to  exi)ect,  we 
mjy  not  be  fnr  out  in  mentioning  that  developmente  nay 
be  looked  tor. 

Houses  of  Parliament. — Tht'  ^sdsfactory  progras> 
thdt  in  l^etiig  made  in  distribution  of  electric  light  in  Lon- 
don is  well  ilUistnited  by  thu  cxteiuioii  that  hsa  besn 
decided  iiyvtii  m  the  lighting  of  the  Houses  of  Parliaoieai 
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Hitherto  the  liKhtiofE  of  a  portJoo  of  tlio  pala««  hoa  been 
nndertakeii  with  th«ir  own  plant  by  tho  authoritiu  of  the 
House,  controlled  by  ttie  First  CommissionDr  nf  Works.  It 
baa  now  been  decided  to  light  practically  the  whoto  of  the 
House,  and  il  ban  buon  thought  advisablo  bo  obtain  the 
supply  of  electricity  from  nn  outside  itouro«.  A  contract 
hu  therefore  been  eaterad  into  with  the  London  and  Weet- 
minctar  Electric  Supply  Company,  and  active  steps  are 
hmnff  taken  to  carry  it  into  effect.  The  dynamos  in  the 
baseoiont  uf  the  House  of  Commons  will  conacquonbly  no 
longer  be  required,  the  current  in  future  ontoring  tho 
building  through  a  cable  coming  from  the  neareiit  station 
ol  the  Loudon  and  Westminster  Corapaiy. 

Carlisle. — The  Corporation  of  Carlisle  is  one  of  those 
who  early  secured  a  provisional  order  enabling  them  to 
provide  electric  light  in  tho  city.  The  order  was  allowed 
t«  remain  in  abeyance,  and  it  was  suggested  at  a  recent 
maeting  that  the  powers  hctd  la[>sed.  The  town  clerk, 
however,  expiesHed  the  opinion  that  the  onler  hud  not 
lapsed,  and  that  the  powen  conferred  were  peqwtual.  The 
Brtuh  Electrical  Kngineering  Coni[>any  have  announced 
their  intention  to  apply  for  a  provisional  order  to  tho 
Board  of  Trade,  but  the  Corporation  consider  they  have 
sufRcient  statufi  already  to  deal  with  the  cnse,  to  defend 
their  {mailjoii  if  uoccBiary.  Mr.  Hcpworth,  muimgcr  of  tho 
Carlisle  Gaa  Works,  is  preiuiritif*  a  report  upon  the  slate  of 
electric  lighting  in  other  towns,  which  he  intanda  to  pre- 
aeut  t«  the  Gas  Committee.  The  opinion  aeems  to  be  etrong 
that  tho  Corporation  shouM  be  sole  purveyor*  of  light,  gas 
or  electric,  in  Carlisle,  though  they  may  delegate  their 
powera  to  an  electric  lighting  company  on  certain  agreed 
conditions. 

The  lAte  John  Kaye  Oray. — ^It  is  with  extreme 
regret  that  we  hear  of  thodeuih  of  Mr.  John  Kaye  Gray. 
Tho  family  to  which  Mr.  Gray  belonged  ia  one  whose 
members  will  ever  rank  high  in  the  annals  of  eleotricftl 
progresK,  and  the  gentleman  who  has  paiued  away  was  not 
one  of  the  least  conspicuous.  An  earnest  worker,  a  truo 
comrade,  with  a  disposition  to  make  the  best  of  everything. 
his  loss  will  leave  a  blank  among  the  workers  at  Silver- 
town  that  will  bo  felt  (or  many  a  day.  Mr.  John  Kaye 
Gray  wan  educated  at  University  College  School  and  on 
the  continent  Subsoquonlly,  he  joined  tho  cable  staff  at 
Silvertown,  and  gained  experience  in  acttul  work;  then 
undertook  the  management  of  the  French  factory,  with 
utkfsctory  results.  Mr.  Gray  had  been  ailing  for  some 
time,  yet  his  death  at  Mentone,  at  the  early  age  of  33, 
wan  eomcwhat  unexpected.  The  funeral  took  place  at 
Wickham,  and  anyone  who  know  him  will  bo  glad  co  add 
their  symiuthy  to  that  of  his  family  in  the  bereavement 
they  have  !iii.<ita{iied. 

FiUl  of  Overhead  Wires. — It  sooms  wo  arc  not  going 
to  leave  America  behind  in  the  matttir  of  falling  electric 
wires,  as  an  accident  which  occurred  in  Fleet-street  on 
Monday  showed,  though  fortunately  no  serious  damage  was 
done.  One  of  the  telegraph  wires  passing  over  Floot-atrBot 
disgonally  from  the  corner  of  Chancery- lj>ne  to  the  south 
aide  of  Fleet-atreet  fell  along  the  street  nearly  up  to  the 
Law  Courts.  SeverJ  persona  were  stmck,  and  one  gentle 
man  received  a  hmiso  four  or  five  inches  long  on  the  side 
of  the  neck.  It  is  juist  such  an  accident  as  this  which  has 
too  often  proved  fatal  in  America.  Happily,  there  weru  tn> 
electric  light  wires  undomoath,  and  if  there  had  been,  in 
Ki>glan>)  tJiey  would  h.ive  Iteen  well  insulated:  but  if  this 
accident  had  bafiftenod  in  New  York  the  wire  would,  if  we 


may  judge  from  recent  reiwrts,  most  likely  have  fallen  on 
a  choapty-insulntod  electric  light  wire,  made  contact  and 
jMMBJbly  have  killed  the  unfortunate  gentleman.  The  faults 
uf  the  tclegmpb  wire,  however,  do  not  here  lead  to  un.spar- 
irig  odium  (or  the  whole  eloctric  lighting  bustneea,  and  we 
may  congratulate  ouractvca  that  in  all  probability  the 
failure  of  an  overhead  wire  will  never  lead  to  anything 
much  more  serious  than  a  bruise. 

Woodhonse  and  Rawson. — Messrs.  Woodilioaw  And 

Kawson,  Limited,  have  now  entiroly  removed  from  ibeir 
well-known  premises  aloft  in  11,  Queen  Vietoriastreet, 
and  they  have  entered  bag  and  baggage  into  No.  6S, 
opposite  the  Mansion  House  Station.  l*be  whole  house 
has  boon  taken,  and  a  6ne  place  il  makes.  The  ground 
floor  serves  as  stock  and  show  ixiom,  the  first  floor  a« 
general  offices  and  board-room,  and  the  second  6oor  as  eoo- 
ti-act  departmeitt.  At'niugomont«  are  still  in  pfogross,  and 
settlement  has  not  yet  quite  arrived,  but  business  neems  to 
be  briskly  proceoding  autwithstanding.  Thobaaumcnt,  which 
servos  as  packing  and  8toreroom,hiu  two  cellars  fitted  upwith 
an  installation,  consisting  uf  a  dynamo  driven  by  a  Stock- 
port gas-engine  and  a  battory  uf  53  storage  cells,  arranged 
in  a  remarkable  strong,  neat,  and  serviceable  manner.  The 
installation  will  itupply  light  to  the  premises  and  show 
fittings,  and  has  been  carried  out  under  the  superintendence 
of  Mr.  lleginnld  Jones,  the  company's  contract  manager 
and  engineer,  who  reports  work  busy  all  over  the  country. 
The  now  departure  is  certainly  a  grcut  improvement,  and 
will  doubtless  result  in  easier  handling  of  the  Urge  busi- 
ness which  is  aolting  in  from  tho  proaent  developmenta  oE 
electrical  work  in  all  directions. 

Bamsley. — -A  H|»ecial  meeting  of  the  Rarnsley  Town 
Council  was  held  last  Friday,  the  Mayor  (Aid.  Wood)  pre- 
siding, to  coneider  the  following  recommendation  of  the 
Park  and  Lighting  Committee:  "The  committee  recom- 
mend that  u))'plication  bo  made  to  the  Board  of  Trade  for  a 
provisional  order  authorising  the  Mayor,  aldermen,  and 
burgesses  of  the  borough  of  Barnsley  to  erect  and  maintain 
electric  works  and  lines  and  to  supply  electricity  within  tho 
said  borouE^h."  Mr.  Wriy  moved  the  adoption  of  the 
recommendation.  Considering  the  action  of  the  gas  com- 
pany and  the  defiant  ruaiuicr  in  which  they  had  met  the 
burgeseea  of  tho  town,  be  thought  it  was  time  action  was 
taken  by  tho  ruling  body  of  the  borough  to  do  away  with 
the  monopoly  under  which  they  sufTered.  Aid.  Brady 
seconded  the  resolution,  which  was  paased.  The  petition 
from  gas  consumers,  asking  the  Council  to  apply  to  Quarter 
Sessions  for  an  investigation  of  the  bonka  of  the  gas  company, 
with  a  view  to  see  if  they  had  dona  anything  outside  their 
Acts  of  Parliament  to  the  prejudice  of  the  consumers,  was 
considered.  Mr.  Wray  moved  its  reference  to  the  Light- 
ing  Committee.  Aid.  Bnuly,  in  seconding  ibo  notion, 
pointed  out  th*t  Qiuirtor  Sessions  could  only  enquire 
whether  tho  dividend  of  last  yoar  was  excessive,  aod 
pointing  out  bow,  in  equity,  the  consumers  ought  not  to  be 
charged  with  tho  burden  oaosed  by  the  cxceitsive  and  un- 
mcoeaary  expenditure  which  thegaacomjHiny  h^d  ini^urred, 
and  with  the  heavy  burden  of  interest  charged  on  them, 
urged  the  importance  of  a  full  and  complete  enquiry.  The 
motion  was  carried. 

The  Edlnborgh  Eichibltion.— A  meeting  of  the 
London  Committer  recently  formed  in  connection  with  the 
furthcoming  I  nternationnl  Mxbibition  of  Electrical  Engineer- 
ing, General  Invoutions,  ond  Industries,  at  Cdinbur^jb,  was 
held  Wl  Monday  ut  the  Mansion  Hotmc.     The  Lord  Mayor 
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(Sir  H.  A.  Isaacs)  presided.  A  deiiuUtion  from  EdiQ'burgh 
att«n<)ed.  Sir  George  H,  Chiihb,  the  chairman  of  the 
London  ConiinitMe,  aaic]  that,  from  the  number  of  porsons 
of  eminence  and  distinction  who  had  consanted  lo  jniT)  the 
cODunittao,  there  coiiM  be  no  doiiht  that  tho  me'Topolis 
ftnH  the  South  of  England  generally  wmild  be  well  repre- 
aetitad.  Mr.  S.  Lee  Bapty,  tho  general  mnna^er  of  Uie 
exhibition,  speaking  from  ex|>erience  of  othei'  Kimilnr 
utiHeiluking^,  »aid  the  proH|)cctfi  of  the  exhibition  were 
extremely  favoitmble.  The  buildiu(;ii  weru  well  under  ivay, 
and  tho  applicutiotie  foi'  space  were  verj'  aatisfuctory. 
Foreign  nations  wuuld  txi  remarkably  wd!I  repieseiitod. 
Mr.  G.  E.  Watwii,  the  seu-elary  of  the  exhibition,  added 
that  tho  giULmntoe  fund  amounted  already  to  £2.3,000,  and 
UiS  boildiog  ivould  cost  X35,000  or  mora.  The  cxhibitioii 
will  bsapeti  from  May  1  to  November  I,  ami  a]>plicution8 
for  spaco  would  be  receivod  until  let  January  next.  Mr. 
C.  if.  Kennedy,  C.B.,  of  tho  Foreign  Oflice  moved  a  rCKO- 
lution  commendinK  the  exhibition  to  Ihe  support  and  co- 
operation of  the  public.  Sir  Lyon  Playfair,  M.P.,  seconded 
the  roBoIution,  which  was  varrit'id,  and,  at  tb«!  instance  of 
Captain  Shaw,  CM.,  a  siib-cornniittee  was  appointed.  The 
Lonl  Muyor,  replying  to  a  vole  of  tbanka,  intimated  hia 
inttfiitiwi  to  pay  u  visit  to  I-Minbui'f(b,  not  only  to  sou  the 
exbibitiui),  but  to  remedy  the  omisnion  of  his  predecosiiont, 
who  bad  never  yet  visited  Scotland  in  civic  slaCo. 

Birmingham. — The  agenda  for  the  neict  meeting  of  the 
City  ('oiiiicil  contains  the  following  iiutiL-es  of  motion 
oil  the  Bubjeot  of  the  lighting  of  courts :  Couneillor 
Granger  intends  to  move:  ''That  it  be  an  inHtniction 
to  the  Public  Works  Committee  to  take  into  Jmrntj- 
diat«  consideiution  tho  tpKMtJon  of  lighting  the  courts 
and  terrncua  of  the  laty,  w  as  to  koi!UI'c  the  lightijif; 
of  all  such  coui'tM  :iml  terraces  not  ut  present 
lighted  ;  and  also  to  cunsidor  the  advisability  of  putting 
into  force  the  existing  statutory  (towers  eet  forth  iu  the  town 
clerk's  report  on  thi«  Nibjoot  presented  to  the  Council  on 
February  1,  tSST."  Alderman  f'owell  Williams  has  given 
notice  to  more  :  "  That  tho  Renvral  PurpoMui  Committou  bo 
roipiesb&d  U>  leiMirb  to  the  Council  what  altviutiou  in  any 
local  Act  or  Acta  would  \k  iiocesauy  in  onlor  to  em[)Owi.i 
the  Corpuratioti  lo  enter  the  variuns  courUi  uf  tlni 
city  for  the  purimst)  of  lighting  tho  same,  without  iDciu'rin^ 
roe))onsibility  boyond  ihu  supply  iiiul  mainlonancc  of 
the  iiec«seaty  lamjM,  Httings,  and  moans  of  lighting, 
and  wbuthor  the  ne>c«ii^itry  change  in  the  law  coiild  be 
obtaiiiud  by  the  it)(.>x|)ensive  nitith(xl  uf  ;t  proviKiun.d 
order."  Councillor  J;trvi9  lia«  ^ivcn  notice  to  move  : 
"  That  it  is  desirable,  in  the  intereetii  of  the  health  and 
comfort  of  tho  inhabitAUts  of  the  cO'art«  and  terraces 
within  the  municipal  area  of  tho  city,  that  the  sidd 
courts  and  terraces  should  be  lighted  at  the  cost  and 
under  tho  control  of  the  city  authorities.  That,  in  view  uf 
the  diflicultios  thut  would  arise  in  carrying  out  this  pro 
[losal,  as  pointwl  out  by  the  town  clerk  in  his  report*  to 
I  lie  Council  on  February  I,  IH87,  and  July  3,  1888,  it  W 
:iii  insti'uctiuii  to  iho  Public  Worl(s  CommittMe  to  considur 
ihj  matter,  and  rC|>ort  as  tu  thu  best  means  to  be  adopttxl 
to  secure  the  ahovc  object  without  decUiing  the  courtsand 
terraeu  public  highways  or  strcete." 

Dissociation  of  Electrolytes.— An  abstract  of  a 
piper  by  W.  Dstwald  on  this  Hubjuct  apiMStrs  in  the  cur 
r<int  issue  of  the  CheraicMt  Sooioty's  Jnurtui}  to  the  foUiiw 
itig  effect:  Some  of  the  phenumenu  which  iiccum|Miiiy  the  lur 
iiiation  of  salts  in  solution  ai'c  cxpliiined  by  the  author  uii 
the  dJMOciabion  hypothesis.     When  an  acid  and  a  base, 


each  in  dilute  solution,  arc  mixed,  since  iu  each,  as  likewiBa 
in  the  resulting  salt,  the  ions   are  in  tho  state  of  diaaooia- 
tion,  no  change  in  the  condition  of  the  metal  or  the  non- 
metallic  radiclu  will  Uiku  place,  but  the  solo  alteration  will 
lie  the  combinalion  of  ilie  free  ionic  hydrogen  of  tho  acid 
with  tho  free  ionic  hydi-oxyl  of  the  base  to  £orni  wawr- 
C^mbination,  ther*foi-o,  does  not,  as  forraerfy  &up)iosed, 
take  place  between  tho  metal  and  nnn-mcLallic  nulicle.  but 
only  between  the  hydrogen  and  the  hyditxyl,  ar*d  to  this 
one  reaction  must  bo  ruforrod  all  the   phenomonA  ac«om    _ 
liaiiying  the  neutralisation  of  an  acid  by  a  base  in  aoluiion.  I 
The  fact  that  the  heat  of  nouti-alis^tion  of  all  acida  is  the 
eamc  is  thus  easily  explained.  «ince  in  all  cases  only  one 
atxl  the  same  reaction   occurs.     The  heut  of  nentralintion 
is,  in  fact,  tho  hcut  evolved  by  the  combination  of  ionic 
hydrogen  with  ionic  hydroxyl,  to  which,  in  ease  the  acid  oc 
base  is  nut  completely  dissociated,  must  be  added  or  Mib*fl 
tractei.1  tho  huat   neceasary  to  efTect  complete  disst*ciation  : 
this  la^t  is,  however,  in  most  cases  inappraciablo.     From 
tho  above  it  also  follows  that  the  addition  of  a  Mlation  ofB 
one  milt  to  thai  of  another   will  be  unattended  by  a  deve- 
lo]Hi>ent  of  heat,  sinca  iu  each,  both  Iwfore  and  aft«r  mix- 
turo,  tho  ions  are  in  a  dissociated  StU.Ui.    The  displaoemenifl 
of  a  weaker  by  u  stronger  acid  in  a  salt  is  due,  not  to  thfl 
nttraction  of  the  metal  for  tho  non-metallic  radicto,  but  to 
the  attraction  of  the  hydrogen  of  thesti-onger  for  the  nega- 
tive ladiclo  of  the  we.iker  iicid,  combination  iwtvreen  theae 
two  Uiking  place,  sincu  a  weak  acid  dissolves  with  Uttlo  or 
no  diKociiitiou.      The  author  also  conaidors  appisrently 
abiiornnal  reactions  betwoeii  salts  in  solution,  and  shows  _ 
that  in  Jill  cases  the  reactions  are  only  Kuch  as  occur  he-f 
tweeii  the  ions  into  which  ihediwinlved  salts  are  dissociated. 
A  true  double  salt  i-i  defined  as  nno  which,  on  diaaolvin^ 
ift  dis»ociattid  into  thu  ions  of  the  siilta  of    which  it  il 
composed. 

The  Eteotric  Tachyscope. — The  instAiitsnn 
|(iuturcji  of  hunus  and  other  figures  which  have 
exhibited  at  the  lioyal  Society  and  elsewhere,  have  both 
given  a  great  impetus  Vi  instantaneous  pbotogrvpbj, 
iind  have  addtnl  Ui  our  knowledge  of  moving  Bguna.  i 
The  systema  of  i«produciiig  these  pictures  beforsM 
audiences  hitvo  been  usually  adaptations  of  UmI 
old  zoetrope  principle:  Mr.  Ottamar  Ans«huets«  of  ■ 
I'issa,  Prussia,  has  adopted  tho  iiiibtnlniieoiu  flash  of  I 
electric  discharge  to  show  these  pictni'es,  and  illuatrationaA 
of  hts  apparatus  and  methods  are  given  iu  the  iSrintit^liofl 
.Imrriiaii  for  Nov.  16.  Mr.  Anacbuotz's  prouoas  of 
taking  the  negiitives  is  itself  a  great  improvement  J 
upon  previous  methods,  nm\  de]>enda  upon  the  usafl 
uf  a  new  slide  shutter.  ThiK  has  a  *  narrow  slit 
as  long  iut  the  plate,  which  (laases  rapidly  over  the 
face  of  the  negabive,  cx|)oaiiig  auuceeaivo  irartiona.  lUl 
arrangcmont  produces  negatives  extremely  sharp  in 
<letails.  The  exhibiting  npiKixatus,  tho  "  tachyeoofte,' 
consists  of  a  revolving  whool  with  a  seriet  of  these 
picturcH  mounted  on  its  [wnphoiy.  Behind  Uiia  wheel 
is  a  box  cuntiii  ning  a  spiral  Goisalcr  tuha  Stuill 
|l^llje«^tillg  from  the  wheel  are  arranged  tn  con- 
iiectioii  with  the  contact  breaker  of  a  Kabnikorff 
cull.  HO  that  eveiy  time  a  picture  comes  before  the  Geiaaler 
tube  it  in  ilbiniinated  by  an  electric  discharge  throagh 
the  tultc.  This  discharge  being  inatautsiMQUs  shows  each 
pioLui^  in  .III  ;ipi>>m'nt]y  fixed  position,  and  those  pictura 
siiccee<l  aach  other  no  rapidly  that  the  retinal  image 
uf  unu  picture  is  rclainnl  until  the  next  ia  super 
imposed  up.m  it,  thereby  giving  to  the  observer  the 
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of  A  continuons  im&ge  in  conRtant  motion,  A  horac  jum|i- 
tni;  a  hurdle  ia  a.  favourite  picture  Muny  pcxritiona  tiikfti 
hy  the  hone,  as  well  u  by  tte  rider,  are  truly  siirpriBinji. 
Tbi!  ancient  Graekfi  soemed  to  liuvu  butl  &  iriorc  nccnmtn 
power  of  vision  than  modern  nrtilU.  A  relief  on 
tbo  <teut  Templo  in  Olj-tnpia  showa  a  wJUl  prancing 
hoTM  staniling  on  one  of  its  hind  legs.  Modern  arihU 
Qlwa,y8  represent  pranci|if{  horSM  standing  on  hoth  hind 
t«g«.  In  RLu.uy  of  Mr.  Anachuetz's  jiicturcH  we  tind  pranc- 
ing; borseii  standing  on  one  leg,  an  represented  in  the 
ancient  statuary.  The  poaitions  t*ken  bj  an  acrobat  in 
Itatpirif;  throiiph  tbo  air  are  very  curious. 

Central  London  Railway. — A  good  deAl  of  very 
perveno  opposition  may  be  ex\iwied  to  tbo  Central  London 
railway  Mheme.  but  it  ia  a  thing  thai  ought  and  probably 
must  come  liefore  long,  to  aiuu  the  crowded  HireRU.  The 
CommiasionerH  of  Sewers  started  a  motion  to  oppose  it,  but 
tbitt  vnu  «ob  a«ide,  and  the  question  referred  to  the  Stroota 
Committee-  The  tmdesmon  along  the  Oxford-»treet  route 
will  probably  l)e  those  who  present  the  moat  dHermined 
oppuKilion.  Tbey  both  fear  for  their  bouses  and  alao  for 
tbeir  CDstoni.  Tbey  do  not  wish  to  sue  the  ruuds  taken  up, 
nor  do  tbey  wisb  to  ae«  diminution  in  the  crowded  streets. 
They  lore  crowde^l  streets,  and  if  persona  can  be  whisked 
by  underground  oxpross  in  10  minutaa  from  City  or 
Piccadilly  to  .Shepherd's  Bush  tbey  will  not,  the  shop- 
keepers fear,  walk  nlou^  Uxfurd -street  und  >o  be  tempted  to 
buy.  In  the  laet  of  these  eupposittona  they  axe  probably  as  far 
from  need  of  fear  as  tbe  first,  aa  better  communication  will 
brinjj  more  bujerit  fioni  the  3ubiu'b«.  The  railway,  )ii»t«ad 
of  being  just  below  the  aurfacc,  and  iavolviug  excavations, 
will  be  cuiricd  out  at  a  conaiderabla  deptfa,  4l}ft. 
or  50ft.  below  surfiico,  through  the  bed  of  stiff 
London  clay.  The  tunnela  will  bo  pierced  through 
first  by  means  of  stool  tubes  lift  in  diameter,  the 
interior  will  bo  excavated  niid  then  lined  with  plates  of 
Iron,  the  two  tunnels  tbus  being  formed  of  two  immenae 
iron  pipes  running  side  by  side.  The  coostruction  of  these 
tunnels  would  he  carried  out  in  the  same  way  as  already 
HUcceHHfiiUy  accomplished  with  the  Southwark  Suhvcay,  of 
which  line  it  is  tn  be,  in  effect,  a  continuation. 
The  engineer*  to  the  scheme  arc  Sir  John  Fowler 
and  Mr,  f^njnmin  Baker,  of  Forth  Bridge  fame, 
acting  with  Mr.  Greathead,  who  is  already,  it  will 
Ijc  remciEbcrod,  engincoi-  to  the  Southwark  Subway. 
The  tine  will  bo  well  veatitatod  from  the  atatioiiit, 
and  there  will  be  none  of  tbe  objectionable  blowbolen  of 
tbo  present  underground  railway.  The  niotivo  power  pro- 
posed being  electricity,  there  will  only  be  the  natural  ven- 
tilation to  provide  for,  the  noxiaua  fumes  of  the  steam  loco- 
motives boiu)^-,  of  course,  entirely  absent.  Tho  stations 
proposed  arc  at  tjnoen's-ro.id,  the  Marble  Arab,  Oxford- 
circus,  Tottenham  conrt-raa<l,  Southampton- row,  Holborn- 
circus,  the  General  I'ost  Ollice,  ttie  Royal  fjxcbange,  and 
tbe  Monument,  where  the  line  will  juin  on  to  Ibu  Soulb- 
vark  Subway.  The  accces  to  tho  station*  will  l>e  by 
by<lniulic  lifts  from  tho  street  surface,  as  already  provided 
on  ibe  .Southwark  line. 

T«st8  At  D«ptrord  —Work  baa  been  pntgrossmg 
aitiHlacloriiy  at  the  U.ptloid  central  staLiou,  with  the 
toatingand  setting  to  work  of  tbe  hirjce  45ft.  dyoamo  and 
ongine,  aind  some  p-irticuUrA  of  what  has  bcvn  actiuUy 
doae  will  no  doubt  be  intejeBttni;.  Tbe  technical  prou 
have  not  given  much  iiifunnution  u|ton  the  progress  of  tbe 
Work  lately,  anil  the  engine  ers  have   Iwen   (as  tbey  have 


all  along)  silent.  un1fu»)  when  asked,  content  to  let  tbe 
facts  Epeuk  for  thcmielvea.  But  it  is  amusing  to  roumrk, 
in  tho  absence  of  anything  definite,  what  ridiculous  and 
absurd  nimours  tbe  averrtgo  City  man  believes  and  spreads 
forth  upon  this  gigantic  eiiterpriee,  wliicb  is  now  making 
itself  felt  as  a  |>ower  in  the  land.  Two  little  tulca  we  bavo 
heard,  which  we  may  repeat — with  tbeir  origin — lor  the 
amusement  of  om-  readers.  Tbo  fir»t  of  these  is  that 
"  Fen-anii's  big  dynamo —something  serioisly  the  matter, 
y  on  know — it  can't  be  got  to  excito  itself  at  all.  it  is  said  1 " 
This  is  tbe  outcome  of  the  information  given  to  a  certain 
contractor  of  varied  but  superficial  knowledge,  and  con- 
siderable curiosity,  by  one  of  tbe  Deptford  engineers,  "That 
the  Fermnti  dynamo  was  not  a  tfj/-fjrilfr."  The  aocond  little 
tiiloislikountoit.  "Mr. Fermnti," it iaaaid,  "isgningto  give 
lip  distributing  his  altornato  current,  and  will  run  a  largo 
nUemate-cturent  motor  at  Channg  Crow  to  drive  another 
direL-t-curreiit  dynamo  to  supply  tho  lamfis  (!)  and  charge 
accHimdatora  "  (!  I).  This  i«  the  outcome  of  a  remark  that 
the  company  would  not  eventually  mnaform  at  Charing 
Cross,  but  would  transmit  tho  current  rJtro^f  to  theGrosrenor. 
After  all  this,  it  may  Iw  wnlt  to  give  a  little  infoi-mation 
of  whiit  has  actually  been  aeeomptiahoil.  The  lirst  engine 
and  dynamo  at  Deptford,  of  l.2.'i0  h.p,,  bus  now  been  run- 
ning off  and  on  for  about  a  furtnigh',  supplying  light  to 
Charing  Cross  and  occasionally  supplying  current  for 
several  of  the  Grosvenor  circuita.  The  engine  baa  been 
mil  some  time  without  load  for  tbe  purpose  of  getting  its 
large  working  parts  into  good  condition — in  large  cngiaos 
always  a  matter  of  time  at  first.  AftorwanJa,  tbo 
dynamo  w:w  run,  fintt  without  current  and  then  with 
current,  and  tested  by  reRintanco  ooilR  at  tbe  works  Teats 
were  then  made  of  the  main  cable,  and  current  was  trans- 
mitted/rem  tho  Grosvenor  to  Dcplfoid.  On  Tbnrtday, 
Nov.  7,  tbe  first  trausmisaion  ol  cuiient  from  l>0])tford  to 
London  took  place.  The  dynamo  was  run  at  &,000  folt*, 
with  half  the  full  exciting  current.  Tho  high-tension 
cunent  was  tranamittcd  to  the  Adclphi  arches,  Charing 
Cross,  and  there  converted,  Rrot  to  2,40U  volt«,  and 
then,  by  moans  of  another  transformer,  to  100  volta 
in  tbe  usual  way,  and  t>0  lam[)8  wore  lighted  for 
some  linut.  The  potential  at  meaaiired  on  tbe  voltmeter  at 
Charing  Cross  on  tbe  lighting  circuit  was  100  volts,  tho 
potential  a»  measured  by  moans  of  a  simiUr  Cardow  volt- 
meter connected  to  an  exactly  similar  converter  at  Deptford 
was  also  100  volta,  so  that  no  appreciable  loss  was  noticed. 
Of  courao  there  may  have  been  a  loss  of  as  much  aa 
10  volts  in  tbo  5,000-volt  circuit,  but  this  would  be 
only  0-3  iier  cent.,  which  ia  too  small  to  read  on  the 
LOO-vott  circuit.  Other  runs  have  liven  made  in  the  aame 
way.  On  Monday,  Novunibor  1.''*,  the  dynamo  was  again 
nin  at  5,000  volts.  Tbo  ciurent  was  convertwl  Ui  2,400 
volts  at  Chwing  Cross,  and  thou  aunt  to  tbo  Grovvonur, 
where  it  whs  connocled  on  to  two  or  three  of  the  Grosvenor 
circuita,  being,  of  course,  converted  again  to  100  volta  at 
tho  customers'  houses.  Two  trials  wore  made.  The  flrat 
was  for  an  hour,  and  33  amperes  ncrc  tninsmittod. 
In  tbe  aecond,  43  amperw  were  transmittod  a»  hoar 
afterward?.  This  latter  correaponda  roughly— at  72 
10-c.p.  lam|M  to  an  am|iere  at  2.400  vi^ts— to  about 
:t.000  10-c.p.  Umps.  It  i«  evident  tbtt  theaa  tests  are  of 
an  ominonlly  pnictical  nature.  The  ilynamo  baa  given  no 
soriuut  trouble,  and  hue  turnot)  out  b^uer  even  tbtu  wiu 
anticipated.  No  difficulty  has  been  found  with  tbo  insula- 
tion, which  has  Immiu  tentad  up  to  an  equivalent  of  40,000 
vults  with  an  indnction  nucbiuc,  before  ruiming. 
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THE    CENTRAL    STATION    OF    THE    HALLES 
CENTRALES    AT    PARIS- 


Tho  tirat  ceiitrjhl  gtuUuri  (or  tho  public  siij)(»ly  of  elec- 
tricitv  in  Paris,  e^t^bliehei)  at  the  Centnil  Murkcw,  is  now 
conitlete,  ami  ia  to  be  officially  npeiiorl  very  shortly.  Our 
cont«in|K>mry  LEhdricifn  gives  uvtails  of  this  now  central 
station,  which  iH  iiitaruatiiig  from  more  than  one  point  of 
view,  ai)<l  will  prove  the  starting  point  of  si  viut  chiini^e  in 
the  lightiii);  of  tbe  f^y  city. 


L««isfy         L*b««U- 


(Kr>« 


BoUfrs. — The  boilers  are  six  in  nnmW.  of  tho  Belleville 
type,  eikch  supplying  t.'iOO  kiiog.  of  nXcum  p«r  hour,  and 
each  capuble  of  being  cut  oft  from  r.ho  main  ataimpipe. 
They  are  placed  in  a  passage  parallel  to  the  engine- room, 
from  which  they  are  completely  sepiiratwl.  They  ape 
vrorkerl  xi  a  pressure  of  ir>  V^.  (icr  k(|iia.re  centimetre 
{about  yOIb.  per  square  inch).  Stoam  rofbiccra  are  ulaeed 
to  reduce  the  preaaure  to  that  rei)uirocl  by  the  diuerent 
Otigines. 

Engina  and  Df/namA'. — Tho  dynamni  are  of  two  types, 
and  the  engines  to  rlrivc   them  aro  aUo  of  two   dillerent 
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Flo,  1, — P1«3  of  itabon,  ihoirini;  Jlapocitioa  of  uuehlllorj. 


Puiyoae. — The  municiiMU  central  electric  itutiati  of  the 
Hallea  Centrales,  which  haa  been  erected  by  virtue  of 
the  resolution  of  tho  Municipal  Council  of  .July  !i7, 
1888,  is  esfaiblishod  primarily  fur  the  piirjiotte  of  loHting 
actual  methods  of  elui'iric  lighting  md  to  keep  accounl  of 
the  pric«  of  maintananco,  in  order  to  counteract  any 
ezaggeratod  »*p&(:ululic'i]  on  tho  [nut.  of  tbe  electric  li^ht 
com{mniea  who  have  ultUiincd  coii('e>(«iona  in  Riris.  Ic  will 
be  employed  at  the  same  time  to  light  the  ContnLl  Markets, 


kiuds.  The  six  contiTiiioua-curreiit  dvnamOB  are  driven, 
through  bolting,  Ijy  three  Wuyhcr  ann  Ilichem-'nd  triple- 
exjandon  engines,  of  100  kilowatt  [x>wor,  working  at  10 
kilogramme.'*  per  fwiuare  ftentimetro  {.').Mb.  |<or  Kiguaro  inch), 
and  coasuni iii]^  '21lb.  of  Kte:tni  per  kilowatt  hour.  The 
alternate-current  dyniiuioti,  three  in  number,  are  driven  by 
rotic  f;earing,  ciicli  by  a  Lecoutcux  aud  Gantier  aingle 
cylin<^or  horizontal  ongint:  nf  12.'>  kilowatt  power,  running 
At  180  rcvfthiiion*  [tor  mitiute. 


Ul>OV»0    P  I0tt« 


JC 


r».t, 


^Villon  S 


1 


*^ 


lUJi 


Coptre  A 

-jFail  or 


PivillwvG 


P*vt8 


Fill  ft 

fU.'  I  — lu. 


|ih'  If  Hita 


W2  ). 


Fio.  3.— Lightiagaf  tka  >lAri(«t«. 


the  adjacent  ttreeta,  the  Hue  lie  Potit)<  Chanipe,  the  Avenue 
de  rO|wm,  and  tbe  iieighbonriiig  boulevanls.  The  distri- 
bution will  be  elTectcil  by  continuoiH  currant  at  low  pros- 
MU'c  in  iho  district  adjoining  the  MarkvUr,  ami  by  .iltoni.ite 
ciirrentM  at  high  tenaion  in  tbu  district*  further  away, 

Situaii"n.~Vhii  nution.  whose  entrHnce  is  in  Kuo  Vau- 
villion,  is  situated  in  the  Control  .Martcota  in  the  basements 
of  pavilion  No.  3.  The  present  niuchinery  only  c)cciipitx<! 
about  one-third  of  the  kite  pi-uvtded,     Fig.  L  showji  the 

lenl  plan  of  the  iostallatioti. 


The  contiiiitous-currcnt  dynamoe  are  Kdison  machinea  of 
llOvutf  and  OtO  amperes,  running  at  GOO  revolutions. 
'Vhe  alternate  current  dynamos  are  Femnti  ma  biniw 
wopking  at  2.100  volts,  and  giving  Ml  ampepea  4t  500 
revnlittionB  per  minute. 

Cmlinti'iiutCifritnl  fJislribuliiitL — Tho  low-Wiisioii  distri* 
biiLiiMi  is  eflecLed  by  tho  tlufy-wire  aysteoi  with  feudent. 
The  dymimos  are  cunplu']  two-and  two  in  seiios.  and  tho 
three  groups  thux  formed  arc  cuiinectei)  in  |Ktrallel  to  the 
distributing   circuits.     Tbe  cables  from   these  grtiu^M 
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led  to  an  "inverter,"  and  from  this  inverter  throe  heavy 
copper  burs  gn  to  the  main  diHtriliiitiiig-board,  Fig.  2,  to 
which  thu  feeaeni  are  kIso  connected  :  thcsic  latter  itro  coii- 
noctcfl  in  pamllol  to  the  diatributinjc  burs  throush  Ibo 
aniiwre-mcters  and  the  sliile-lxiUa  of  the  main  awitcbc*. 
Leaviny  the  s witch Imani,  tbo  fefidors  divide  into  two  groups 
— one  going  to  the  swjtchbofl.nl  for  the  Central  Market 
lighting,  iiiiu  the  other  to  ihc  BwittUlJUiinl  for  the  [iiiljlic 
street:^,  pkced  to  right  and  left  of  the  main  switchboard, 

Li^htino  of  Iht  MarktU, — The  ton  pavilions  of  the 
ninrkata  (numbered  3  to  12)  have  been  divided  iiit<^i  two 
gronps,  the  fiiBt  comprising  Kos,  3-C,  and  th«  second  Nus. 
7-12.  The  feaders  going  from  the  Market  switchboard  end 
at  A,  i4i<iifttiag  to  supjity  the  Kiat  t^roiip,  and  ut  B  to 
supply  the  -second  jn-oiip.  Tc»l-  Iiiiuim  placed  on  the 
switch Ixtitrd,  and  fed  direct  from  the  centres  A  und  B,  servi- 
to  notify  iiny  difTeiencc  of  jKitoritial  at  these  points,  which 
is  naintained  cun^tunt  by  meunH  of  renintanucH. 

ffroiijis  of  three  wirds,  tberefoiu,  go  from  thu  foiitres  of 
dtHtribntioti,  A  iLiid  B,  each  to  n  small  awitcbbukrd  pkcetl 
in  each  pavilion,  and  from  Ihe^ae  cimaller  switch  boa  nl  8  lead 
ofT  all  the  lamp  drcnite.  The  air  lamps  are  pbctd  totir  in 
series  on  the  220-voU  circuit.  Their  nnmlior  and  catidle- 
|X)wcr  varies  with  the  importance  of  the  luvilioiis.  The 
tolul  number  of  zrtat  i»  170.  Itesidea  tniis,  two  other 
circuitit  go  from  the  kdiiiU  pavilion  ewitchlHuirdK,  at  110 
volt*,  for  supph'ing  450  incandescent  lamps,  fitted  in  the 
basemDnte.  TheHe  lamps  are  <]ivideil  into  two  circuits, 
because  some  we  rwillired  to  burn  conataiitly  and  others 
nly    intermittently. 


core,  then  by  two  coati  of  pure  rubber,  three  co&ts  of 
vulcanised  rubber,  twt)  servings  of  rubber  tape  and  braiding 
outaide.  These  have  been  made  by  the  India  Kublver, 
Guttft  Feroba,  and  Telegraphs  Works  Co,,  at  their  works 
at  Fursan-Boauinont,  in  France,  superintended  and  tested 
by  M.  .Tacmiin,  controller  of  telegraphu,  and  M.  J. 
taflargiie.  The  average  conductivity  has  boon  found  to  be 
over  100  per  cent  of  ao-udled  pure  cop|)er,  and  the  insula- 
tion resistance  has  varied  between  3,000  and  6,000 
megohms  per  kili>metre.  The  mains  for  the  public  streets 
were  supplied  by  the  linu  of  Menier  et  Cie.,  and  laid  in  the 
same  way  as  the  fcedci's.  They  are  [intctiailly  the  same  in 
manufacture  us  the  foregoing. 

Tola!  CVs/.— The  total  coat  is  given  at  l,000,000f.  (about 
£41,000).  of  which  the  six  Belleville  boilers  are '4,ri00f, 
the  three  Weyher  and  Kichemorid  engines  1 00,<K)Of.,  th« 
three  Lecouteux  and  Garnior  engines  76,500f.,  the  three 
Fxliaori  dynamos  43,6G.'>f..  the  throe  Fcrranti  dynimos 
(Pitting  ^d.O.'iOf.,  the  fittings  and  tlie  lamps  on  the  markets 
»,5U0f.,  the  cables  and  subwiiys  27,r>00f. 

Frkf  ft>  f'ustoinrrf. — The  electric  energy  is  supplied  to  a 
meter  in  each  ca-ie,  acconling  to  the  |)olicQ  regulations 
drawn  up  by  the  Prefecture  of  the  .Seine,  at  the  price  o( 
I5c.  (Tid )  per  100  watt-hours,  with  a  reduction  pro- 
jxirtional  to  monthly  consumption  as  registered  by  the 
meter. 

Contkisum. — ^This  short  description  of  iho  municipal 
R,tation  at  the  flallcs  will  suflice  to  show  that  if  central 
stations  are  established  but  slowly  in  Paris,  thoy  could  not 
be  bettor  flone.     The  city  of  Fnrit  has  neglected  nothing 
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Rid.  2.— DiaRmiti  uf  DiiiLriliutinf!  8witj>li  BostiIk. 

TJ^hli'iff  in  Ihf  I'nllic  Slfvdi. — We  have  seen  that  a  cer- 
tain number  of  feeders,  I.**,  go  from  the  main  distributing- 
board  tn  ihai  of  the  public  streets.  There  (Fig.  2)  the 
feeders,  which  are  ro4[)vctively  ut  thu  potentials  0  and 
220volts, traverse  the  re8iatanae3,and  then  cuntinue  with  the 
others,  and  end  at  the  diflererit  points  of  the  ilii«tribntioji 
mains  (Fig.  4) ;  teat  wiret  connected  at  thoHU  points  ullow 
the  diScronce  of  potcntiiJ  to  be  read  at  ttie  station. 
The  figures  marked  on  the  diagram  (Fig.  2)  indicate  the 
eection  of  the  cables  in  sijuare  millimetres  :  they  have  beeti 
enlculatod  so  that  the  fall  of  potential  should  bo  one  volt  at 
the  maximum  on  thu  distributing  circuita  iind  15  volts  on 
the  foudorK.  The  power  at  present  at  disjK>R»l  for  the 
public  Btreots  is  100  kibwatta,  and  mainj)  have  already 
oeea  kid  in  the  rues  Borgerdu  Pont-Nouf,  de  Uivoli  ctdos 
Holies, 

Rripflalum. — The  regulation  ref^uired  consistn,  in  the  first 
place,  in  maintaining  a  constant  difference  of  potential 
-between  the  extreme  bur^  of  the  main  switchboard  by  a 
projier  exciting  current  in  the  dynamos,  and,  secondly,  in 
maintaining  the  dill'erence  of  potential  consent  and  er|ual 
at  the  extremity  of  all  the  feeders  by  varying  the  resist- 
iinco  of  the  reeistancofl  placed  in  each  circuit.  The  fall  of 
potential  produced  thus  by  each,  feeder  is  15  volta. 

.l/iiiH*— The  eablcs  arc  placed  beneath  the  pavement  of 
iho  street.  To  cross  the  larger  streets,  galleries  and  man- 
holes which  reach  the  depth  of  22ft.  have  been  obliged  to 
be  builL  I1ie  cablcit  for  lighting  the  markett  ure  iasulated 
iirR*.  by  »  sar>-ing  of  cotton  placed  directly  upon  the  coppor 


Av«  (/•  AfVe/j. 
Via    <l._I.i^hting  sr  tltc  Tulilia  StfMt*. 

to  make  its  first  station  sei-ve  as  a  model,  and  it 
has  certainly  fully  oiu'ceeded.  It  has  beon  carriexl 
out  under  the  superintcndunco  of  a  technical  committee, 
consisting  of  M.^f.  Guichard,  Lyon-Alemand,  .Tucquea, 
Dumav,  Paulard,  Gaston  Carle,  and  Levraud,  municipal 
councilloi's ;  and  -MM.  Mn^cart^  I'otier,  Hospitalier,  and 
Carpentier,  delog»toi1  by  the  syndicate  of  master  electricians 
and  a  delegare  of  the  chamber  of  working  electricians. 
M,  F.  Meyer,  engineer  of  bridges  and  roads,  na.a  drawn  out 
the  plans  and  has  lieen  entnisted  with  their  execution,  and 
by  the  ability  of  this  eminent  engineer,  tho  numeroua 
difhcultios  which  presontod  themselves  in  the  erection  of  a 
central  atation  in  the  centre  of  such  a  slirnng  part  of  tho 
city  have  been  easily  overcome.  lie  ban  had  as  aNLstunU 
M.  Chretien,  conductor  of  bridges  and  roads,  who  has 
already  installed  the  electric  light  in  the  Hotel  de  Ville, 
and  M.  .1.  I^ffargue,  late  student  of  the  School  of  Physics 
and  Chemistf)*,  at  Pane,  who  has  calculated  and  drawn  out 
the  entire  system  of  electric  distribution.  M.  Darcho  baa 
8uii«ririt«ndecl  the  conatruciion  of  the  buildings  and  the 
fixing  uf  the  machinery. 


CONDUITS  AND  CABLES. 

HV   lUVin   BlWciK.s. 

ConduilH  for  underground  electrical  conductorH  aresene- 
rally  suppoeed  to  facilitate  the  construction  and  ro|Mir8  of 
an  anderground  syitem,  but  such  is  not  the  cose,  us  I  will 
endeavour  to  show 


Nothing  that  is  drawn  in  cun  long  withstand  the  (Unip 
and  confined  atmoiphere  of  a  conduit.,  Diixcd  as  it  is  witb 
aewer  und  itiumiimtiiif;  gases.  If  the  conduits  are  made  of 
wood,  the  iicid  cuiutrift  from  th«  woud  ila«U  i»>iitributo«  to 
the  procos!)  of  diMHt^ratiun  and  di'cay. 

'When  a  cable  or  conductor  in  n  conduit  (alls,  in  iiinu 
cases  out  of  ton  thdr«  are  no  cn1>1a<i  or  cooditotore  ready  to 
supply  the  pluccof  tho  one  ptillod  onl^  imd  it  in  neuesMiry 
to  wait  for  oti«  to  be  manufacturwl. 

This  is  the  "  draw-in  and  dmw-out "  aystem. 

Tbfi  Edison  in  different,  and  ciiunut  ue  [luUed  out  and 
replaced  \>y  anclht-r  condnctur :  hut  thu  fault,  when  it 
occurs,  h  local,  and  can  be  locutod  to  an  inch,  und  romodivd 
in  as  ahort  or  lees  time  than  it  takes  to  got  ready  to  pull 
a  cable  of  500(t.  in  length  out  of  a  conduiU 

The  Ediaoti  Cuutpsny  in  this  city  have  located  and  re- 
moved or  repaired  over  300  faults  due  t«  original  bad  con- 
iitriictioii  I'ather  than  to  the  aystem  itself. 

By  the  laws  gaverning  the  currentA  the  defective  s^wt  is 
AScotlnined,  the  onrth  above  it  roniovec],  and  the  cuuto  or 
conductors  reiiaired. 

The  manner  of  looiting  faults  with  such  cxaclnesn  in 
known  OS  the  "loop  t«Bt,"  and  the  process  is  well  described 
on  pa^ie  S3G  in  CuUey's  Handbook,  eighth  edition,  and  also 
by  Kcra(je,  nnder  the  head  of  "  Murray's  Loop  Test,"  by 
which  is  found  the  sum  of  two  restintancoJi  and  their  differ- 
once*.  Siibtrnctinp;  the  difforouce  from  tbo  sum,  hnlf  of 
the  remainder  is  the  resistance  of  tho  shorter  length,  which, 
utsain  deducted  fmm  the  mim,  gives  the  reHJstancd  of  the 
.longer  kngth.  T^o  reaiRt^mees  lu-e  proportional  to  tho 
lungths. 

Faults  in  ocvMi  cablos  aro  locatod  by  this  means  within 
a  veiy  few  mile?  or  fractions  of  a  mile. 

In  oniinai'y  city  limits  they  are  Ioi:ated  within  a  few  feet 
or  [nictiun  of  a  fool.  \VhL'n  it  coracs  to  tho  distunccs 
buiweon  splitv-ljuxca  or  handbotes,  the  defect  can  lie 
located  to  an  inch. 

A  iKirUbi»  Iiult«ry,  galvanometer,  and  *  ui<xliGol  fonn 
uf  WtieatHtodt;  biidge  are  used  fur  thin  pnrpoiK;. 

The  ay«tvni  with  which  I  am  ideittifled  is  a  draw-in  but 
not  a  dr^w  out  system  ;  for  this  reason,  there  h:is  twen  no 
ocru»ion  to  draw  out.  II  the  insulation  is  impaired  or 
destroyed,  it  must  be  from  mechanical  means,  such  as 
breaking  or  injuring  the  wrought-iron  pipe,  which  is  proof 
against  an  aci:idental  blow  of  the  picks. 

The  pi|ie  is  placed  far  enongh  ttelow  the  surface  of  the 
ground  not  to  he  disturbed  in  ordinnry  street  ropyirs. 

The  material  within  the  pipe  is  hermetic-ally  se.a.led  from 
RUi:h  agencies  aa  dciitroy  giittajtercha,  indtanibljer,  or  any- 
thing else  that  is  of  the  vegetable  kingtloni. 

The  oil  we  nse  in  it  pi|>e  is  a  pure  (liBtillfit<,  and  no  )>ro- 
duct  of  distillation  undergncK  change  except  for  the  better 
when  confined  in  air-tight  vessela.  Thus  there  is  no  dele- 
teritMis  change. 

As  before  stated,  tho  Brooke  method  is  ntjt  a  draw-out 
system,  for  tho  reason  that  there  is  no  necessity,  lint 
1,000ft  of  ciibto  can  1)0  drawn  out  eaxier  than  .'JOOft.  onld 
hv  drawn  from  any  conduit  system,  becuuHe  the  former  is 
lubricated  inxide  the  pi[io.  If  pcrcbunce  the  insuUtinn 
becomes  imjrutrud,  as  staled,  h  must  be  from  some  damage 
done  to  the  piiie  enough  to  erpose  tho  conductors,  as  a 
mere  bole  in  the  pipe  will  not  udmit  moisture,  becuuec  the 
oil  is  much  hojivier  than  wat«r.  Thv  dvfticl  must  hn  liKal, 
and  it*  position  can  bo  rowdily  dotei-minwi,  as  beforo 
explained,  and  a  pi^cuttei,  witb  a  few  feet  of  <;otton- 
covered  wire,  can  eaaily  repair  the  damn^o.  On  the  other 
hand,  when  a  fault  is  detected  in  u  uablo  Lb^t  hus  beun 
drawn  into  a  conduit,  every  portion  of  it  xHowh  venous 
disintegration.  If  a  cable  of  our  nyatom  is  injured  by 
met'hanic^l  means,  the  mirface  of  ibe  gmnud  mni^t  be  dis- 
tnrbcil,  which  would  be  enough  to  indicate  tho  exact  spot 
of  the  "  trouble  "  without  the  aid  of  tho  "  loop  test." 

The  elTect  of  confined  air,  such  as  contained  in  a  conduit, 
has  been  known  in  England  for  at  least  .10  years. 

A  patent  was  taken  out  to  prosorvo  the  guttajMircbA 
covering  on  conductors  by  drawing  the  cobles  into  ii  on  pipes 
filled  witb  water. 

The  Kii^lish  Post  Oflke  Department  do  thi«  yet  wherever 
iti.t  ]ji3<:ticablr. 

J.  hntoii  hih\  Phillifu  adupt«d  this  plan  in  laying  their 


mains  For  ulcctiio  light  installations  tuitil  latterly.     Now 
tbe>-  insulate  with  ou. 

Telephone  exchanges  re4uire  large  numbers  of  conductor* 
of  small  diameter.  Five  hundred  of  these  conductors  nro- 
pei']y  insuUtod  can  be  dnLwn  into  a  Sin.  pipe  when  oil  ia 
used.  These  conductors  generally  take  one  direction  in 
getting  from  the  basement  of  the  exchange  into  the  street. 
i^uppoec  for  tlutt  purpc«e  a  single  pipe  of  large  diamet«r 
is  used,  for  instance,  one  of  U'nri.;  the  ends  of  tbe  pipe  l>eflt 
upwards,  in  order  to  prevent  the  loss  of  oil.  Thia  pipe 
woidd  have  u  Kipacity  for  10.000  conductors,  which  could 
bo  ilrHwn  inlo  tin?  nil  in  j;rou])s  of  100.  I  know  of  no 
nmlbod  by  which  the  insulatiun  could  be  so  w«U  prescr\'ed. 

Now,  compare  tbe  cost  of  such  an  arrai^iDont  with  the 
conduit  system  that  has  been  in  jn-ocass  tA  conatnictiou  for 
the  [last  six  months,  which,  when  finished,  will  be  only  a 
place  (or  tho  reception  of  tfae  conductors.  Ten  liniaa  aa 
much  money  is  spent  in  making  a  poor  job  as  is  necuMry 
to  make  a  good  one. 

When  once  in  the  street,  the  conductors  would  diverge 
and  take  opposite  directions.  Then  two  or  more  pipM  of 
smaller  dimensions  could  be  used.  Kuch  a  plan  coiud  be 
adopted  as  would  accommodate  the  number  of  wires  as 
they  diverge  in  different  directions. 

Again,  compare  the  cant  of  such  an  arrangement  with 
that  of  some  of  the  subways  that  have  lieeir  constructed)  in 
New  York  City. 

Philadelphia  hofl  mnro  oloctricnl  conduit«  than  ftll  the 
other  citiet  of  the  tTniteil  8tat«^.  There  arc  as  many  u 
four  in  sonic  of  tho  stroeta.  There  are,  however,  very  few 
conductors  in  them,  but  a  now  industry  has  been  developed 
— that  of  keeping  the  subways  in  repair,  pumping  wat«r 
from  the  manholes,  cleaning  them  frum  tbe  dregs  of  tli* 
sewers  xhxl  have  boon  broken  open,  and  their  contents 
dc;>nHttc«l  in  tbo  ducts  and  manholes. 

In  .snmu  ciUiea  the  w;)ter  muins  liavc  Inxtken  and  tilled 
the  ronduits  with  water,  pi-odncing  washouts  and  caving  in 
<jf  street  |)avDmcnt«,  Rotating  funs  are  used  to  clean  tbe 
conduits  of  the  cx[il«sivo  gases,  which  also  pnHiuce  doatb  fay 
HUll'ocalion,  nearly  as  inatnntaneousus  that  produced  by  iba 
arc  light  ciinontv  in  New  York  City. 

We  have  had  over  SO  explosions  in  Philadelphia.  1  bate 
this  an  the  authority  of  one  of  our  best  posted  electric  light 
cngineertF. 

Most  of  our  condnite  aie  made  of  wood,  and  the  explo- 
sions, as  a  success,  <lu  not  reach  the  magnitude  of  some 
that  have  occurred  in  Broadway,  New  York,  where,  ncconliltg 
to  the  re[ior1«  in  the  New  York  papers,  A  castiron  tminhoJc 
cover,  weighing  3001b.,  waa  thrown  over  a  four-etoroy  build- 
ing. Tho  «lucls  of  those  cofidnits  are  made  of  wrought 
iron. 

Cotidtiita  aro  expensive,  and  their  construction  •  slow 
pi^occss,  which  interferes  witb  the  use  of  the  stri'ets.  Large 
qiiantitiea  of  earth  have  to  be  cartad  away. 

With  the  Brooks  system  the  iron  pipe  occupiee  so  anull 
F|ince,  all  the  earth  taken  out  la  reiiackvd  in  the  Irencb. 
:2,000ft.  of  tr(>neh  have  been  opened,  the  pipe  laid,  the 
trench  closed,  repuved,  und  cables  drawn  in,  between  seven 
in  the  morning  and  six  o'clock  in  the  ibfternoon  of  tlie  smuo 
da.y,  and  no  patching  or  levelling  up  uf  pavement  required 
afterward. 

U  is  stulcd  that  in  laying  conduita,  extira  dtids  can  be 
provided  fur  future  growth  of  business. 

By  the  Brooka  system,  exlm  conductor*,  or  a  cable  oon- 
t;*i[iing  more  conductors  that,  required  by  tho  presont  noed, 
can  be  drawn  in  by  the  one  oparalioR. 

By  the  Bmoks  system,  there  are  no  vacant  spaces  for  the 
collection  of  explosive  and  delotorious  gases. 

In  proof  of  tois  article,  it  goes  for  something  UuL  the 
catde  I  laid  for  the  Pennsylvania  Railroad  Comneuy,  con- 
taining 53  conductors,  has  worked  for  nearly  three  years 
wiibout  a  moment's  interruption  to  any  of  tho  conductors. 
although  connected  to  overhead  wires  running  to  New 
York,  I'itlsbur^,  and  Washington. 

'l*here  ha«  been  no  expense  for  repairs  or  maintenance 
except  to  [mint  that  pvrtiun  of  tbo  pipe  rumiing  over  tbe 
Schuylkill  Bridge  and  along  the  elevated  railway. 

I  capocially  call  the  attention  of  my  friends  here  who 
have  been  so  irttlustriuii-'*  <liiring  tbia  time  drawing  oiit 
cables  from  con<IuitA,  u.id  re|Miiing  tbe  euiidiuu  tbem  mIvds. 


PAGETS    NEW    ALTERNATE^URRENT 
TRANSFORMER. 


The  modern  cotiitrnction  which  has  been  generally- 
Adopted  for  convortom  or  a1  t*rnal«-ciiiTent  tranxfonDOrs,  w 
one  in  which  the  iniigtioUc  circuit  is  entirely  cloHctl,  there 
being  no  free  magnelit?  pcjlos.  In  this  arrangement  it  is 
evident  thnt  the  nincHiut  of  magnfitic  materiiu  actor)  upon 
ie  alwayH  a  fixud  ijUEuitity  su  fur,  aX  least,  its  the  primnry 
circuit  TB  coticcrnftl.  While  thia  arrangement  Icails  t:»very 
high  efficiencies  at  full  loads — that  is,  when  the  converter  » 


yniH.  1,  2.  and  2. 

worliing  at  iu  highest  rate— it  has  Iteen  shown  that  at  lower 
rates  of  wnrkiiig,  itofi  when  the  convertors  arc  not  0[>emt- 
itij;  at  their  fullest  capuulty,  ihv  efficiency  is  not  so  high. 
Thia  is  ohvioiia  from  the  fact  that  if  a  given  amount  of  elet;- 
trical  enerj^y  is  reijoired  to  mugiietiRe  and  domagnetise  the 
priniiiry  core  on  aiccount  of  its  maj^kotic  cupacity  under  all 
(:onditions,  whether  with  or  without  a  load  in  the  secondary, 
then,  when  there  ia  a  minimum  number  of  lampR  in   use  in 


Fia.  4. 

the  sflcoud^ir)'  circuit,  there  nill  necoKRarily  Ik-  much  letw 
ex]ienjitiir«  of  otiorK,v  if  the  primnry  circuit.  In  order  to 
overcome  ihie  dilltculty  of  iinci|ual  oHicionciw  at  ditlerent 
Imds,  Dr.  I^onanl  l'i>}iet,  of  this  oity.  han  recently  deii^iied 
ft  tyne  of  ti-at)sfomi«^r  which  adapU  itself  to  condilionH 
existing  iu  the  aricnnd^try  ctrcuil ;  that  ia  to  aiy,  «  trans- 
former which  causes  the  amount  of  energy  utilised  in  the 
piimary  cirenit  to  heiu-  u  Rxed  profwilion  to  the  smount 


of  energy  re<]iiired  in  the  secondary  circuit  in  which  the 
1nnt)i4  are  tititated,  ittid  he  uccomplishes  bis  object  hy  vary- 
iii(;  ifac  magnetic  cirntiit  in  accordance  with  the  load  on  the 
conTcrter. 

The  accomiwiiylug  ongniTine«  show  one  form  of  this 
new  typo  of  converter,  Fig,  4  Xeiug  a  plftp  view  showing 
the  circuit  conncctionn  of  the  ijrimary  and  secondary  cir- 
cuits, and  FigR.  2  and  3  raA]iectively  a  side  elevation  and 
vertical  section. 

As  will  bo  soon,  the  converter  is  monnti.il  ti|H)ii  two 
Htandarda,  S  Si',  hy  ineann  of  an  iron  shaft.  A,  which  is 
clani])od  tight  in  its  bcann^  hy  ntomii  of  the  scrawa  shown. 

Monnt&l  upon  the  shaft 
ai-e  two  iron  itpiderB, 
E  E',  which  cairy  a  jmir 
of  converter  coifs,  A  A', 
the  former,  A.constitut- 
ill"  a  sot  of  primary 
coils  wound  ill  «crioa 
H>K>iit  the  laroiimtod 
ctiivH.  O,  and  made  nf 
lotif;,  thin  stripaof  iron 
having  projecting  teeth, 
N  N',  which  coufititiite 
ihc  |iolefl  nf  the  reispoc- 
livo  coil*,  and  between 
which  teeth  are  woand 
ill  Hcries  on  each  ctrc 
the  coils  A  A'.  The  ar- 
]-;ti)j{cmcnt  is  such  that 
when  tbecoiisarewouud 
ill  ]ioHitioi)  the  pinjecL- 
jiig  teeth  N  N  till  the 
s|ru4>a  between  the  cutU 
on  one  side  and  X'  N' 
between  ihoso  on  the 
other  side.  The  ^vcon- 
d*ry  C4>ilB.  A'  A',  are 
rigidly  fixerl  u|Ktii  the  axis.  n.  hy  a  set  screw,  which 
[visneR  through  the  hub,  H,  while  the  pnmary  coils, 
A  A,  are  free  tu  rotate  upon  the  axiR,  n,  and  have 
a  lever,  L,  connected  to  the  hub,  H,  for  producing  the 
rotation.  This  lover,  L,  hus  conniscted  to  its  free  end  a 
solenoid,  0,  located  directly  in  the  in'juutry  circuit  and  in 
eeiios  with  the  coils  A,  aa  shown  in  Figs.  2  and  3,  An 
:iddidonal  solenoid,  C,  is  located  in  the  secoudarv  circuit 
and  sunoundH  the  firBt-named  snianoid.  The  ipinA  spring;, 
k',  atUichotl  by  the  lever  I/'  to  the  rotttry  priniiuy 
coils,  and  by  an  udjiuting  kltcw,  si*,  tu  a  fiteu  etandanl, 
K  itoBigiLod  to  E'uguhile  the  relative  locatinn  of  the  cores, 
X  N',  of  the  movable  and  iixed  coih  itmler  varying 
coiiititions. 

With  thiii  construction  the  operation  of  the  conrBiler 
will  become  evident.  Suppose,  for  instiince,  that  the 
adju.itiiig  •ici'cw,  s*,  is  so  atljiieted  that  the  sprii% .<'',  will  hold 
the  coils.  A,  in  the  lea«t  elective  position  when  a  ininimum 
number  of  lainjui  ure  Iflcattii)  in  the  secondary  circuit,  f'  w' ; 
then,  as  the  lamps  arc  connoctod  in  circuit  in  the  uaual 
manner,  the  influence  of  the  cores,  N  N',  upon  each  o'.her, 
together  with  the  »lditional  innucnce  of  the  solenoids,  U 
and  V,  U[)on  each  other  in  their  resiiective  circuits,  will 
cause  the  coils.  A,  to  bo  rotaleil  in  the  diroction  of  the  arrow 
shown  in  Fig.  -1.  This  rotation  will  ooiitinue  in  succession 
as  lampR  arc  cut  into  the  circuit  until  a  maximum  numlier 
is  reached  for  the  adjustment  of  the  spring,  :<-',  at  which 
time  the  itolcs,  N  N',  wilt  He  dii-octly  op[HiMi[«  to  each 
ether,  as  shown  in  Fig,  4,  and  the  multipb'  magnetic  circuits 
through  the  twelve  adjacent  poles  of  the  piim^try  and 
secondary  coils  will  aasitwe  a  [Kwition  of  maximuiu  ofll- 
cicncy,  the  regulation  for  intcrmeliate  |)OKittuii«.  as  re- 
<)aired  by  varpiig  nitmljors  of  lamps  in  the  secondary 
circuit,  being  at  once  obvious,  the  magnetic  circiiitt  var>'ing 
in  accordance  with  the  regulation  indicated. 

Dr.  Paget  finds  it  lidvautageous  to  build  up  the  two  sets 
of  coils  of  thin  iron  etj'ips,  GO',  haviug  magnetic  poles, 
N  S",  located  at  definite  intervals  in  each  act,  and  the  strip 
rolled  out  is  shown  in  Fig.  1. 

With  the  constniction  and  principle  explaiucd  above  it 
is  cliimcit  that  the  efliciency  of  the  transformer  is  uniformly 
high  foe  all  loads.— f/eritirW  tVmlJ  (New  York). 
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TO    eORSEBPOVDBNTB. 

AU  Jiiyhts  Sttereed.  Secretaries  and  Managers  of  Oompanif* 
are  intUtd  to  furnish  twtia  of  Metiings^  Isaue  of  New 
Starts,  Inttallaliims,  dmtraets,  and  (inj/  injormaikm 
eormuied  with  Eltctrical  Ertgineeringt  wKwh  may  be 
intnttUng  U>  ovr  reoders.  IwmUn  are  informed  thai 
any  acafunl  of  their  inventtoiis  submititd  to  m  wUi 
receive  our  bett  amsidmttion. 

■^11  tcmmnnwatwut  %ni<nd«d  for  the  EdUor  thc^  be  addrt-tsed 
C.  H.  W.  BicMiK,  1S9-140,  SalubuTi;  Court,  Flefi  Sheet, 
L(mdon,  B.C.  Anonymous  conimunicaiioas  wiU  nof  be 
noti{ed. 

10    ADVBRTISBRB. 

Advertixmenls  gJiaaid  be  addreard  to  th*  Publisher,  139-1^0, 
Saiiiirury  Vourt,  Fleet  tStreei,  B.C.,  and  shtniid  reach  him 
not  later  than  nc<m  of  Thursday.  Special  Terms  for 
a  WW  can  be  arranged  cm,  application. 

filTUATIOHB  VACANT"  ftnd  "WANT  PLACES"  Adrerttte- 
menti  atlU  be  chaxged  kt  THREE  WORD&  for  OKR  PENNY, 
with  «  lUNlltDM  eb&rgc  of  8IXPKM0B. 


.to    80BBCRIBBS8. 

"  Tub  Elbctmcal  Ekoimker  "  can  le  had,  hy  Order,  frtm 
any  Newsagmt  in  Town  vr  Country,  avd  at  the  tarious 
RaUway  Slationx;  or  it  can,  if  preferred,  be  mppiird 
direct  frotA  tl*e  Office^  <m  the  fellowing  terms ; — 

3  uanth*  0  uotithi  tl  icotiUu). 

UniUi  EinBdotti 9*.    Sd.  ...  9*.  bA.  ...  lb.  Od. 

Witlliii  the  Poiul  Union    <U.     4d.  ...  Sn.  Sd.  ...  ITa.  4d. 

Olh«r  PlwMi 4«,  lOd.  ...  9ii.  8d.  ..  l&».  bi. 

(fo«t  Frw,  Pay»bl«  In  Advance.) 

f^hrquts,  Poit  0^  and  Postal  Orders  W  SuhscrijiHons 
and  Advtiiisementit  aluvid  be  made  payable  to 
C.  H.  W.  BiQGa,  ISO-HO,  Salisbwry  Court,  fleet 
Strut,  London,  and  be  avtted  "  Union  fianft." 


BOUND    VOLUMBS. 

fott,  L,  II.,  and  111.,  rKnc  aeria,  ir/  "  Tub  KuicraiCAb  Exoi- 
MKSk "  art  f»ow  ready,  and  can  f»  iM<i  bound  mi  Uv«  tlolh, 
Ifilt  W(efwrf,  priee  S»,  6d.     Sfibirriher*  ortjt  kam  their  (mcti  eopiM 
uMitii  for  Sa,  6d.,  ortooert  fur  bindingcan  bt  tibtaintd,  prinx  Si. 

IMPORTANT  NOTICE. 

We  may  OMtuwMiUy/iiUoio  (Ac  (eud  of  oar  Atneriettn  Cont^m- 
purariea,  apeeiaUy  *tihtn  Uieij  point  otU  a  MrvictabU  laij/.  They 
arv  not  baehiMrd  in  aeking  th<ir  friend*  to  do  att  they  can  far  the 
M'pi/tirt  of  tA«  paper.  Wo  oA  ow  ifit-d4  to  »Ywt«m4«r  u#.  Ho 
paper  that  V3*  Imow  ever  rt/rittj  SuAaerifcerj  or  Advtrti^rrt.  Nor 
th  we;  in  fad,  iw  invite  fA«nt,  btiicoint/  that  Uuf/  wdi  gtt  fiiil 
ealMtfor  thtir  tnmvtif. 
Speeitnet\  wpie*  of  Uu  ptipcr  i«fU  it  itnt  itn  n^twct. 


FALSE  OR  TRUE. 

It  has  been  chronicled  that  nearly  five  hundred  ap» 
plications  have  been  made  to  the  lioard  of  Trade,  or 
rather,  that  number  of  notices  have  been  given  iu re- 
lation to  proviaional  orders.  The  oiliciaU  at  the 
Board  uf  Trade  have  an  invidioue  task  if  they  really 
perform  their  daty,  and  pitch,  vtrithout  further  ado,  ■ 
^onie  four  hundred  of  these  notices  into  the  waste- 
paper  basket.  \Vq  reckon  that  about  that  number 
out  of  the  whole,  are  merely  promoters'  tactics,  de- 
fensive operations,  or  baits  to  trap  the  unwary.  To 
ima^ne  that  some  five  hmidred  different  places  or 
districtH  are  ripe  for  electric  lighting  is  to  imagine  a 
vain  thing.  Nothing  of  the  kind  :  ripe  or  unripe, 
numbers  of  places  have  baeu  invaded  by  company- 
moDKers.  and  from  the  modest  two  up  to  half-a-dozen 
are  pretending  to  compete  for  the  profits  to  bo  ob- 
tained by  getting  a  provisional  order  for  some  parki- 
cular  place.  In  a  large  number  of  case»  the  invasion 
of  these  company-mongers  has  led  to  the  local 
aulhoritiesj  in  self-defence  determining  to  obtain  a 
provisional  order  themselves.  That  the  order  should 
be  a  local  one,  obtained  by  the  local  authority  and 
under  their  control,  we  have  all  along  contended, 
but  in  the  present  instance  there  is  absolutely  no 
intention  of  carrying  out  the  work.  The  authorities 
do  not  really  want  the  orders,  but  they  are  deter- 
mined to  keep  out  the  army  of  promoters  who  want 
to  feather  their  nests,  without  risk,  without  doing 
work,  and  at  the  expense  of  a  more  or  less  gnllibls 
British  public.  The  promises  made  to  obtain  sup> 
port  arc  founded  on  fictions  that  those  who  receive 
will  only  understand  when  it  is  too  late, 

There  will  not  be  one  central  station  worthy  of 
the   name    that    can    require    less    capital    than    a 
hundred  thonsand  pounds.     If  then  only  fifty  pro- 
visional orders  out  of  the  five  hundred  are  promoted 
for  the  purpose  of  doing  real  work,  that  will  involve 
an  immediate  investment  of  capital  to  the  extent  of 
some  five  million  pounds,  and  that  would  be  per- 
fectly satisfactory  progress  to  all  who  have  thought 
much  on  the  subject.     Leaving  the  questiou  of  bona 
fid^  work  for   the  moment,  let  us  see  what   this 
indiscriminate  msb  after  provisional  orders  meaue. 
In  the  first  place,  consider  the  few  individuals,  ficms, 
or   companies    that   have  been  doing  good   work. 
They  have  canvassed,   they  have  influenced,  thoy 
have  worked  for  months  and  perhaps  years,  nursing 
a  place  up  to  the  point  of  getting  into  working  order 
a  smalt  installation.    A  new  company  vrith  a  high 
sounding  title,  with  a  tot  of  guinea-pig   directors, 
whose  solo  object  is  to  advance  themselves  and  their 
own  particular  clique  at   the  expense  of  anybody 
who  can  hy  hook  or  hy  crook  be  brought  under  the 
glamour  of  their  atatcmcnts,  these  companies   and 
these  men,  having  never  "sweated  a  bail  "in  this 
particular  town  or  district,  calmly  give  notice   to 
obtain  a  provisional  order.    Both  the  local  autho- 
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rities,  a.nd  the  men  in  possession,  hare  to  oppose  al 
considerable  expense  this  attempt  to  reap  where  they 
have  not  sown.     Now  what,  do  these  poachers  mean 
to  do  ?  If  tbey  get  a  provisional  order,  they  mean  to 
try  and  float  a  company,  and  get  a  good   big  sum 
for  such   promotion,   leaving    those   who  invest   to 
carry  out  the  work  or  wind  up  as  the  case  may  be. 
If  the  former,  the  work  is  earned  oat  with  snch  a 
load   on   itB  Bhooldere    as  to  prevent  its  being  a 
paying  concern  for  years — if  ever.     Wherever  and 
whenever  there  is  a  bona  Jide  invitation  to  a  com- 
pany or  a   6rm   to  exploit  a  town  or  district  in 
which  no  other  firm  or  company  is  in  possession, 
our  remarks   do    not   apply.       That   is    legitimate 
business.     It  is  not  legitimate  business  to  go  in  for 
a  lot  of  orders  upon  the  off-chance  that  a  certain 
percentage  of  them  will  be  granted,  and  from  those 
granted  to  make  considerable  pickings.     The  money 
that  will  be  wasted  in  promoting  impossible  orders, 
and  in  objecting  lo  them — money  that  goes  to  pro- 
moters and  lawyers,  serving  no  useful  pui-pose  what- 
ever so  far  as  the  industry  is  concerned — would, 
we  fancy,  be  sufficient  to  start  two  or  three  stations 
very  comfortably.     Remember  the  whole  of  this 
wasted  money  comes  from  the  pockets  of  the  public 
who  have  been  inveigled  into  contributing  to  the 
funds  at  the  disposal  of  these  wirepullers.    The  men 
who  take  the  plums  are  behind  the  scenes,  and  take 
good  care  to  lose  nothing  themselves.     Everything 
they  get  is  plunder,  and  when  the  final  crash  comes 
they  are  found  to  posaeBS  no  shares.  The  misfortune 
is  that  there  exist  side  by  side  with  these  rotten 
concerns,  stable  companies  whose  directorates  and 
managers  are  men  of  the  highest  honour,  whose  aim 
is  to  do  honest  work,  who  will  not  countenance  in 
any  shape  or  form  underhand  or  doubtful  dealings, 
and  these  when  anything  goes  wrong  are  troubled 
because  of  sins  they  have  never  committed. 

To  epitomise  what  wa  are  driring  at — firstly,  we 
maintain  that  the  pixiper  people  to  have  the  control 
of  local  lighting  are  the  local  aiithonties.  \ny  pre- 
tentious companies  centralised  in  London  or  else- 
where, that  act  as  if  they  were  desirous  of  lighting 
half  the  kingdom,  are  simply  in  the  hands  of  com- 
pany-mongers, never  have  and  never  can  do  good 
work :  their  sole  object  is  money  speculatively  ob- 
tained. The  model  to  be  followed  by  electric  hght- 
ing  companies  is  worked  oat  ulearly  by  what  has 
taken  place  in  gas  lighting — local  men,  local  com- 
pooies  for  local  work.  Fm'tber,  these  pestiferous 
promotcre  arc  not  wanted  for  the  enlightenment  of  the 
public.  They  do  harm,  njt  good.  Their  statements 
are  fiction,  not  fact.  Tbey  have  their  own  ends  to 
gain,  not  the  pubhc  welfare,  and  they  really  know 
little  of  what  tbey  talk  learnedly  about.  It  is  the 
indiscriminate  action  we  arc  so  strongly  condemning, 
not  the  invited  action.  We  admit  a  company  may 
initiate  local  action,  may  piomole  local  action,  and 


be  justified  in  every  step  taken,  bnt  then  it  does  not 
go  outside  its  means.  Why,  if  some  of  the  applicants 
were  allowed  all  they  ask  for,  or  a  half  even,  they 
could  not  raise  enough  money  to  pay  the  tax  at 
Somerset  House  !  Lastly,  we  have  strong  and  grave 
objections  to  a  foreign  fishing  company  poaching 
upon  the  district  that  someone  else  has  laboriously 
worked  into  a  fit  state  of  mind  to  take  the  electric 
light.  The  fishing  company  may  succeed,  as  sucli 
moves  often  in  this  world  do  succeed,  bnt  they  are 
not  to  be  commended.  The  lioard  of  Trade 
has  its  work  cut  out.  If  it  does  it  well,  it 
will  have  the  thanks  of  every  right-minded 
member  of  the  community  ;  if  it  does  it  badly,  wo 
may  expect  another  electric  boom,  with  subsequent 
disaster  and  pcmioitcnt  damage.  Hushing  will 
benefit  us  nothing.  Fifty  millions  cannot  be  pro- 
fitably expended  at  present.  There  are  not  many 
Ferrantis  about,  and  few  besides  Ferranti,  and  those 
directly  associated  with  him,  really  know  what  a 
central  station  for  the  whole  lighting  of  a  town 
means,  Money  invested  in  little  petty  attempts  to 
put  a  hght  here  and  a  light  there  is  not  what  we 
want.  "All  or  none  "  should  be  the  motto  of  every 
provisional  order,  and  "  all "  means  more  thou  most 
folks  think. 


SILVERTOWK. 

The  strike  seems  hke  the  brook — to  be  likely  to 
go  on  for  ever.  We  hoped  from  week  to  week  to 
have  been  able  to  chronicle  the  termination  of  the 
dispute,  but  it  seems  to  us  that  this  is  rendered 
almost  impossible  by  the  action  of  some  of  the 
political  papers  and  partisans.  It  may  be  worth 
while  to  point  out  to  these  people  the  harm  they  ara^ 
doing.  Silvertown  has  another  factory  in  France. 
The  probability  is  that  the  management,  if  they 
cannot  come  to  terms  with  their  workmen  here,  will 
quietly  transfer  a  lot  of  their  work  to  the  French 
factory.  How  will  this  help  the  labourer,  who  per- 
sists in  demanding  a  higher  rate  of  wage  in  this 
caea  than  is  paid  by  competing  firms?  If  this 
is  not  killing  the  goose  that  lays  the  golden 
eggSr  we  don't  know  what  the  process  is. 
In  the  long  run,  the  labourer  will  find  that 
employment  can  be  given  only  to  a  triSing 
number  compared  with  the  number  employed  here- 
tofore. It  is  a  misfortune  that  a  man's  truest  friends 
often  have  to  give  him  unpalatable  advice ;  and,  con- 
sidering ourselves  true  friends  of  the  Silvertown 
workmen  and  workwomen,  we  advise  them  to  make 
terms  with  the  masters  as  quickly  as  possible,  or 
they  will  find  it  too  late.  No  end  of  opprobrious 
epithets  have  been  showered  upon  the  heads  of  the 
management  of  Silvertown,  and  upon  the  heads  of 
prominent  shareholders,  but  we  are  ready  to  contend 
that  in  no  ruspcct,  when  compared  with  similar 
establishments,  have  the  workmen  any  reason  to  Gud 


{bqU.  The  abiiurciity  of  ai:;gnine  itpOD  an  ideal 
relationship  between  master  and  man  is  cleiir  to 
everyone  who  has  not  an  object  to  serre,  antl 
this  ideal  relationshrp  can  only  exiitt  when 
the  milleimium  has  converted  human  drosB  into 
human  gold.  Given  mon,  as  men  are  to  b^*  found 
every  day.  each  working  for  his  own  hand,  the  resolt 
mtist  b«  A  kind  of  trimming  all  i-ound.  The  smaller 
the  friction  the  better  for  all  parties,  and  in  all  caHe» 
someone  must  give  way.  It  sGoms  to  ns  in  this  par- 
ticular ease,  where  the  masters  have  a  second  string' 
to  their  bow,  and  at  the  same  time  have  always  fully 
conformed  to  the  ordinary  payment  of  wa^es  in  tlip 
trade,  that  the  detnands  of  the  men  are  impossible. 
Why  should  they  alone  hi:  asked  to  increase  tln'ir 
wftRes  sheet  while  othere  who  sell  similar  goods  are 
not  so  asked  ?  Is  it  that  soiueone  pnUing  the  hidd«ii 
strings  is  desirous  of  damc^jinf;  this  company  in 
favour  of  its  competitors  ? 


CORRESPONDENCE. 


LEAMINGTON  TOWN  CLERK'S  REPORT. 
To  THE  EnrroR  op  Tiik  Elkctkh'Ai,  ENorxKEK. 

Sib, — We  preBnine  it  is  har.ily  nccenfifipy  to  [wiiit  o«i  tn 
the  readers  oi  a  technical  iiupct'  like  voiirs  tkc  tact,  thai  the 
town  clerk  of  I.e.imingti>n  was  mistitkcn  in  his  atatcnictit 
that  the  "iii»ei>iit'i*l>Ie  objection  '"  to  the  Tbotneoii  HoiiHUkrt 
syatem  ia  that  tkc  ii(;hl4  will  not  burn  more  than  ei^ht 
houra  at  a  time  without  rciiDwul,  nod  Lhul  iv  make  it  u 
snocofw  it  would  hn  necessary  In  have  a  sucuitd  set  uf  \iitn\t» 
to  turn  on  whon  th«  first  set  had  burnt  out. 

This,  of  coiirsfi,  all  bbu  world  kuuws  ii>  not  a  facti  aiid  we 
merely  vrish  to  put  oti  record  our  protest  against  the 
appearance  of  sucn  a  Rtatenient.  — Youi-s,  etc., 

Laisg,  Wharton,  akd  Down. 

LoDdoii.  W..  Nov.  26,  l«89. 


DERBY  CEILING  ROSE. 


We  itliuUute  herewith  a  neir  ceiling  rcMe,  manufactuKHl 
hy  Meeers.  .1.  Davis  and  Sous,  All  Sajntii'  Works,  l)crhy, 
and  named  by  thom  the  "  Derby  "  ceiling  rose.  In  this  A 
i»  the  usual  porcolain  ceiling*  pliUe  or  base,  and  B  a  poi-celuin 


capor  cover.  CCarehrassstudslixorl  to  the  cover  (only  one 
Htud  being  shfiwri) ;  iheae  Ht  into  bran  sprini^s,  K  K,  tixi;d 
tothnb»'0,  which  holdnpthe  cover,  and  form  thecontuctB. 
A  fiiso,  I',  with  lin.  break,  i«  attached  to  the  cover.  Tb« 
complete  pcnfUut,  including  fuse,  is  soUxuriuuned,  and  in 
Kxed  or  dobicherl  hy  a  turn  of  the  hand,  the  weight  of 
[KHidant  tending  to  improve  the  ronUct  The  ca|),  vith 
altjienrloKO,  C.LU  be  removed  ut  will  for  cleaning  or  during 
the  summer, 
liarin. 


llie  Ihuu  ciin  remain  in  |msition  without 


WEW  YORK  NOTES. 

(FROM   OVR  HPF.CIAI,  COKRkSPONDKST.J 

TIte  Slttirit  LiylU  S.tuuliou. 

The  Wvrlf*  htir  Pn^td. 

CowniniMtf  Tfltfraph  RaU*. 

Thf  Wet^n  Union  SfKn't  Pi9ht. 

Tht  J'oMllUUlrrt  il*  C'-n/rrtKr. 

A  Slalt  Bftrtric  Lighting  AimeiMion. 

ilnnti/ivlMtr  */  Tf*l  ftutnimtvU  im  Aittrita. 

A  iVnr  ^rid/f  'iml  fUfidnnee  OofU, 

The  iffoniiK  Ba'ferti  Silvaticn, 

Nkw  Vohk,  NweaU>«r  Iv,  JSSO. 

The  electric  hght  is  emhially  niakinj;  its  rea|>pesrance 
in  thfr  Mtreeti*  of  New  ^  oik.  The  coni[»aniea  h.ive  appar- 
uitly  n'«olvorl  ti)  iimftt  by  the  lesHon  thov  received  a  short 
tiiiiongo,  when  the  newspapers  did  their  level  beatto  throw 
the  jiulilic  into  a.  state  of  ]>anic  and  are  still  busy  renewing 
their  overhead  «irciiit«  with  gooil  wire  and  taking  down 
the  ok]  tnatorial  which  had  romainixl  in  8ervi«e  too  long. 
Most  of  the  electric  lights  in  the  [irincijta.1  iHii«  of  the  city 
are  hlazing  away  again,  but  th«re  ia  still  a  fair  sprinkling 
of  (lark  Rpotc,  ami  ijiin^  of  workmen  are  busy  every  day 
in  mimy  places  putting  up  ei«:w  conductors.  The  reign  of 
common-senK  seems  to  have  returned,  and  every* 
body  welcomes  the  reappearance  of  the  light,  which 
iviis  sidiy  missed  Juri  n^  the  past  few  weeks  of 
ddrkncns  ihaLlDlI  niron  Now  York  immudialely  after  the 
death  of  Feeks.  The  episode  of  the  horse,  which  I  described 
last  week,  fell  remarkably  flat  in  spite  of  the  deter- 
mined vitbrtH  of  the  iiews[»i(>er  men  to  work  it  up  into  a 
se)i»ati(jnsl  st^jiy.  It  huppenei]  the  d^y  Wfote  election 
■lay,  snd  the  pubUc  min<l  wua  too  much  occupied  with 
pditiciil  tu^tteiH  to  |».i.v'  much  attention  to  the  va^rics  of 
tlie  "deadly  wireo,"  Ijesides  the  chief  sufferer,  a|>art  from 
tLc  hui-HO,  was  a  [loliuoniun,  and  the  Kow  York  iMilico 
indulge  in  eo  much  indiscriminRtc  clubbing  and  revolver 
practice  without  just  cause,  that  no  doubt  newspaper 
readers  were  glad  to  see  the  t^ltleM  turned  for  once,  especi- 
ally iis  retidistion  was  out  of  tlio  <{iicmiori. 

The  World's  Fair  pi-ojcct  is  now  "  booming."  The  com- 
mittee have  (lecidcl  to  withdraw  their  propoiul  to  use  part  of 
Central  Park  for  tho  site  of  the  Fair,  and  the  opposition  to 
the  whole  Dchomc  which  the  (iropo^od  mc  of  the  park 
aroused  has  diHajiiiciircd.  A  giiarantfo  fund  of  five  million 
dollars  is  heinc  collet-ted  by  public  suincri[ition,  and  the 
amount  ple^lged  alreiidy  oxcee'ls  three  millions.  .Mr.  Kilisun 
biu  iubttcribed  &,000dole.,  und  the  nuinut  of  various  im)N>r- 
tant  electrical  comjKimes  aUo  amioar  in  the  IJtt  opposite 
reapectable  suma.  If  the  exhibition  scheme  shotdd  reacli  a 
Sitcoeasful  isaue,  and  New  Yoik  the  location  choeon,  the 
electrical  industiios  will  unduul*t«dly  make  a  magnilicent 
dispby. 

Dr.  Norvin  Green,  the  president  of  the  Western  Union 
Te](r^ra{)h  ('ouijia.tiy,  has  addressed  another  long  letter  to 
the  rrwtniiwtcr-Oeiiend  protesting  against  the  new  rates  for 
(jovurnnmnt  telegnims.  Dr.  Green  poiutx  out  that  if  the 
entire  businesa  oftbe  company  bad  been  done  last  year  at 
the  rates  proposed  by  Mr.  A^'aniiuiakor,  the  receipts 
would  ha.vc  l>een  4,000,000dol&  less  thun  the  actiml 
cost  of  transacting  thiit  business.  Dr.  (Jrcon  *ay*  ihM 
the  suggestion  of  a  boairl  of  arbitration  is  what,  bis 
com|ia.ny  has  always  proffered.  It  has  always  been 
willing  tn  give  the  [)ostal  autborities  the  fullait  optxir- 
tunity  to  «ean;b  into  the  cost  of  telegraphic  husiaow  ana  to 
accept  freely  ihcir  imnartial  judgment.  If  the  Postoustcr- 
(renor.ll  prefers  to  delegate  that  judgment  to  a  hoanl  oom- 
iiosed  according  to  his  suggestion  (which  1  communicated 
liiBt  week),  leaving  the  rates  (or  this  yew  to  be  goveniod 
by  th:4t  result,  the  cximpany  will  be  glad  to  assent.  Mr« 
Wanamaker,  by  the  way,  su^ested  that  the  bonrd  of  orht 
tralion  should  make  recommend&lioiie  for  the  latea  for  the 
next  ft!4cal  year  h»  he  considered  those  foi-  the  present  one 
as  already  (ixoi).  The  Western  Union  Company,  however, 
iiiclhios  to  view  the  matter  in  a  ditferent  hgbt,  as  the  ful- 
lowing  roaolutioM,  adoptod  ut  a  nteeUiig  recently  held,  guea 
to  show:  "  Kesolrerl  that  this  commny  will  tnuwmit  as 
heretofore,  with  duo  priority  and  diligence,  all  telegrams 
hot  ween  thcseveraldoiiartmenta  of  the  Oorernmont  and  their 
ollicers  and  agentJi ;  but  this  comiuLiiy  will  not  accept  mi 
finid  [layment  the  rate^  cslAbhithcil   until  tts  right«  in  llut 


regard  have  r«tN!ivcd  such  furtfaor  congidenttion  m  it  may 
be  iMe  to  socuro,  &nd  tbc  president  of  this  cnmpany  la 
hereby  directed  to  file  a  copy  of  thin,  our  protKRt,  with  the 
beads  of  the  aeveral  oxMULiTe  dopaj-tmeiibi  of  the  t'nitod 

LfiaL  week,  the  I^oatmaster-Gencral  hold  u  cuiiference 
nilh  the  itoitLniuRtera  of  Rome  of  the  Ini^or  eities,  and  he 
nolihed  thom  that  he  will  rocommund  in  his  report  iomc 
«)rt  of  \tQstai  tolographa  in  contiGcUuD  with  the  I'ost  Oftitc 
lleputnient  Mr.  nanamakor  is  nf  npinion  that  the 
time  for  «i«h  »  movctnent  han  come  am]  he  will  urge 
it  atrongly,  loavint*  the  deUils  to  <JonE;res&  Nuthittj; 
transpinBu  ai  to  what  sort  of  postal  telegraphs  Mr. 
Wanamaker  wants,  wh«ther  he  means  merely  the 
cullection  aud  delivery  of  telegranit  by  postmen  us 
prerioutty  uropoccd,  or  whether  he  intends  to  go  in 
for  tlie  whole  bnnneas — lock,  sUwk,  and  barret  Nor  whs 
it  clear  what  advice  or  assistance  the  local  jtoatmiuterfl 
coiilduffer  with  re(;ard  to  the  organ isation  of  a  tele^rrajih 
fysttm,  as  they  could  scarDoIy  be  expected  to  know  any 
moPB  abwit  the  maltor  than  Mr.  Wanatnakor  himself,  and 
the  amount  of  hin  knowledge  of  telegraph  inntten*  in 
apparently  very  small.  That  lofty  maimer,  too,  of 
"  leaving  the  dolailKto  Congress  "  is  cartainly  rathoriinfHir 
to  "  Coni|:res8,"  and  perhaps  Con^p'oss  will  prefer  to  leave 
the  detaiTs  to  ^fr.  Wanamaker. 

liiuic  week  the  MaKwichuHetta  Kloctric  LightingAetociatioii 
was  fotiDod  in  Boston.  About  40  comnanio?  were  represented 
at  the  meeting.  Themembcrshi|>nf  ihc  ft»iociiitinii  is  limited 
to  genera)  ttataon  companies  dninfi;  an  electric  lighting  aii<l 
motor  business  for  cnmmercin.1  puqymes.  Gbis  compnniw 
doing  an  electric  ligbtini;  and  motor  businens  may  hecomo 
menibera,  and  a  nitmbM*  of  such  companieA  were  repre- 
sented at  thempctiiig.  TheobjocU^nf  (hcaitsociation  at%  "to 
[o«t«r  and  proin'>l<!  the  common  interest*  of  its  mcmbora," 
A  movement  is  i»n  toot  to  organise  State  electrical  .x-wtiria- 
tions  in  all  Statea.  The  promoters  of  this  movement 
•ay :  '*  Had  th*re  been  a  ]iropcrIy-OTgnnifl«l  elpi:tri.'ai 
a^taociation  in  the  State  of  New  York  to  look  after  propcwcd 
legislation,  the  laws  requiring  criminals  to  be  ex&ciited  by 
electricity,  and  creating  a  '  Hoard  of  Klectri«al  C'onlToI '  in 
Nuw  Vork  City,  composed  oxcliiittvuiy  of  politicians  (there 
Iwing  no  electrician  in  its  membership),  would  never  have 
made  New  York  the  electrical  plague  spot  of  the  country. 
The  itamafcc  done  to  iho  electrical  industry  by  these  two 
laws  Es  simply  enoimoua.  Such  dumagc  may  bu  per- 
petuated if  ^ecUve  measures  of  prevention  are  not 
provided." 

Until  compurutivoly  lately  ATiiericaii  nmnufaftiirent  h;>ve 
not  found  tbemsdvcs  e<|Ua]  to  the  pixtdueliori  uf  tine 
apparatus,  such  as  station  measuring  instruments  and  te«l 
ineitrumeDls,  the  majority  of  those  in  U3«,  especially  of 
the  latter  kind,  being  of  English  make.  Things  are 
ckMXging,  however,  and  now  soveml  welMcnowii  firn)s  are 
devoting  themeolvos  to  the  maiiitfacture  of  this  indispen- 
sable clas3  nf  electrical  appliances.  The  Weetem  Klectric 
Company,  which  manufactures  almost  cveiytbing  oloctrienl, 
is  at  prenent  engaged  on  turning  out  high-class  t««t  and 
moaauring  iiiBtnimentA,  the  new  department  being  under 
the  iliri'ction  of  Mr.  Ooorge  Ilaniiftoit,  for  many  years 
chief  electrician  to  the  W'eatem  Union  Tel&granb('ora[>ikny, 
itnd  who  joined  the  forces  of  the  W<Ml«rn  Electric  «  few 
months  ago. 

Messrs.  .lames  Queen  and  Co.,  of  Philadelphia,  are  also 
attracting  attention  in  the  name  line  of  bnsine^,  and  they 
have  lately  brought  out  a  new  st^indurd  resistiince-iMix 
and  Wheatfltone  bridge,  d«igiieJ  by  Prof.  W.  A.  Anthony, 
which  embraces  some  novel  and  valuable  features.  The 
i-oils  in  this  »«t  consist  of  ten  ,'{,  ohm,  ten  unite,  ten 
tL-n8,  t«n  huiidroilM,  and  tun  thousands,  giving  an  aggregate 
reiflBliinee  of  11,111  ohms.  The  tormuial  blocks  of  the 
ftls,  inetoad  of  l>eing  arranged  as  dials,  are  set  out  in  rows, 
tliiiH  greatly  faciliUtting  the  cleanini;  of  the  ebonite  top. 
Ity  this  arrangement  Of  the  terminal  mocks  in  i-ows  instead 
ol  in  circles,  it  is  .dso  gx^ble  to  connect  up  the  coils  in 
i»eriea  or  in  multiple  arc  at  "ill.  In  this  way  a  cciiiHtant 
check  an  ho  kept  on  the  accuracy  of  the  coils  aa  it  in 
idwnys  easy  to  compare  them  with  tbo  standard  and  olao 
with  one  another.  The  arms  of  the  bridge  contain  otic,  10, 
100,  1,000,  and  10.000  ohms  on   iHch  side  :  u  fixed  iloulile 


plug  reveraer  ia  mounted  at  the  centre  of  the  bridge.  An 
ineenious  device  for  determining  tho  tempeniture  of  the 
coils  has  lutuly  beun  added  to  this  set  by  Prof,  Anthony. 
Tb is  consists  of  a  "  temperature  coil "  of  coppur  wire,  ivhuso 
resistance  at  the  Btandj.n)  temperature  is  2ftU  ubms,  and  a 
change  ia  the  appiireut  reotstaiice  of  this  coil  mouured  by 
tliQ  coils  of  the  set,  which  are  wound  with  ulatinoid,  is 
oqutvalont  to  a  change  in  the  temperature  of  toe  coil,  and 
consequently  of  the  whole  set,  of  td^.  C 

The  stoi^ge  hHlt«ry  situation  remains  j)ractical1y  in 
sbiiw  '/ui>.  The  Fourth>avorino  care  are  stilt  laid  u)i,  to  the 
rogret  of  both  the  travelling  public  and  the  electrical 
fnilemity.  and  the  Jvdien  Company  are  busily  engaged  on 
the  matiufacture  of  '*dry  powder"  plates,  by  presaure, 
which  wilt  be  used  on  the  cars  in  ijiicstion.  Tho  Jnlion 
Company  alat«  lb.it  it  is  a  relief  to  them  to  know  just  what 
the  court  n'ants.  and  that  in  meeting  xhe  terms  of  the  latest 
decision  they  promise  to  produce  a  battery  RU|>orior  to  any- 
thing that  they  have  yet  obtained  from  their  oxjHirimeots 
and  practical  work.  If  this  should  be  fuljilled,  tho  injuric- 
tion  will  certainly  jtrove  to  bo  a  bleR-iing  in  diBguise,  but.  it 
is  curious  that  the  .hilien  Company  ahould  have  n-aite<l  for 
the  cmirtfl  to  corajiel  t^em  to  imi>rovc  their  iiroccs.-ics. 
There  is  a  mmour  afloat  of  a  "combine"  between  the 
Julien  and  Brush  storage  battery  interesta,  whereby,  under 
bfao  Brush  patents  vonLrolIing  broadly  the  mechanical  appli- 
cation of  the  active  material,  the  Julien  Company  would 
be  niasteni  of  the  situation.  The  Brush  patent  covers  the 
broad  principle  of  mechanical  application  to  the  supjjort 
plate,  no  matter  in  what  form  :  it  also  covers  the  invention 
of  receptacles  or  perforations  in  the  suijuorl  plate.  A  deci- 
sion in  tbo  case  is  awaited  with  much  interest. 


SHEFFIELD  AND  ELECTROPLATING. 


Fligh  jinks  were  carried  on  by  the  emptov^s  and  guosts 
of  Moasni.  Walkerand  Hall,  of  the  Electro  Works,  ShefHold, 
lost  week,  in  honour  of  tho  coming  of  age  of  the  eldest  son 
of  the  senior  narlner,  Lieut. -Colonel  J.  E.  Bingham,  J.P., 
of  the  linn.  The  feativieiea  appeal  to  ua  inasmuch  as 
Mr.  Walker  nua  the  lirst  to  inti-oduce  electroplating  as  a 
commercial  pursuit  into  ShefGeld. 

Mr.  Darwin,  in  proposing  conlinuod  success  to  the  linn, 
pointed  this  out  Among  other  things,  be  said,  having 
been  connected  vrith  Walker  and  Hall  for  over  liO  yours, 
it  had  been  considered  an  opportune  moment  to  give  a 
ftiumf  of  the  rise  and  progress  of  the  Arm,  who  might 
claim  to  be  almost  tho  oriciuators,  and  certainly  Mr. 
Walker  was  the  first  to  introduce  practical  electro- 
plating as  a  commercial  piirsiut  in  Sheffield.  Mr. 
Walker,  the  founder  of  tho  firm,  was  eugagod  to  assist 
the  late  Mr.  Wright,  an  apprentice  of  old  I>r.  Shearman, 
and  who  subsequently  became  the  successful  inventor  of 
olectroplating.  FrtKuiettly  since  his  retirement  from  busi- 
ness, Mr.  Walker  had  expminod  to  him  the  many  difficul- 
ties he  bad  to  encounter  during  his  early  business  career, 
for  when  ho  bognn  electroplating  he  had  everything  to  do 
by  himself— all  had  to  bo  created.  Mr.  Walker  was  not 
only  the  first  succedsful  practical  plater,  but  he  vras  also 
the  actual  inventar  of  that  part  which  had  since  become 
iwrha{is  one  of  the  largest  branches  in  tbo  clectroplslc 
tnuic  Tho  procosa  was  novor  patented,  it  being  rogardod 
RB  so  capable  of  imitation  that  Mr  Walker  was  satisfied 
U>  keep  the  thing  simply  a  secret  within  his  own  place.  The 
system  only  toukod  out  to  the  world  by  d^reoft,  and  tliere 
were  still  many  firms  who  were  obliged  to  use  a  coating  of 
oo])[ier  betwoen  the  article  and  the  aitver.  The  busineaa 
waa  be^n  in  what  was  known  as  the  "  boil  shop."  Being 
only  u  poor  man,  Mr.  Walker  felt  tlid  necessity  of  capital 
utid  also  tbe  lack  of  cummercisl  knowledge.  These  were 
combined  in  Mr.  Hall,  tho  late  and  moat  respected  urvele  of 
their  present  pro[)rietors.  This  excellent  gentleman 
joined  Mr.  Walker,  and  the  firm  had  soon  to  increaso 
their  promises  by  a<bling  those  previously  occupied 
by  the  late  Dr.  Knight,  and  il  was  in  this  very  hou-<o 
that  the  inventor  of  electroplating  and  Mr.  Walker 
first  met.  There,  in  addition  to  plating  for  all  the 
tnanufucturora  in  Sbolfield  and  others,  they  began  to  make 
niKMMis  and  forks,  and  thus  thny  succeeded  in  establishing  u 
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bilim4«s  which  Was  a  crddit  to  thetnaelvM  unci  an  honmir 
to  their  memory.  In  IHSfl  Mr,  Hall  iiitroiiufcd  his 
nephew,  Mr.  John  E,  Bingham,  vfho  vtm  then  a  yomig  man 
very  similar  in  np[>onriinr(!  and  m.inn«r  to  bin  ten,  nlioso 
majority  thoy  woro  that  <]a.y  celebrating.  Mr.  Bingham 
iromptiy  gave  endence  of  energy  «"''  forosijjht,  anJ  when 
evotiiually  got.  the  rcitu  into  nta  own  hanoa,  one  of  the 
'Bin  things  be  did  vns  to  porauade  hia  Ibon  |>riiici|j»l8  tu 
adopt  a  corporate  mark,  one  that  would  secure  and  more 
firnily  eatablish  the  good  name  for  sterling  (tuality  which 
wa*  alwayi,  oiid  wm  t<wJ«y,  their  dctorminaUon  to  oiain- 
UId.  That  mark  was  the  well-known  and  unirersally-dii- 
tributed  fla^  attached  aa  it  was  to  artiulcs  of  their  ninniifav- 
ture  in  every  part  of  the  known  world,  and  one  that  wita 
recogiiiHcd  uvetywhcru  as  dcimtJn;;  a  Hhuidaril  of  high 
quality.     In  tho  wonls  of  a  factory  wag — 

The  [lu  tliat'i  bnrnil  a  tlinuMnil  itornin 

The  Mtllc  &nil  the  brccm, 
l»  very  oftmi  t*  br  rnun'l 

Oil  "Coffcw'  ami  on  ''Ts.:.." 

The  n«>:t  step  vras  the  pnKliictioii  of  ciitlory  in  sLocI, 
ulixtroplatti,  and  silver,  folluwod  Ly  the  mHaufactiire  of 
hollow-war«,  and,  Eiibeeqiieritly,  u  d«{Kii'tnient  for  tho  pro- 
duction of  plated  Britannia  metal  ^oo<l8.  Aitor  supply- 
ing the  merchants  of  Slietlield  for  some  time,  Mr. 
Birit;liain  docided  to  got  iittu  direct  commuiiicutimi 
with  tho  London  mercnaiitft  for  for&ign  trade,  and  to 
reach  the  courtry  jewellers  and  cutlers,  ill  onler  not 
only  Lo  diiiplay  tneJi'  deHigti!),  hut  to  iiuiinuin  their 
workmanship  and  prove  theiiuulity  of  Lhcir  warua  by  beiFig 
able  to  improas  their  trade  mark,  tho  llag,  ii[>on  iheir  goods. 
Shortly  after  Mr.  Walker  retire<l,  followed  at.  a  later  period 
by  Mr.  Mall,  both  niaintaining  to  the  end  a  kindly  teGliu|j 
to  their  old  workpeople  and  successors.  Mr.  J.  E.  Bingham, 
who  was  for  some  time  sole  proprietor  irith  the  bitsiTie«8 
under  hi9  entire  charji^e^  was  eventually  JQiiied  by  liia 
brother,  Mr  Charles  H.  Biji)i;hani,  who,  by  hi«  indiiatry 
and  mechanical  knowlod;;e,  had  maturiiilly  contribiitod  to 
tho  general  success  of  tho  business,  nbich  had  grown  fiom 
an  aflair  engaging  about  30  handa  to  a  huge  estahtiithmcnt 
constantly  cmploving  more  than  700  workpeople.  lie 
had  no  doubt  \\  alker  and  Hall  were  now  the  largest 
manufacturers  of  electroplated  and  silver  goods  in 
Encland.  Diirinj;  that  time  the  relations  between  miutcrs 
(Uia  servants  had  been  of  the  must  pleasing  and  hurmoniuUB 
diaracter,  hugely  owing,  no  doubt,  to  the  fact  that  almost 
OTWy  member  of  the  managing  staft",  and  many  of  the 
workpeople,  had  been  there  the  whole  of  their  working 
lives.  The  f\cm  had  alwayti  iiivitcti  them  to  juin  In  their 
festivities,  tJio  colebrution  that  ovoning  being  the  largest 
vet  held — over  850  workpeople  and  wives  beinc  present. 
The  first  and  Ainaltest  was  Iicld  in  a  hotel  in  Iiigfa-atrvet 
ill  18G3,  when  they  met  to  celebrate  the  m:irriagu  of 
Mr.  and  Mrs.  .1.  E,  Binghnm,  Some  yoara  later  they 
assembled  at  tbo  Cutlers  Hall  to  celebrate,  not  only  the 
marriage  of  Mr.  and  Mrs.  C.  TI.  Binghank,  but  al^o 
to  welcome  Mr.  ('harle.*)  an  a  jiartnor.  Tho  senior 
principal  bad  been  elected  by  the  Cutlers'  Company  us 
Master  Cutler  on  two  separate  occasions — an  honour  for 
which,  he  believed,  there  had  been  no  precedent  Mr. 
Charles  Bingham  was  rising  into  position  in  the  company, 
and  before  long  would  nu  doubt  be  at  its  head,  whrn  be 
would  no  doubt  entertain  his  friends,  including,  of  course, 
his  worki)eop1e  in  that  title.  During  bis  second  year  of 
otfiee  Mr.  J.  E.  Bingham  initiated  the  SbuQiold  Workmen's 
Handcmfu  Exhibition,  which  was  o[>cned  by  His  Hoyal 
lligbno6«  Prince  Albert  Victor,  and  Mr.  Bingham  had  the 
honour  of  introducing  the  Prince  to  bis  workpeople,  at  the 
works,  and  aftorwards  of  eiiterUining  him  at  a,  dirinvr  at 
which  Movenit  of  them  wuro  present. 

The  Chairman  (Lieut. -Col,  Biiigbnm)  in  bia  reply  referred 
to  the  iiitroduction  of  this  industry,  and  reiDarked  i\ia,l.  he 
desired  there,  speaking  before  that  compojiy,  to  remeiiiber 
tho»u  who  had  borne  the  huidcn  of  tho  promotion  of  electro- 
plating in  Sheffield — Mr.  Walker  and  Mr.  Hall — who  after 
a  Dselnl  and  honoured  life  ha*!  gone  Ui  the  rest  thoy  had  so 
thoroughly  earned,  .ind  which  be  hoped  they  would  all, 
employer  and  omployod  alike,  succ«ed  in  obtaining  after 
the  Liu'caoil  and  ti-oiiblo  of  life  wore  post.  Their  trade 
mark,  as  they  had   beaii  remtndwl,  was  the   flag,  and  he 


tnistod  thoy  wotild  take  firm  grip  of  the  stnfT  of  that 
Hag.  and  r«ar  it  stca<3ilv.  and  hoHl  it  truly,  in  the  eatiaa  ot 
Walker  and  Hall. 


THB  EDINBURGH  EXHIBITION. 

ThB  following  communication  has  beun  sent  u>  the  mem- 
ber* intnrest«<l  by  the  secretary  of  the  l^oiidon  Chamber  of 
(Jommorce  : 

Sir, — I  beg  lo  send  you  apjwnded  copy  of  tho  report  of 
tho  Special  Committee  of  the  section  on  the  Edinburgh 
Exhibition,  together  with  Mr.  Lee  Bspty^'s  reply  thereto,  in 
iicconkuco  with  the  following  resolution  i^asaod  unani- 
raouBly  at  a  meeting  of  tho  Electrical  and  A.llic<'  Trrwles' 
Section  Committee,  hold  on  Monday,  tho  2-')tb  inst., 
"That;  Mr.  Lee  BApty'.i  letter  he  circidatod,  together  with 
topy  of  the  roport  of  the  Sijeciid  Committee,  to  each  mem- 
ber of  the  electrical  section,  and  each  member  be  reqUfWted, 
not  later  than  December  .'»,  to  inform  the  wcretary  of  the 
Lundun  Chamber  of  Conimeree,  I-iuitcheap.  E.C.,  (or  the 
information  of  the  committee,  whether  he.  or  his  firm,  or 
company,  purpose  cichibiting  at  Edinburgh  on  these  torma." 
I  shall  be  glad  to  roooivo  your  reply  at  your  earliest  con- 
vetiience. 

Htj'orl  ff  tlie  Spfdai  Committtt  m  tkt  Ediairur^  Eakihilwu 

.\t  the  meeting  of  the  committee  of  the  aoclion  which 
was  hold  on  :iStb  October,  tho  following  resolution  wa* 
proimse'l  by  Xtajor  Flo€>d  l^agc,  seconded  by  Mr  Swta- 
Ijurne,  and  airriod  unanimously:  "That  with  n  view  of 
tho  oloctricui  industry  tuking  common  and  united  action 
with  regard  to  the  proposed  electrical  exhibition  in  Edia- 
hurgh  in  lJS90,  a  committee  be  npijointed  to  consider  the 
conditions  on  which  it  may  be  advisable  to  take  pan  in  the 
exhibition,  and  thitt  a  meeting  of  l-he  electrical  section  of 
the  Chamber  be  called  for  Monday,  1 1th  Novcmlxjr,  to 
receive  ihe  report,  and  if  thought  advisable  to  take  action 
thereupon." 

Vour  committee  have  considered  the  question  roferrod  to 
them  in  the  above  resolution  and  have  the  honour  to  report 
as  follows ; 

1.  If  the  exhibition  committee  in  Edinburgh  had  con- 
stilted  the  electric>d  trade  as  to  the  desimbility  of  holding 
an  electrical  exhibition  in  tho  yoai-  1890.  they  would  pro- 
bably havB  received  a  well-nijjh  unanimous  answer  that  it 
was  loo  soon  after  the  Paris  txhiliition  to  servo  any  u<ieful 
trade  purpose. 

2.  The  opinion  of  the  industry  on  «uch  a  matter  can 
easilv  be  asvortained  now  that  an  elecCricul  section  of  the 
London  Chamber  of  Commerce  has  been  formed,  as  mcra- 
bcn  from  all  partd  of  the  kingdom  Iwlong  to  that  sociion. 

3.  Noverlheles*.  the  exhibition  being  in  course  of 
organisation,  it  seems  adviaablo  th^t  tho  trade  should  not 
remiin  from  exhibiting,  provided  that  terms  could  1m 
obtained  from  the  exhibition  authorities  more  favourable 
lo  tbo  trHde  than  those  provided  in  the  regulatioDS  which 
have  Ijoon  issued. 

4.  It  must  be  clearly  understood  that  this  report  is  not 
dealing  with  tho  ((uotinn  of  lighting  the  exhibition,  far 
which,  of  conrse,  the  exhibition  authorities  mtwt  jwy  in  the 
usual  manner,  nor  with  any  qucetiou  involving  the  purchase 
or  hire  of  any  electrical  plant  which  the  exhibition  authori- 
ties may  ra([uire  for  their  own  purposes,  and  but  rimply 
with  the  ijueslion  of  exhibitors. 

5.  The  chiuge  for  apace  is  to  be  3s.  61.  per  sijuiro  foot. 
the  minimum  cbHtge  being  £2.  lOs.  V?e  think  that  the 
electrical  exhibitor*  should  be  allowed  an  agreed  upon  fl|iac«, 
and  should  pay  for  any  additional  SjMice  they  may  ret)uiro. 

6.  Many  of  the  eWtrioal  exhibits,  though  not  intendod 
irk  liny  way  to  light  tbe  exhibition,  cannot  be  properly* 
shown  unlofs  they  have  otoam  or  current  supplied.  Wo 
think  that  when  itteam  i>ower  or  current  i.t  neces-^iry  for  the 
pro]wr  dis[iliiy  «f  the  exhibit,  thay  should  bo  pwvideil  hy 
the  o-vbibition  iuitboritics  fi»e  of  cost  to  tbo  exhibitors. 

7.  The  regulations  provide  that  the  exhibitors  should 
furnish  all  necessary  attendants.  We  recommeitd  that  for 
electrical  oxhibit«,  where  there  is  no  mMbinor^'  in  motion, 
the  electrical  suction  shoultl  club  together  and  aiii>oint  aitd 
[My  for  such  attendants  aa  they  may  judge  neceaiary. 
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6.  We  think  tlmt  the  exhibition  authorities  ought  to  pay 
for  the  inMiraii<:i!  of  Lho  electrical  exhibits. 

9.  Wa  eiiggost  that  thore  slioiilil  not.  b«  nny  awards,  but 
if  it  is  dctemtined  to  have  awards  wo  think  that  tho  Coun- 
cil of  tho  Institution  of  Electrical  Knginecrti  nnd  the  Elec- 
trical Section  o(  iho  Lomlon  Chamber  of  Commerce  ahoiiM 
recommit  ml  tho  juryoion  to  the  exhibition  aiilfauritios. 

10.  ClaUHQ  2!y  of  tho  reRulatioiiR  ia  as  follows:  "The 
executive  council  reserve  to  theuiJ^elves  tho  right  of  ex- 
atainitiK,  tcstiuj;,  or  annlystiig  any  of  tho  oxhibibi." 

Wc  ao  not  think  that  any  pereon  whatever,  except  the 
electrical  jury  should  have  the  right  to  teat,  aiialyoe  or 
examine  (in  the  sonso  horo  meant)  nny  of  the  electrical  ex- 
hibits, and  wc  think  that  any  electrical  exhibit  may  be  sent 
without  being  in  competition,  and  such  exhibits  should  not 
be  tc«t«d  or  analysed  even  by  the  jury. 

11.  In  conclusion,  althotigh  the  whole  of  tho  electrical 
trade  is  now  busier  than  it  hua  ovor  boon,  and  is  certain  to 
he  busy  all  through  the  year  tSSO,  and  much  valuable  time 
will  be  occiijiied  in  the  pre|«iMtion  for  the  I'klinburgh 
tlxhibition,  and,  although  it  is  not  likely  that  any  profit 
or  advantage  irill  accrue  to  the  electrical  exhibitors,  yet, 
on  the  whole,  as  ihc  t^ueen  has  given  her  aupport  to  the 
exhibition,  and  Scetlund  goncruuiy  seems  ineuned  to  do 
what  can  be  done  to  make  tho  cxhibitiou  u  success,  wo 
think  that  the  electrical  trade  should  not  "  boycott "  the 
exhibition,  hut  wo  strongly  urge  that  the  permanent  com- 
mittee of  the  Hoction  Ehotild  obtain  turms  at  Icact  as  favour- 
able as  tboso  indicated  above. 

12.  Your  committBo  have  good  reason  to  believe  that 
well  nigh  Iho  ontiro  trade  will  support  such  improved  and 
rOMOiiablc  fonditions  as  we  have  suggested — Signed  on 
behalf  of  tbe  committee,  S.  Fu>od  Paok. 

Septy  OR  htthaij  of  the  F.dinhuigk  ErKibUwn. 

To  Major  S.  Flood  Page,  the  Kloctriciil  and  Allied  Trades 
Section  of  the  London  Chamber  of  Commcrco. 

Sir, — I  have  placed  before  my  council  the  report  of  vour 
Special  Committee  on  the  Edinburgh  Exhibition,  and  &m 
ioatnicted  to  communicate  the  decision  at  which  they  have 
arrived  w  under.  Tho  concesaione  offered  uro  6Uch  as  have 
never  before  been  granted,  and  will,  I  tnist,  be  found  of 
such  a  naLure  tJiat  you  will  be  able  to  recommend  them  for 
aooeptance  by  your  section. 

I  need  not  further  enrer  into  the  matter  of  your  section, 
not  having  been  cunsuliod  by  my  council  before  issuing  their 
pToepectuB,  but  would  re{}oat  tfaat  there  was  no  intentional 
neglect  nor  discourtesy  meant. 

The  5r«l.  ])oint  of  importance  is  contained  in 

Riragniph  5.  With  regard  to  payment  for  space,  my 
council  nave  approved  the  suggestion  1  made  when  nttenil- 
ing  your  comraittcn  on  Monday  week  last,  and  vfill  under- 
take to  return  to  oxbibilors  of  electrical  inventions,  ap]ia- 
ratus,  plant,  etc.,  all  moneys  which  they  may  pay  to  the 
council  by  way  of  rent  for  space,  provided  lue  nel  surpJiis 
be  sufficiently  Wgo  to  enable  them  to  do  so,  and  in  tho 
event  of  a  smuilcr  suqilus  to  refund  ajHV  rala  amount.  I 
may  say  that  a  surplus  is  practically  certain. 

Paragraph  6.  Motive  Power. — My  council  arc  prejwired 
to  coDcodo  to  your  wishes  with  regard  to  steam  or  bolt 
power,  which  will  be  supplied  free,  and  with  regard  to 
electric  current,  the  power  necessary  to  generate  it  wilt  bo 
given,  but  tho  dyiiamos  should  be  provided  by  some  of 
youi  exbtbiUng  firms. 

Paragraph  7.  .i\ttenflanU.— I  note  the  sn^astion  of  your 
sub-committcc,  which  in  very  practical,  and  I  shall  be  glad 
to  assist  in  any  way  I  can  to  reduce  exhibitors'  cxponsos  in 
this  direction,  by  allowing  the  oi-dinary  exhibition  attend- 
ants to  help  your  technical  attendant*  when  extra  manual 
labour  is  required. 

Paragraph  «.  Insurance. — This  ia  a  matter  which  my 
council  cannot  see  their  way  to  underuke.  Hut  I  am 
instructed  to  say  that  every  poeaible  precaution  will  he 
uken  to  prevent  a  Rru ;  the  must  efKdent  appuratus  will 
lie  provided,  stringent  regulations  will  be  carried  out,  an 
efficient  force  of  firemen  and  watchmen  will  ho  on  duty 
night  and  day.  and  the  whole  statT  will  l>c  regularly  drilled 
in  fir«  exercises.  I  may  add  that  at  the  Royal  Jubilee  Exhi 
bition,  Manchester,  where  we  bad  about  four  million  pounds' 
wortb  of  property,  not  one  chum  was  made,  and  this  I 


attribute  entirely  to  efficient  watching  and  proper  appara- 
tus, and  I  intend  to  iniro<luce  exactly  the  same  s)-8tem 
here,  so  that  the  risk  of  fire  will  be  reduced  to  a  minimum. 

Paragraph  9,  Awards — My  council  are  ureparod  to 
practically  abide  by  your  Biij^estion  as  to  awards  and  tlie 
choice  of  ju<Ige»,  and,  in  case  it  should  be  decided  to  insti- 
tute practical  tests,  will  provide  the  necessary  power,  but 
the  other  costs  incidental  they  thtnk  should  be  borne  jn« 
Totn  by  the  exhibitnni  completing. 

Paragraph  10.  Testing,  etc.— My  council  concurs  entirely 
in  jour  views,  as  expressed  in  this  luragraph. 

Pamgrapli  1 2.  I  sincerely  tmsb  that,  as  your  wishes  have 
been  so  fully  if  not  entirely  met,  the  entire  trade  will  now 
eo-opernte  with  us,  as  foreshadowed  in  the  paragraph,  and, 
with  your  aid,  wo  shall  have  the  finest  electrical  exhibition 
ever  held. 

]n  reference  to  the  request  of  an  extension  of  time  for  . 
the  ontrius,  which  is  not  mentioned  in  your  subcommittee's 
report,  1  will  bring  the  matter  before  the  executive  council, 
who  will  have  much  pleastiie  in  acceding  to  your  request, 
only  urging  th»t>  although  tho  uWing  date  will  be  altered 
to  January  1,  1890,  tho  applications  will  be  sent  io  ns  satjit 
as  possiblr  to  facilitate  arrangements. 

The  lighting  will,  of  course,  be  |>rovided  by  contraeta, 
for  whiuh  specifications  will  bo  at  once  issued. 

1  think  I  have  now  fairly  covered  the  ground  of  your 
committee's  report,  and  again  reiterating  the  hope  that  we 
may  now  reckon  upon  your  cordial  co-operation. — I  have 
tho  honmu'  to  be,  sir,  faithfully  yours, 

3.  Lbs  Bapty,  General  Manager. 


NEWCASTLE-ON-TYNE. 


We  have  given  a  consi)lcnible  amount  of  spu.oe  to  the 
state  of  things  electrical  at  Newcastle,  and  to  keep  up  the 
continuity  of  history  ought  to  give  the  following  letter, 
addrc-ssed  to  the  mayor  by  the  chairman  of  one  of  the 
companies : 

"  Newcastle-upon  Tyne,  November  12,  1889. 

"Sir, — I  am  requested  by  the  directors  of  the  Xowcaalle 
and  District  Electric  Lighting  Company,  IJmited,  to  com- 
municate with  your  worship  as  to  tho  delay  which  hat 
occurred  in  connection  with  the  grant  of  tho  licetisu  from 
the  Board  of  Traile  to  the  comiJany,  and  I  would  beg 
to  draw  your  serious  attention  to  the  following  circum- 
Rtancus. 

"The  Electric  Lighting  Act  of  1882  provides  that  the 
consent  of  a  local  authority  shall  l)0  rc^i^uii-od  to  the  apult- 
cation  for  a  license  to  supply  electricity  within  the  jurisuiu- 
tiori  of  tie  authority,  ami  that  the  applicante  shall  publish 
notice  of  their  application  by  advertisomenta  in  the  local 
papers.  Tho  license  is  not  to  be  granted  until  after  the 
expiration  ofthrcu  months  fromthe  first  publication,  nor  until 
opportunity  has  been  given  to  all  parties  intereeted  to  make 
representations  ur  objections  to  the  Board  of  Trade  with 
reference  to  tho  application.  At  tJte  expiration  of  the 
statutory  [leriod  it  is  clearly  the  spirit  and  intention  of  the 
Act  that  the  license  should  bo  gnintod  oithoi-  immediately 
or.ut  all  ovenln,  within  a  reajionatle  time. 

"  The  couaenlof  the  Coqioration  to  the  application  by  my 
company  for  a  license  was  given  on  the  6lh  Aiarch  last,  and 
the  statutory  (wriod  of  three  months  for  sending  in  objee- 
tions  expired  on  the  38th  May  last.  No  objections  to  tlia 
application  were  receive*!  from  any  quarter. 

"  Immediate  progress  was  m.ide  with  the  (ireparatitHi  of 
the  license,  the  dra^  of  which  was  at  once  submitted  to 
the  Board  of  Trade  for  their  approval.  They  made  various 
alterutious  in  the  draft,  which  were  from  time  to  time  sub- 
mittcfl  to  the  Corporation,  and  ultimately,  on  September  i 
last,  a  rciolntion  was  passed  by  tho  Cjuncil  approving  the 
license  in  its  then  form. 

"  My  company  fully  expected  that,  all  matters  having 
thus  been  arranged  between  the  Corporation  and  them- 
selves, the  license  would  be  at  once  granted.  Thev  wore, 
however,  informe<l  by  tho  Konrd  of  Trade  that  an  objection 
of  a  highly  technical  natuni  had  been  made  on  the  part  of 
the  Corporation  to  the  eSect  that  there  is  rra  existing  power 
to  recover  in  a  Court  of  Sammary  JuriadiclJoti  the  ponalticfl 
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specified  in  the  licenae  for  offences  nrhicK  may  be  couimittnd 
figAinst  tbe  iirovisiona  of  the  license.  Mv  eomparij'  huvc 
lucd  their  bote  orido*Toiir»  to  dUposc  o(  this  objection,  but 
tboy  fue  now  infornuxl  by  the  Buard  oi  TniJu  tbitt  tbv 
gnntiag  uf  tbe  liceme  will  probably  be  indefinitely  post 
|K>iied,  iu  it  \»  likely  that  jijtecial  l«}^!a.tion  will  be  rec|uired 
ill  thi9  ciixtiitig  HUSMioti  uf  P»rliiimeiib  lo  deal  with  Lb«  point 
which  han  been  rHised. 

*'  My  com^uitiy  have  expended  a  large  cupital  iu  making 
and  completing  iho  iiocewMry  aiTd-iigeaicnt*  for  the  supply 
of  idvctricity,  and  they  havu  for  Mimo  time  put  bcuQ  in  u 
pcwilJon  to  supply  it  whenever  the  necessary  pvrinission  to 
commeooa  openttions  could  be  olitajnod.  They  hnve  diread; 
secured  a  large  number  of  ciutomere,  who  have  xigneil 
agreements  with  them  for  a  ttupply  to  noarly  6,000  Lini[M, 
and  they  would  bo  prepared  to  supply  electricity  within 
u  very  few  dayii  of  permi&Rion  being  Knint«d  lo  lay  down 
their  mains  in  the  street*  of  Neuoiittie. 

"  The  delay  which  has  occurred,  and  is  likely  to  occiu'  if 
no  remedy  can  be  found  for  the  pre«eDl  poailion  of  matters, 
ia  lihcly  topiOY«di«astrouatotbecompnny.and  iujuriouato 
the  public  int«i-et:t.  The  large  cipiud  expended  by  the 
company  has  for  some  time  boon  lying  unproductive,  and 
the  public  are  deprivoil  of  iho  Iwnefit  w'h:ch  choy  will 
receive  from  the  aujiply  of  the  electric  light.  Many  of  the 
lai^e  commercial  and  other  institutions  of  the  town  h»v4> 
DiTungc^l  with  my  compaoy  for  ibo  eupply,  to  them,  of  the 
electric  light,  and  some  of  ihem  have  exgiended  coRHiilor- 
able  sums  in  preparing  the  necexKary  fittings  for  their 
prentises. 

"  Under  the  alKJve  ciroumstJinccB  the  directors  feel  ihat 
they  have  a  strong  claim  upon  the  I'or^miiition  to  as-iat 
them,  so  far  tut  this  can  be  done  without  injury  to  th« 
public  inturcats.  They  believe  that  the  C'«r|ioration  and 
the  cora|Kiuy  are  agreed  upon  all  points  cnnnected  with  the 
license,  and  that  rm  difTereiice  of  any  kind  is  likely  to  arise 
in  the  future  between  'he  L'or|H>nitivn  luid  thom«ilve«. 
They  are  must  aiixiuu»  to  comply  with  all  ihc  rc^ulatiuni» 
of  the  CorpoTution,  and  in  order  to  meet  the  ulijiM.-t)oii 
which  has  been  raised  they  are  williib^  u>  dti|>wtit  with  the 
Cor[mralioii  a  suitable  sum  of  mutiuy,  and  to  untcr  into  «n 
agreement  that  this  sum  shjil,  from  time  to  time,  be  applied 
in  or  ton'urds  payn>ciit  of  any  p«rinlti(»  that  may  1:« 
incurred,  or  of  any  nxpcUidM  in  wliitb  the  Cor|K>r.ilion  may 
be  involved  by  p^>»«ible  default  un  the  jiartof  tliucumpaiiy. 

"The  directors  have  thorefure  reijuested  me  tu  bring 
tb«<«  facte  under  the  notice  of  your  worebip,  ^iid  to 
respectfully  urge  that  yon  will  be  good  enough  to  liy  them 
before  the  City  Counoil  at  then'  next  meeting  wiih  the 
object  of  jtennission  being  granted  to  my  company  to  lay 
down  their  mains  in  the  streets  without  further  delay.  The 
comjtany  will  be  pre[)are<l  in  so  doing  to  voufurni  wiUi  any 
reasonable  regnUtions  which  the  city  erigineci- may  think  it 
necessary  to  impose,  and  the  dinictons  will  bo  glad  to  wait 
upon  your  worshiji  or  the  City  Council  lo  give  any  further 
information  or  explunutions  which  may  )>o  nKiuirot).— 1  am, 
nr,  yours  obediently  (for  the  Nowci48tle  atid  Diit4-iet 
Electric  Ughlini;  Com|Niny,  Litnitod), 

"John  U.  Milbukn,  Chairman  of  Directors." 


SOLDERING  FLUX. 


Mr.  J.  f  1.  Wathins,  of  Ecclea,  aenda  iis  a  sample  uf  a  new 
Boldering  tiux,  togcthei*  with  a.  cahle-jointsoldered  )iy  using 
the  flux. 

"  Urdiruiry  powdered  rosin  hu,"  ho  says,  "up  to  the 
present  time,  been  regarded  as  the  bent  flux  to  use  when- 
ever pouiblo,  as  it  doH  not  oornxlo  metals  as  spirits  of 
salta  and  other  soldonog  fluids  do,  but  its  inconvenience 
and  unsuitabiliiy  often  causes  workmen  to  shirk 
its  use,  being  dittioull  to  handle,  and  t-ecjuii-i iig  coiiMdet' 
able  skill  ana  time  to  make  a  go<Hl  job  with  it.  Keoog- 
niaing  the  fact  that  rosin  must  funii  the  base  uf  the 
soldering  fluid  uf  the  future,  ]  succeeded,  after  a  oonsider- 
Me  number  of  exnei  iments,  in  obtaining  an  entirely 
neutral  solvent,  which  would  not  hiiveany  curruding  cfFecU 
whatever  on  loetiils,  luid  which  could  be  vasity  vuiwurinMl 
by  the  upplimtion  of  heal,  and  listve  a  coaling  uf  pure 
roein  oa  each    pftrt    of    the   joint   to    which   the   tluz 


wa»  applied  The  nutcomo  of  these  eiperimenta  iraa  the 
|;nK]u<'(iori  of  the  rBsinoiis  sulilering  Hux,  which  fulfila  all 
the  reanireniente  of  a  (lerfect  Rohlenng  Kui.  Being  a 
limpid  litiuid  ii  easily  permcittesa  joint,  and  on  the  applica- 
tion of  buat  the  solvent  it.  vaiiourifiod  and  a  coating  oiF  iiiirc 
rosin  deposited.  The  flux,  althou){h  it  hu  a  slight  eleans- 
ing  action  on  nieuls,  is  entirely  iion-corroaive  and  cMtwc 
the  solder  to  run  very  freely." 

W«  have  had  no  opportunity  of  trying  thia  Hux,  sa  it 
arrived  only  u  short  time  Iwfore  going  to  prose,  but  if  it  if 
as  good  MS  its  inventor  says,  it  certainly  will  be  useful  tu 
the  profession.  The  joint  sent  is,  of  murse,  well  done,  Iwi 
it  roijuires  more  than  a  visual  examiiuition  to  say  whether 
it  ia  really  as  good  as  it  looks.  After  a  triul,  we  may  have 
Minethiug  more  to  say  on  the  subject. 


THE  LIGHTING  OF  THE  CENTENNIAL  INTER- 
NATIONAL EXHIBITION,  MELBOURNE.  1888 
AND  1889,* 

BY    K.  U  HtmilAY,  r.K.,  TKLIHiKAril   KNOntSBH  Ttt  T"K 
Vrfrn>RlAN    RAILWAYS,    MKMUEII. 

(Cmicltulfd  /mnt  pay*  it^.J 

Am  there  is  no  direct  methfid  of  ascertaining  the  power 
atKiorbed  by  Foucault  ciirreiita  and  magnetic  viscosity  while 
tbu  mu<.'hincs  arc  at  wurk  <tho  usual  uiHhod  being  to  lind 
ihe  value  of  all  directly  mcasurcabtc  tjuantilJea  and  eub- 
tnict  their  sum  from  the  toinl  power  absortied  by  the 
maehine,  the  balance  being  debite<l  to  the  above  causoa), 
un  attempt  was  made  tu  5nd  appruiimutely  the  alteratum 
in  the  magnitude  of  these  losses  corresiionding  with  given 
variations  in  the  total  induction  through  the  armature,  by 
tliu  lollowitig  method  : 

The  dyiiumumeter  pulley  was  placed  on  the  machine  tn 
)h!  tested,  the  HeUl-nugneta  were  arranged  so  that  they 
couUl  to  separately  exctteil  by  a  variable  current,  and  the 
comninl4itor  brushes  were  rumovt-d  from  the  machine.  The 
wru  uf  the  pulley  was  notad,  and  the  machine  then  run  al 
the  normal  3i>eeu,  the  deflection  produced  on  the  {Milley  >n- 
diciitiiig  the  power  absorbed  by  mccl^kuical  friction.  The 
tiold -magnets  were  then  gntduatly  oxeiietl  and  simultaneous 
di-Ht'ctiena  un  the  ampere- meter  and  pulley  noted,  the  speed 
vif  n>tatioH  of  the  anaatm-e  being  also  taken.  From  the 
dat^L  thus  obtained  the  curves  on  the  diagram  (Fig.  3)  won 
drawn. 

It  must  not  bo  forgotten  that  the  value  obtained  for  the 
waste  power,  corresponding  with  a  given  degree  of  Bcid 
excitation,  does  not  necesniari  ly  i-eni-oeont  that  which  actu- 
ally tikes  place  when  the  machine  is  at  work  with  the 
^von  degree  of  field  excitiLtion.  The  modifying  inHuence 
of  the  current  in  the  armature  cannnt  well  be  eatimateiL 
Tlie  reduction  prodiicwl  by  it  in  ihc  total  induction  through 
the  armature  cure  would  tend  to  lesson  these  losses.  At  tJic 
same  time  the  Ioshca  in  both  srmature  core  and  pole-piccca 
woiilrl  be  incrcuied,  owing  to  the  forward  rotation  of  the 
field  by  the-  urmutui~o  current  crowding  up^  as  it  were,  the 
lines  of  force  into  a  smaller  space,  »o  increasing  the  E.M.K. 

of  the  induced  ciirronla,  the  value  of  which  is  always  -=■ 

Another  source  of  difHcully  in  the  finish  machine  ia  the 
uncertainty  of  the  eirect  produced  by  Ihi  grvat  Oi^'illation  of 
the  arniitture  field  (abuut  iOilug.),  owing  to  the  small  numljer 
of  cuuiuiutator  su^nienLs.  The  curves  shuwn  un  diagi-am  1 1. 
present  some  striking  peculiariti«& 

The  |)ointa  fioni  which  the  i^cveral  curves  stirt  on  th« 
vertical  line  for  C  '^  0  may  be  rugaixlol  as  their  re^MCtivt> 
oiigins.  The  powei  indicated  Ky  the  [>ort'on  of  the  ordi 
nates  below  this  point  is  due  lo  uecharucal  fric'.i.)n,  and  ia 
constant  for  all  degrees  of  excilatiun  uf  the  field.  Th>' 
■curves  No«.  462A  and  B  were  lakoii  with  the  machine  eukl 
and  hot  respectively.  It  will  be  observed  that  lees  powt  r 
in  wasiefully  abiorlietl  when  the  machine  is  hut  than  when 
cold,  and  that  as  the  two  ciirves  start  from  the  nroe  iiaij.t 
the  ditfercnee  is  not  due  to  mechanical  causae.  TfavM 
curves  show  in  the  early  (art  a  very  slow  rise  in 
the  waste  power  for  a  given  increment  in  the  fluid  eoRf- 
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Uliou  ;  but  aa  the  exciution  is  increased  the  lost  power 
rises  with  an  increasing  rate.  On  the  uime  dia^mm 
t-Ue  curves  miu-kwi  N«,  l,856A  and  B  were  taken  witli 
increasint;  «n<l  docrcuKin^  currvnts  in  the  ticid  -  coils 
reiipectivelf.  By  reference  to  table  t'  it  will  be  neon  that 
mo  No.  1,866  in  one  of  tho«e  in  which  the  efficiency 
mid  falls  with  thu  current  in  the  circuit  The  ctinru 
ukeii  with  all  iricriuising  current  is  the  only  one  of  inlerwaL 
The  twi-ly  portion  is  [lecutiar,  and  I  can  see  no  aatiafactory 
expUnatioii  ot  the  puculiurity.     From  tlio  point  whure  thu 


The  curves  ^ven  in  diagram  II.  exproaa  the  borse-powor 
abaorbed  in  driving  the  aimature  (on  o|>eii  circuit)  through 
the  Yariuble  tuimtietiv  Held  ut  a  function  of  the  exciting 
current,  Thia  motbod  of  rcprcscnUtioii  is  purely  arbitrary, 
thouub  convenient  when  it  is  aimnlv  dedired  to  ascertaiii 
the  alteration  in  the  power  absorbeu  for  a  j^ven  change  tii 
the  OJccitirtg  current. 

The  i>ower  required  to  drivu  the  ;irmatui-e  on  open  cir- 
cuit tbrough  a  magnetic  field  clearly  will  not  depeml  on  the 
value  of  the  exciting  cuneiiL,  but  on  tbo  number  of  lines  of 


m 


CuTTL'iit  Ui  Aiii.|wim  throiiKli  FieM-C-oiln. 
Fin.  2. 


ting  current  is  four  amperes  the  curve  ia  nearly  a 
straight  line,  whi<:h,  if  prodnced  downwardH,  would  paa* 
through  the  origin.  In  this  machine,  then,  the  powci' 
iLbeorb»l,  driving  the  armuture  (on  o|)on  drcuit)  bbrougli 
tlie  mtujiielic  lield  increases  directly  as  the  current  at  toast 


foi'ce which  the  given  excitaliun  can  force  thmughtbe  mag- 
netJt^  circuit  ot  the  uiachitie.  Thoae  linefi  of  force  only  which 
pass  througb  the  armature  produce  any  useful  clT«ct. 
Consequently,  if  it  is  desired  to  awcrtain  tne  rate  at  which 
the  lout  powpr  iiicrea*«K  with  the  useful  induction,  tlie 
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l>*tw©eu  the  values  C  =  4  and  C  -  10.  But  the  power 
retjnired  to  overcome  mechanical  fricticMi  is  coiiaLanU 
Uenc«i  if  the  reaistanco  of  the  circuit  remaina  coiiaUint, 
M  it  pnutJCRlly  do08  in  tbii  ease,  the  efficiency  of 
the  macbine  will  rise  and  fall  with  the  current 
taken  from  it.  Curve  No.  460  was  taken  fit>m  the 
o\hw  machine,  in  which  the  efficiency  and  current  rise  and 
fsU  together.  The  power  alinorbcd  by  the  armature  on 
open  circuit  increases  at  firat.  very  rapiilly  with  the  current ; 
but  when  the  current  has  reached  three  ampere*  the  rate 
of  inurojue  is  not  «o  great,  and  it  ultimately  tends  towards 
H  Bmall  uin-titiit  rate  of  incrcMso- 


ctirvM  given  indiagrsm  II. should  be  expressed  as  a  function 
of  the  toUl  induction  through  the  armature. 

The  curvoa  in  diagram  L  may  be  taken  as  curves  of 
induction  through  tbo  armature,  expressed  as  a  function  of 
the  exciting  current. 

The  curvo  of  induction  through  the  armature  of  dynamo. 
No.  460,  is  shown  in  the  diagram  (Fig.  3),  and  is  msrkod 
No.  460A.  The  oi-dinat«s  of  curve  No.  460B  reprusant 
the  |>ower  re«iairod  to  drive  the  urmnturo  (on  upon  circuit) 
where  lh«  induction  through  it  ia  projiortionAl  to  the 
abscistiL 

A  similar  curve  (rem  dynamo  No.  463,  in  which  Uu) 
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TABLE  D. -DISTRIBUTION  OF  BNEBHY  SUPPLIED  TO  ARC  DVKAMOS  (No.  Tl). 


m 

BxpiMMd  Id  watlB. 

B«tDuka. 

■ 

Utknt 

ntnnlMr. 

Aoooi-iQtod  for. 

6 

Abturbsid 

mt 

pal  ley. 

Not  accoDQtcd  lar. 

1 

1 

HKluniul 
bictioa. 

8 

i 
FalM 

inJucttOD. 
oto. 

4 

AnIUble 

at 

UraiSii&l*. 

6 
ToUL 

7 
6-S 

8 
Per  cent. 

of 
total,  6. 

1.856 
460 
462 

33e'2 
230 

1.376-8 
1.02S-2 
1.283 

4,on 

2,780 
3,798-4 

14,703 
12.046 
12,902 

1S,7M 
16,253 
18,li3 

20.106 
16,766 
18,531 

309 
512 
178 

1-W 

3-06 
0-97 

1  Maoliina  cold. 

i 

TABLE  E. 


Madiine. 


Maker 'n 


t844 

460 

1,849 

1,840 


412 

442 
442 
442 


S 

Am  pore 
turn*. 
F.M. 


43.800 
43.200 
43.200 
43,209 


ia2-« 

123-8 
1^-8 
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power  wasted  in  also  expressed  m  a  hinctioii  of  the  induc- 
tion through  the  armature,  is  added  for  tho  sako  of  com- 
porisoi),  Thu  same  poculiariticfi  which  have  been  already 
iioticed  are  now  ahowri  in  a  more  marked  degree.  Curve 
460B  tends  toward.t  a  consitant  ratio  between  the  w^te 
uover  and  iiiduc^iun  throu^^b  the  armature.  In  dynama 
Ma  483  the  ■w-aaLc  power  iocrcosGa  onormously,  wiLn  high 
viluee  of  induction  through  the  itnimtiira 

The  distrihution  of  energy  suiipliod  to  bhroc  of  the 
maobinee  is  ubuliiLcd  on  tuUe  D. 

The  figures  f-Wen  in  column  3  are  taken  from  the  ordi- 
nata  correaponHing  tn  the  given  current  on  diagram  II. 
They  do  not  necessarily  represent  the  true  vulue  of  tbo  lom 
when  »  current  is  taken  from  the  armature.  The  figures 
given  in  the  other  columnfiare  the  r&sult  of  direct  meaaure- 
xaentB  while  the  macbince  were  actuallv  at  work. 

The  data  for  the  curves  in  diagram  II.  were  taken  befoio 
the  mai'hincs  were  started  on  tbeir  I'espective  circuits ; 
they  would,  therefore,  he  comiwinitively  cool.  For  thia 
reason  the  diatrihiition  of  the  [xiwer  absorbed  by  the 
machines  when  4:old  was  selecletl,  no  that  the  vuluee  from 
dngniiD  II.  would  bo  taken  as  neurly  as  possible  under  the 
Ituse  conditions. 

It  will  he  ^eon  that  the  difTereiice  between  the  mea»iire(l 
toUl  and  the  sum  of  the  energy  absorhod  in  the  circuit 
and  various  part*  of  the  machine  ts  very  conaideraWe, 
cei>cctally  so  in  the  case  of  dynamo  No.  460.  In  all  three 
caaee  the  power  absorbed  at  the  pulley  is  greater  than  that 
which  can  be  aceountod  for. 

Probably  thin  difTorcucc  in  du's  to  an  increase  in  the- 
power  al>sorbed  by  usuless  induction  when  a  curniil  la 
taken  from  the  armature. 

In  tAblo  K  a  few  approximate  djita  are  given  with  rofe- 
nmoe  to  the  gonvral  uonJition  of  the  magnetic  circuit  of 
these  m&cbiniw. 

The  valucn  given  wore  obtAJned  with  the  armature 
running  at  the  normal  speed  of  930  ruvuliitiuns  per  minute 
on  open  circuit,  the  field-magn«l«  being  soparately  excited. 
In  columns  9  iind  10  respectively  the  total  induction 
through  the  armatiirea,  am)  correAiwndin^^  vuIhqh  of  B,  are 
given.  These  and  the  dimensinnit  cuiistiniie  the  only  use- 
ful diitM.  In  columns  'i  and  6  the  corresponding^  values 
of  D  and  /i  for  tbo  field  cores  are  given,  aaauming  no 
leakage  to  exisL  This,  of  course,  ia  not  the  case.  The 
liguros  sintply  indicate  a  low  useful  value  of  B  in  the  field 
cores. 

When  the  niacbinoB  are  general  in^  a  current  all  the 
values  given  will  be  altered.     The  actual  value  of  B  for 

the  armature  of  dynamo  Na  460  would  bo  2:^,029  when 
the  machine  is  giving  a  mean  current  of  101  amperes.* 

*  ArroaniroP.  M.r.  ^tfTTnina)  I'.D.  ^C  K+baak  K.H.F.  in  lialii  aoU». 
1.220         '      I%)2&  -I-  67-2: 
Total^l.403-46vvlu. 


The  effect  of  the  fluctuations  in  the  current  given  by  the 
machine*  was  obsor^'efl  by  carefully  measuring  the  current 
given  by  the  machine  and  tho  potential  difference  at  the 
terminals  of  the  lield-coils ;  immediately  afterwards  ibo 
resistance  of  the  field  coils  was  taken. 

The  product  of  the  measured  rosistauce  and  curront  gives 
the  potential  difference  rci^uiEil.u  to  maintain  a  steady  cur- 
rent of  the  given  v.ilue  through  the  field-coils.  Suhtracling 
this  quantity  from  the  potential  difference  actually  mea- 
stirod,  tho  remainder  represents  the  mean.  E.M  JF*.  due  to 
self-induction. 

Dynamo  No.  460,  hot, 

(1)     Measui-edP.D.- 144-04  volte. 

C=U0BampereB,K  =  8'2a..-.CK=  91-00     „ 

DilTerence 53  „ 

<2)     Mc«uredF.D.  =  139-0       „ 

C  =  9-82amiierCT.  R  =  8-2u..-.  C  R=    805 


Difference ...  58-5        „ 

Dynamo  No.  460.  cold. 

0)     Measured  P.D.=  140-5  volU. 

O-ll-33ampere8,R  =  706«.-.CR=  80  0     „ 

Difference 60-5      „ 

(2) Measured  P.D.  =  I3e-27      .. 

G  =  10-85  amperes,  R  =  r  OS  i...-.  C  R-     76*6     „ 

DifTenmce 61-67     „ 

From  these  data  it  appears  that  the  current  11uctuat«s 
uboul  1  '5  per  cent,  on  either  side  of  the  mean,  or  a  total 
tlucUiation  of  3  per  cent- 

If  tho  current  were  steady  the  gain  in  the  field-cotlaonly 
would  enable  the  machine  to  feed  one  extra  lamp  with  the 
Siime  armature  speed  ;  but  the  efficiency  of  the  machine 
would  not  be  much  affected. 

Of  tbo  Victoria  lirush  dynamos  (No.  £2  used  for  inean- 
deacenco  lightiut:;^  only  four  were  tcetod  to  ascertain  their 
commercial  efficiency. 

Much  more  comploto  details  of  the  behaviour  of  thia 
claas  of  machine  are  given  in  the  various  joumaU  than  can 
be  found  of  the  Brush  arc  dynamo.  For  this  reason  it  wua 
not  considered  worth  while  to  multiply  tests  of  the  Victoria 
Brush  machines. 

Vicraai*  DyNAXod.  H»t. 


So.  of 

maehitie 


Cuircst  in  ,P.D.atl<riui- 
■rapvNa,  rnala,  in  tttltn. 


EC 
7« 


1S23 
1822 
1587 
1825 


192-9(> 
230-66 
90015 
2462 


108-49 
106  85 
97  66 
U0  6 


26-06 
33  39 
11-78 
365 


H.PabvT^-d 
al  pull«y. 


36-28 
4182 
17-71 
42-U 


N 


The  methixl  of  t«attiig  was  exactly  similar  to  th&t  used 
for  the  arc  mttcliincB,  excepting  tbat  both  piatonK  in  the 
dyuainometer  pulley  were  iwed,  whoroiw  in  testing  th«  arc 
Dtachines  ouly  oiio  [fiaton  wat  rcquiroil. 

The  very  small  turrcnt  taken  from  dynamo  No.  1,5R7 
will  accounl  for  the  low  eificieney  shown,  as  the  losse;*  iirc 
almost  independent  of  tbo  output  As  n  whole,  tba  cth- 
ciency  of  thcso  machine  is  leas  than  wan  oxpcctetl. 

To  conclude.  More  cnmptete  teats,  to  ii3certain  the 
iDiignitude  of  th«  variouB  losAca  which  tuke  place  in  the 
machines;  the  values  of  H,  B,  anil  /i,  for  both  Holds  and 
arnulures;  the  exact  mA^nitude  and  form  of  the  HuctiU' 
tions  in  the  current  from  the  arc  ma^^hinea,  and  itM  oRoct 
is  lessening  the  unt[>ut  frvni  the  machines  are  much  to  be 
desired. 

It  would  also  have  been  instructive  to  have  made  a  long 
Borios  of  t«st8  obtaiaing  data  from  which  curves  similar  to 
thoae  given  in  dtagranut  II.  and  III.  mi^bt  bo  dran-ii,  ao 
ascerLaiiiiiig  pmctically  iho  hw  in  acconlarice  with  which 
the  jiowor  useleeslv  abeorbed  variea. 

The  very  con&iaerabla  differences  jti  tbu  efficiency  of  the 
various  dyiiainos.  working  as  nearly  as  {lusaible  under  the 
same  exterrml  conditions,  and  having  to  all  apjicaronco 
aimilar  »rmaturee,  ia  apparent,  and  the  (|ueatioa  in,  To  wbkt 
are  these  difteieiicei  due  1 

It  would  800IU  that  thoy  must  be  caused  by  difforenceB  in 
construction,  by  which  the  deleterious  rcactiona  in  tho 
machinea  are  altered  ;  but  if  thete^tUt  which  1  hnvo  recorded 
in  thi«  paper  could  have  }teeu  extuniled,  und  mudo  under 
various  conditions,  some  li^bt  would  probably  liavu  been 
tlirown  OQ  tho  ]ioint.  The  tlow  ii^'rcemenl  of  bho  curves 
in  diagram  I.,  and  ibe  great  dissiuiilurily  of  those  in 
dugmm  11.,  socm  t«  indicate  differences  in  the  cjuality  or 
amtigemciit  of  the  iron  forming  the  armature  cui-i». 

There  were  no  8[X)ro  machines  at  the  e:tlii  bition,  the 
whole  niimbOT  obUinable  being  in  eonsULnt  use  ;  hence  the 
tc«t«  made  had  to  be  con^ncd  to  the  shortest  possible  time, 
80  that  tho  lighting  of  the  building  should  not  lie  interfered 
with.  This  is  the  I'eason  why  further  tests  were  not  made, 
and  also  for  the  mungre  and  somewhat  unaatiBfactoi-y  rmtui-e 
of  many  of  tho  data  given. 

Such  as  it  is,  however,  I  «ibm<t  this  p»|jer  to  the  members 
of  the  Instilution  of  Kinctrii'JiI  Knglneers  with  the  hope 
thflt  there  may  bo  Eomobhia){  in  ib  which  will  dr^w  furth 
remarks  fixim  sonie  of  them  whose  great  ex[}erierice  niakes 
anything  they  say  vnhiablo. 

At  the  Spenccrntrcet  railway  Nt:Uioii,  McHwutne,  I  have 
had  (orsomo  years  a  amalt  installation  of  about  <)0  Brush 
arc  lamps  at  work  lighting  the  station  yaM,  and  I  am  now 
arranging  for  a  centrul  lighting  stAtten,  from  which  about 
800  arc  and  4,000  to  6.000  inotnduscont  lami»  will  be 
lighted.  Thirty  of  the  lirush  arc  dynamos  uf«<l  at  the 
exhibition  have  been  purchuticfl  and  will  be  utilised,  most 
of  them  being  fitted  with  new  armatures,  which  1  will 
have  made  upon  lines  that  I  hope,  and  believe,  will  prove 
KLtidfactory,  At  any  rite,  I  will  avoid  the  evident  errors 
in  couetruction  of  the  unuaturei  sent  out  from  Kiigland 
witli  these  mHchinoe. 

If  considered  of  autficient  interest,  1  will  be  glad  at  Home 
future  time  tu  give  the  result  of  the  work  done,  and  i\I«o 
the  detftila  of  sumo  cipurimuntfi  made  with  a  view  to  test 
the  propriety  of  laminating  the  lield-magnet  cores  as  well 
as  the  armaturca. 


AwraicT  OF  DiactiHBiox. 

Hr.  Hordoy  «>r!  tlic  kutlior  km  to  bo  con^ktulalwl  «ii  ib*  great 
Dstc  Willi  whioh  Th«  mvcstigatiaiis  ilcieri-ied  la  Iho  l>4p«r  bad  Men 
virri«il  oat.  jnulii-iiUrly  as  im  >iidi  tr«U  had  Veen  nrrviouily  tnaJe  out- 
uile  l3ie  niaiiiilwrttiiirx.  He  Ilioiiuhl,  ttovevar,  that  Mr.  Murray  hid 
Klvcnun>luei«i:iitht  tntli«inwhMiic«)>lt>lcctaor  the  "tbin-pUto"  Bruak 
ftriiu;urTv,  for  liirnn  Hrlmts  were  dinoTcn-d  at  the  IlrunL  norka  kefon 
tli«o(ieiiuiX«l  ibecxliibition,  soil  iiDOMiiiaitl;  niu^Jicd.  Agaiu,  tireat 
9Utma  w«j  laid  an  Ibe  alliig«l  fliieliuliAni  of  the  ciirratit  fiom  Hruili 
drnauiin.  Homii  ynus  ago,  wliaii  froft.  Ajrtoii  bihI  Terry  duKtrtbcil 
taeir  "dit^oiitimiity  iDStar"  bifora  tb«  Mir'JBty,  tlir  <>{«.kor  ni«<l« 
tnta  an  tlie  cunvnta  in  Hmnh  are  oiiciiita,  l>tit  do  >ii>f«ittiniiiiv  wai 
ptneived.  iXon  roorittty  w'raiUr  exiwriiDcota  had  Wii  made  liv 
paanng  Utaoorrcet  thiougb  Iratjsfitiuicra,  but  d«  DtvooiJarf  l^M.b. 
onild  be  d«i«ctci1.  Rafnning  to  tb«  alTitclH  of  flactuatlona  d«Boril>«d 
on  niii'  IS  or  the  proof,  ha  «oidd  not  aae  how  the  5  per  cant,  varlatian 
w»«  dailuofrti  rrom  the  aambera  givau,  and,  u  a  [tosalble  explanatton 
of  the  observed  difference  betweuD  Uii^  jiuU'iiilil  itlircf«nce  aiiil  tWv 
product,  C  K.  the  Ajxaker  iiointed  lliat  il  a|>rtk>:l1y  steady  vorteul 
]iaaaa<i  throuKh  the  simatun:,  the  l*aciinoLti  pmjcction*  would  lailuca 


currvats  in  the  riold-ooik.  The  coinparatiraly  low  affldeauea  uf  the 
Brash  Viotorli  mwhinoa  vrer»  probably  omnj;  to  their  being  workad 
livluM'  llit'ir  normal  output-  1 

Prol.  AyrtMi  aaiil  Iid  lliou^lit  Mr.  Moidey's  iaabltiiy  to  obtala  ^ 
DvideiK!!!  or  liiiriiiiliiimty  iiiiKht  ariw  rrom  hu  uaiiiK  coils  witli  Iron 
com  and  r.loenl  iiiaicnntic  fitrtiitr,  for  in  inch  a^iiHuatiu  very  little 
cH'cct  is  iiroducMl  by  iin&lL  cbAnt(e*  id  tlw  lUBf^netitiD);  ciintint.  There 
H'lu  no  ''iniilil  wbitcTcr  thatk  eiK^t  difTnrence pxiited  in  th«  (^anstan7y 
o(  ih>'  (?nrcriint]i  rrom  tho  Bnijili  and  (trammr  inachinoa  used  with  the 
diaoohliniiily  iiioter. 

Mr.  Btorday,  iu  roiiiy.  uid  his  1882 1'  ISBSj  tests  want  mado  with 
opru  cirrint  trajiarorrnera,  aad  added  that,  even  if  the  lupposod  Hhc- 
lustiuiix  <ii>l  i^ist.  tlu'V  vera  of  no  very  graal  diaad vantage. 

Hr.  Bawvrtlt  counidored  the  etEcleacy  tesU  gar*  multa  too  ratiaUaJ 
|i^  ddjiiil  of  tiiiicb  '.'onlidciioa  beine  p!ai:ed  in  tD«iii,  for  the  niaa^  taaWf 
idb'Id  &t  the  Kraah  ttotlu  on  various  ma«hliie<j  w«rii  co  verr  regular 
^liBt  they  liad  now  oaaieil  to  makr  tfaam.  TIil'  niAthed  or  laKtag  ibe 
«nml  uppmer!  ojipii  to  aoriouti  objimlion,  for  Lha  iwwar  'nay  »ary  con* 
aidcrnbtr  ihmni;  n  miniilr.  A  wrll-isalibraloil  toclinmeter  would  have 
been  much  luore  Mtinfactory.  As  leesrds  hTaalcdowna  from  delaotivo 
iuaulatiou,  Ida  own  rip«ri«D<c  ia  exhibition  work  prored  that  kakj 
rooU  oauM  the  ciejoriry  «f  luoh  arcidontx. 

Rflplyiuft  to  iinniB  remark*  from  Mr.  Rawortli.  Pvot  JLyrtoa  wid 
he  hail  no  <i!'sin>  to  ditparsge   Brniih  infloliinea,  and  only  wUlnxl  to 
point  out  that  ihe  uviiicDce  of  lliictuation  olitainni   liy  the  diacua* 
liiialty  iiiulcr  rcovirud  eonfirrnaiian  IruuJ  Mr.   Murray's  raaulta. 
alsu  added    that     thi.'   paper    uudur    diicuaiion    contained  i&tl 
erideuce  of  imasiuMj  loeuracy,  (or  t»  gpiNik  of  ordinary  wmmartial  j 
iDeiL&utin,j{  JTiiktTtitiif  nu  agreeing  to  fJotn  per  cent,  waa  abenrd  ;  anclLJ 
itwt'nravnla  coiiliJ  not  be  rftid  lo  thu  dogrue  ol  a«cura;y  implied  bfj 
tbo  (tatenienia  niiulr  in  the  ^ajier. 

Tnt.  8.  P.  Thwnpaon  thottght  arc  and  incanilciiceal   maohlna 
ahouM  not  be  jodged  from  the  snnin  ntandiioiiit,  for  a.i  Lhr  jaluratiosu 
of  tiia  iron  ia  entirely  dill'-rtat,  the  former  cvuld  not  be  w  cllicient  aAT 
the  latter.     Kefarring  to  Huctnation  of  ourront,  he  laiJ  that  tho  two 
kinds  of  arc  rnMhioo*  in  common  uao  (vii.,  Bruah  and  Tbomiuiu- 
Hoiiaton)    had  ImiIi  f«w  parta  in   tbo  oaimiialator,  and   opitn.uoil 
aiinatinM.    The  E.M.F.  of  snch  niaehin«f  niu«[  flnrtnati-  roniiidpr 
ably,  but  the  larg^  acll-indnctlon  of  are  circaita  toodn  tn  etoady  tho 
currcuU     Hill  uwu  exjnduitce,   howoT«r,  provod  that  amall  Braahj 
luechiuea  give  lluctuatuiK  <-urn-iit«,  but  lie  thought  the  earrenta  from 
larga  dynamo*  working  long  ue  circuits  leoiild  be  xteadier.     As  an 
iBaUnee  of  the  neM«<lty  for  lartt«  aelf  indtiP^on  in  aaoh  maehiDoa,  a 
earn  iraa  i|Uot«d  where  a  Thomaou-Iloaaun  machine  refnied  to  do  Itl  i 
work  vrhen  tho  liel<la  were  Mparataly  excited.     In  cituuludlng.  thai 
Aiicakpr  Mid  Ihi;  rolatire  valiirn  of  ningnetlo  foroo  and  uermeaDlllcy-f 
givun  on  ^lip  14  wtrn  very  dUproportiooate,  and  suipooCed  they  ou"'' 
to  be  diriji'd  and  miLltipIied  by  10  te»p«cti*cl/. 

ICr.  CMWeaa  -mid  h"  h&il  had  conaidentble  oxperieneu  with  arc 
nlaiilk  in  tho  cfiloriio*.  and  lind  fonnd  thy  Bruab  maeliiue  very  Mtia- 
laol»ry,  Ue  had  ofleo  nonood  that  the  tnirrant  ilaaoaMd  «a  tlui 
tightJDg  continued,  and  that  tbo  lamps  burn  ■tosdier  aa  tho  ttme  i, 
on.  Cold  weacbor  alao  aacnnod  larttnrablo  to  ataAiUueai.  Oat  of  iha 
chief  RiedianiiMi  defouta  he  had  aapeHeaced  waa  tho  bruiking  gf  tho 
com tti lit* tut  eonnectivnaof  «hiiltl*-wnund  armaliiraa,  and  when  th'ae 
were  vtren);thened  tlie  wlrea  on  the  anufiturn  bmkn.  Of  tho  latter 
phnnomeoa  he  waa  unslde  lo  ijire  au  esplanalion. 

Mr.  BMMa.  ijirakiiig  of  the  effiirieuciei.  hot  and  cold,  giren  (n 
table  C,  uid  lio  wax  '|nit«  jirepaivd  for  dilTumuvi  of  2  or  5  per  conL, 
bat  nrkt  fur  10  t.er  cent,,  n.i  in  omi:  caAca  wai  there  sliowQ,  Tbo  ralui, 
of  the  [«|-(T  to  eiNlrical  oiiginci^rs  would  he  (•nnsidsralily  enhaiwed  i 
th«  r«lrttian  liotwecn  the  i.h.p.  of  Uie  en(;inea  and  tba  Daefitl' 
rlc-'lripjl  power  Kail  been  givnii.  Hi*  own  exnerieiK^L.-  ivllh  I'hu^oix 
ilynitmoi  driven  frota  coimterehafting  H)ia\«wl  ibut  with  arr  machinea 
6o  iwr  oeal  .  and  with  tncandawent  71  per  cent  of  thei.h.|>.  was 
avalUble  at  the  torminala.  Thoae  pnportwna  could  he  incroand  Irr 
britiijg  the  dvuauioadiitct  to  tliD  engine*.  In  eoooliuiou,  he  pn>ti«'<d 
agaiavl  tlie  i<l«a  lliat  o[H<ii-('<>il»>'iiintiitvH  wvre  naceaaary  for  aueoa»>ul 
are  lighting,  f«r  ordinary  l.iraniTin  armatiirM  had  been  made  to  give 
1,600  volts  latiafactcrily. 

Mr.  Kwpp  ooiiuUered  Ibe  table  ol  efflcienciet  vary  interastiag,  and 
llioni^lit  thny  dr«ervrd  earufnl  atudv.     From  table  A  tho  effldendeii 
(if  "  tbiu'|iLate"  ariaaturea  were deoldoilly  greatcrlliAU  tUoaawith  thiokJ 
(dates,  tbu*  sbotring  tbo  adraalagea  of  Umination.     The  objaelion  tol 
(Uu  iiK  of  citiu  pUtea— *ii ,  espMtae,  weaknaaa,  and  ipaM  araated  l^J 
iunulaLiiun— u>in  not  fainperabic,  fur  the  addiuonal  «xmiiM  waa  not 
prohiliilive,  and  ho  was  glad  to  hear  froru  Ur.  Uocday  tut  thadslial 
of  weaknnia  had  been  aaiiafaciorily  overcome.    AnregatUe  araiie  qaei-, 
by  inautalion,  he  nid  that  tht^  nonl  not  exceol  eight  |ieroeuL,  and] 
tbat  aoRie  maker*  had  oeaeed  to  waeany  ineulation  between  the  phit*^ ' 
SMakiug  or  llii-  Il  iKtualioD  of  cmreut,  Ik  Ihooxh'  all  ogrMd  tbat  Cba 
E.M.1'  of  Itnith  inaelitbc*  RootoatM,  and  tba  effect  of  letr-iDduetlaa 
WH  o  r>ilnt.'e  (not  dtwtnv)  v  o  varialiann  in  llir  eurrant. 

Kr.  Add«BliT«okev  vbo  happened  t"  Iw  iu  tIellxtuniB  at  tlw  e\o* 
uf  the  eitblbition,  )M«o  au  aixoniit  of  the  gencriil  ■iiiieari-i'oe  uf  ttiel 
iliatalUtiun,  wbioh   tte  cheroiteviaud  oa  re  y  Deal,     rrow   wliaC  ho 
licaid,  the  ligbliug  was  cvimiili^re-l  very  •itittactvty,  tbe  armiigeiirtul 
in  ihi  picture  galKri't*  briii((  jwrliciilikrly  gued.   Ue  was  also  inronnod  , 
that  the  tranitortner  plants  (iippllnd  by  lihMra.  Gam  and  Co.  and  thai 
Tltuiiuoii-Huu-ton  Coni[)any  irtirknl  well.     Tho  boilera  used  wef«  of  •] 
<:i>.ii billed  iucoiuotive  and  mariDo  typo,  with  Cub«i  aal  retnrti  fliu^J 
aud  ikr  uugtnoa  atxuiod  lo  bt  au  exact  copy  of  Marahall'a  IWocyliDdat 
liiffh  ptcaatiru  type. 

Ur.  Pr«*««  said  Ur.  Uurray  bad  enlra>t*d  bin)  vitb  tba  oare  «t 
the  paper,  and  he  trat  sure  I  ta  reception  would  be  Tefygratilying  ta. 
tho  aulJtor.  He  hiuuelf  would  have  liked  more  InfermatiOB  aMmt  cb*  I 
beharioiir  of  the  area,  and  Ilia  amoiuit  of  Uliuniiiatiau  atuployed. 
Sjx-aking  ri(  his  own  oK|wrienoe  in  rihDiiiinn  ligbtinK,  bo  remarked 
tJial  iu  dettnuining  iJie  nowcr  aeccsaary,  be  totally  iWiqcarJad  tba 
uouiiaal  caudJc-powDt  of  wi  Lanpi,  and  baaed  liia  estimate  ou  the 
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namlMT  or  mtts  p«r  Miun  Toot  o(  floor  sptoo.  A*  a  mslter  of 
Mqwrieniw  he  toaoA  half  i  watt  jwr  kjiuk  fool  gives  brilliaut 
Illnminadons.  and  aae-thltd  o(  ■  watt  wat  enoiigli  for  moat  poruoMfs. 
Dr.  HftpkituoB  (who  trai  iii  tht^  clislr).  in  ccriflrmiitiuii  oi  Ur. 
U</nl«}'>  aiiii  Mr.  Rawuilk'n  ttatrmnnti,  said  tint  his  lasts  allowed 
the  Victoria  ijutmna  to  l>«  very  aatjntactorj,  the  «IBcieDCT  Iwisg  92 
per  cent. 

COMPANIES'  MEETINGS. 


BRUSH  ELECTRICAL  ENGINEERING  COHPANV. 

Tilt  (tatuloiy  Kt-iientl  uttvtiii^  oF  ilii-  iili'etiiiDl  ('ii{(UiL'(>riKig  l'oiiI' 
imiy  WIS  lii'ld  >jii  Mondajral  tli«  Chy  Ti^niiimia  Kuul. 

1^(4  ^larlvvr,  wlio  (ireviileil,  olwrrvcJ  lliat  ttiuy   luust  all  kuow 
Ihc  pireiiriiitaactB  in  wliwli  tlio  mw  coni|>«tiv  IumI  Won   formeil.     Ilr 
wAk  now  aiUrFaHUiu  the  .ihartli older*  not  only  of  tlie  lintih  CoiHimuy, 
but  ihOM  ot  Lite  Futcuii    Kiigincurlng  Coniiiatiy,  and  tu:  thutigfit  In- 
might  aliiiiCMt    ■«/    tliuag    of    Ihr  AtiitrBloaian    l^omniiiy    >-iUi>,   t.liat 
oomiiaiiy  haviiiu  linally  ent«ii?it  iii(«aii  iigi^vmont  witti  lhi<  Coiii|i>iiy, 
nitli  critain  iiioilifirationn  which  vicioaoi)ti;m|ilBtc<1«t.tli<'  I.U't  iniji.-nii;;. 
Tbc  lioaid  cQUtUtcd  oflL*  DirMlon  <i(  tlio  old  ADglo-Aiuviii'tu  llnuli 
Klvk'lric  I'igbt  Coqwjrklinu,  nitli  the  aililition  or  a  ntw  mrinW,  tlif 
Diika  nf  MaTllinrotifih,  who  wim  one  ol  thair  oldoct  and  nioat  nluol 
ciMtaiDprs,  who  t>:i(iK  [hoiWii«tt  Intor^ttiD  till  olectrirsl anil  cn^inM^r- 
in^   works.     IleNide!!   tlii^   iliti-L-iutn    uf  llje   Augto-AiiM-ri'.'uii    Itruth 
Coiii{iany  they  had  on  the  HoaiU  rrjirf scutal ivts  froiu  llic  dirw^Wrateit 
uf  tilt   two   utbt'r  c.-u]ii|iaiiiri.     Thr  atniit|[aDi&tiuii  with   tile   Fakoii 
Coiiijiaiiy  WM  uow  ■;om^lato  ;  and  thty  vtcn  quite  rvady  louitic  llicir 
ahares  to  lliL- Auntralaauui   Coinjiiauy  iu  usdiango  Tor  their  aharM  an 
■0011  w  the  ]>at«iiti  hail  txMn  aMignnd  to  tlio   [(tnih  Klnotrical    Kn 
fntiivnii);  Cuiii|«iiy.    T\ii!  |iiirrliaw  agKriiinit  [ii-iividnd  that  aliarn*  in 
^ix  C<iiii]>nity  ilioiiUl    liR    iMiii'il    to   the    Aii*Lrjila*inii    Company    Vt 
the  cxtrnt  of  £31,000,   for  which   thvy   would  .iciiuia'  ihn   n^jhla  of 
that  cvmpaiiv  in  Auati'alia,  ilit  Cii|k.  and  India.    CtTtaiii  dovia-tioiia 
hail  liMu  niadv  iiitli.  vrij^iual  acliL-iixi,  it  iinMr  liTiui(v|>tiviial  tu  iLiu  iiew 
OMnpany  until  tho  ii«({ipuing  of  ■ii-Kt  yivir    to  taico  over  o^rlnili  uthnr 
■Matsoi  Ibr  AiutralasUu  <-Viiiipaiij.     Tliey  wcra  iiov  mnTinff  nn  the 
tpanufaeluiv  of  van   ami    liKyjiiiitttviK   im^jinatly    t-uuitucled  at   thi- 
Falcon  Wurki,  urnl  ho  itiiitlil  a<M  Ihat  ili«i  luoU  and  nhojii  ihtn  vvtc 
wltii{riii\>ly  ailaplcd  for  rho  inatiufiu'tiiTv  of  the  vamiu  artiulua  whtcli 
tlio  n«w  cninpitD;^  had  to  make  for  its  own  iiiwa— molore,  dytiamon,  aixl 
ongiata  fpr  driving  cIkUic  llghtlug  luaclUDei;.     Another   circuni' 
■tauoo  which  tnilucvl  hiiii  tn  l»«li  TonvArd  ivitli  conxidnrablc   aaliafae- 
tioti  to  thatr  future  w.ia  tb«  nndoubtcd  mtvanM  vhich  alc^cttic  llfftit- 
ing  wa«  inakiDK.  not  udIv  In   the  ]ii«lro]ioli«,   but   throiighotit  thit 
whole  of  Oreat  BrSIalu  anu  tliv  oivilliod  worl'ii.     Thuy  know   that  tin' 
Ugtid  o[  TridB  m-n  at  the  nrmeiii  tiiiie  ovtrvfheliuud  with  work,  ami 
Uattbeyhad   iimlor  iMiiiidt'niiifii)   430  umiHiratiuui   for  provlaioiial 
Mitn  lor  (WlTJo  tightitif;  thtonjfliitit  t)ic<  Ivii^-th  aii<l  hmulth  of  the 
laad.  When  thuy  f^onHidrnid  what>  vast  amount  of  inatmliU'iiirinKfilant 
andiQaeliitiary  orvariouadaiuriuliouau'hitilithiiuurilunmusiit — and  hi- 
tliougbtUuy  might  rvuonahly  iiojiit  io((»t  tbcirfaimharv  uf  lUa  work — 
lie  conaideml  tual  ho  ha>l  a  ri)iUt  to  my  that  it  would  he  the  fault  ot 
tho  Dirsctora  if  they  could  nol  doiv  bring  the   Cnmpitiy  to  siivtubs. 
'Tli^j  row  had  order*   in    hand    far  nX'^cnling   the  work   thuy   hwl 
tutnadont  during  Ihv  wliolu  nf  lanl  y««i,  inul  iTrciy  day  wii   bttDKioj; 
ID  fre«h  orilors.     Oc«a>!iotiBll,v,  iodae'l,  tho/  had  horn  obHijail   to  turn 
away  oplBra,  but  tlu'j-  weru  doing  their  utmost  to  avoid  having  to  Jo  »ii. 
In  an*wer  to  Mr.  WaU.  tlie  Cburmaii  stated  that  tlii<y  hwl  taken 
over  DO  patents  iu  i:iiuuL'cLiL>n  witli  i^li'Lti-ic  liKbtlng,     Their  men  diil 
hotb  picov  and  ilay  work. 


PROVISIONAL  PATENTS.  1889. 


NoviuinKK  18. 
18366,  Imgmwvmmta  to  a»d  «»iiiMct«d  iritli  pUU««  f^r  prlnuiry 

Uul   — <W»<»fy   lMtK«rle«.      .>ii>ta~  Jl.  luif- ilxl  Uilliam     A. 
I'hillilW,  70,  .Mnrkpl-Htrfi^l,    )i1nii(-lii--lii-.      ^liotiipli.le  ijn'cltleu- 

lion.) 

Ib377.  iBproTeineBtB  in  slKii*t  Mnd  ul»cmpfa  »pparfttaa, 
BobCK  Aimiiii'iiH,  l.iri^r*ii(iii  Umiv,  l*\(Wi-ic,  N.ll. 

1S414.  tMprvremBBta  la  alaolrlual  tnunwitys  or  rftUmjra. 
John  I{o]>kiiiai>n,  47,  Linnoln'ii-iiiu-lieldi,  liuiidoit. 

NoVKMBKIl  ift 
1S4S9.  K**ordlBg  tho  atroDfitta  ot  ma  alootrla  onrreat.     Williaui 

Ilwiry  Iliiic"*.  Wi>^(  Kill.  KHhpr.  Siin-.iy 
16481.   Irapr«**m«Bt«    In     aAoondArr     or     atorkfo    bftttAr)«a, 

Clou. cut    rayiB,    SZ5,    Hiji^    llolh.irn,     Ldiidnn.       ^Cotiiploto 

spivtliratioii. ) 
IB521.  In»prw¥«iii«nt«  In  Ulephoiio   rooetvara.     Henry   Tlionina 

TulUcli.  28,  H.itlDii-^'ariii'ti.  l/ind,iii, 
lS62b,  Impr«v*m«BtB  rolatlng  t«  th«  CnuuialMloti  Mid  r«e«p- 

Uon  ol  tal««vKpIil«  atynala  and  t«  nppKr»taa  tlMrcfor. 

Honry   Hurrin   I,«kp.   Iii,   Miitthainjilnn  Iwililiiij;!;.    MiililWoi. 

(St«l>hoii  l>.  Fiiild,  fnilwi  .Siai«v".j 

NoveMucM  20, 
ISSSOl  ImproTomonu    la  alMnrlo   boAWn.      Bilmtind    iliiii|>1tin, 

24,  'viiT^-ji's  Klmuibftn,  5,  Markct-ilml,  Maiichnatri.    (Watkinn 

Lrifiti  Hiirli",  L'pitfld  Statra,  | 

18671.  Improvomoftta  In  tlM  OMiuiruottaii  of  oondnlta  for 
oMTTlns  olooUrlo  llsht  and  wtbar  •tootrU  Uao*  «r  c«bl«B. 
JamM  CharW  Rieh&ril^u  anil  Henry  McKuBtia,  2i,  (.'lai'i'- 
tDont-i>]tiar«,  Lomlou. 


I35i78.  Improv«d  »ppiinatna  for  recbtMins  tb*  «o«tftUHp*lSB  «f 

the     Qloctrtc      ourront.       .•Niimirl      Williiim     Maquay,     fiS, 

Chftiirfiij'-laTK-,  .MiililUs'-K. 

Novr.iibRK2l. 

18604.  Tb«  B>«ft«Hra«u«Bl  ofMid  rognlatlon  byAlMtrto  aturcata. 

John    Pfrry,    Chimin    Wwaid    HfiiJatiJ.     nml    Hu;ify    lll*(-k!y 

ISouriK',  4,  Ko^ingion.rfiad,  HampsWad. 
1863a   mpr«v«ni»nu    tn     Out     mods     nf   dslvlnc    •l»«trtaal 

TtlUalaa.     Alfi*-i  l)ii-kiii''f>'i,  77,  ralrrinn--i,iw.  I^imiiafrliain. 
ISbSi,  A  «Tat«i>i  of  GonAiietlitg  luul  dl«trttmtlnf  kt  &  dutaao* 

•iMtrlo  tmrronts  at  largo  quantltjr  from  n  loir-pj  Mnure 

•OBttBnouB  onrront  senortUor.     lolni  Ali'^an-lnr  Mr^Unllen, 

9.  W»iviik-i  niiit,  Hi^;li  Molliiivti, 
ISb&H.  An  nutomntu  elootrlonl  dovlc*  for  alxnnlUns  ttUMgu*  of 

t«mporAt(iT«,     IL4ilu<Tl    Howe   iHiiilii   and    Kniil    L'tirl^,     55, 

Chaiii'i'iy-laiir,  Londuii.     (Comjdflc.  oiircilicaliHU.) 
ISoaO.  laaprovemonts  In  tba  oonntniotlon  of  drnnm*  ilaatrla 

mnohlnes.     ilriiry  Houwr,  96,  Chaucrty-laiie,  Iiondan, 

NovTorsKH  22. 

18700.  mprovomonta  in  oonnoetlon  wltb  oloetrlo  bnttery  o^l*. 

■I'hciriijii  WiUioni  Waiauii  Ltiid  Art.fiui"  Henry  Watann,  4,  r»ll 
Mall,  I.oiid'iii. 

1S712.  An  UBproved  rorm  of  connection  for  oloetrto  Imops  tor 
•tns«  tMkttaoto.  foolUskta.  Ac.  John  Ucujaniin  Verity  and 
.Ifilin  Owen  (lii^ilii-itoue,  31,  KiiiK-Binti,  Cvvcul-gardua. 

16740.  Improvcmonta  In  canpllasa  or  olatcho^,  ni»r«  oopoclally 
niitillcAtiti;  l«  ttic  drlvluK  ol  dyiukmo-oIooUic«L  omolilnoa 
oonaooted  In  )Mmll«l.      I''i<mi1.  kiti>i,  47,   Lilloiu'i.  inii-lirlil*. 

Ifr745.  Improromanu  la  o*bloa  ooDtalnloK  alootrie  ooodBttiota. 

,'lyiliiL-\  I'lll.  24,  Suut[]aiii|il'Jii-Liiuldiiit;i>,  L-n-l-'a.  'AiilUo'iV 
lii'j,   Unit,''!  Stafi'H,  1      |(.'onj|,li't.'  njiiv-iliratiiiii. ; 

18755.  iBproYOiBODU  la  tbo  mwaafiMtar*  of  pUto*  for  »••  In 
•oeondATY  b*tt«rimi  or  etoetrloal  aMntaaiilfttara.   Aathoaf 

K'>'?ki''ii'.uiii,  HO,  Hi^h  HnlliiTirii.  l.iind>'ii. 

N. ■»(:.« lii  i;  25. 

1B768  Improved  lumangoniont  for  applytns  oUotro-moten  to 
TohloUo  and  (or  tranamltunc  motloB  to  tba  axt««  tkav^ 

of.     MdiIi.'  litiiijiwli,  b2,  Cl«*ii(C-iy  iiitin,    l.(indi»ii, 
1879&.   ImprovaiBeata  la  or  rolatlnc  to   djmMao-olaetrio  K«nft> 
ratora.     ^^'Llt>Blll    l'hiHi|»i  TIil'Tiijkoii,  b,   l.onI-xErr<!i,    Livn 
[luul.     'Tilt'  VVi'stiiigliLUUM  lili^elrJc  tVnii[rjiiiy,  Unilnl  Stalci..' 
Illbl7.   Improvoiaanta    in    eloetrla   moobaalaai    for    oparatUis 
tolepboBO    oall  boUa   and  annnnotatora       llenr*     Uuk- 
turt,    54,  .SMiilmii.iii.iu-liiiiMiug".,  Lnmloo.      (Frolnriok    Wm. 
Augiiit  .SilitR-iilit  ami  ^VillUiii  O^iil  Zdiillei,  Canarlia.)     (Core- 
\i\vW  api'i!iIi(.Ali'>u,) 
16S21.  ImprOTomonta  la  olootno  batba  or  apparatna  ftor  Kpptr- 
ln|  ttloeuioliy   (or  nodlaal  or  otbor  sttoilar   purpoaoa 

iiimlav  Uai>rlii?r.  47,   Lini-vlii'i'  iuxdivUlo,  L<>ad»l>. 


I 
i 


bd. 


SPECU-ICATIONS  PUBLISHED 

1888. 

Elootrleal  alarmsi     Niiiwnii     6d. 

KI«fltno  Bwltoboa.     <  nrklnim.     8>l. 

Xloctrln  ore  Inmpa.     tiuoiilvlluw  and  L'hoiln. 

ToIogTAptkle  trunHnKtora.     Tiinin.     8d. 

£torns«  battorioo-     LStmli.     4d. 

Telepbono  oall   apparntna     llamlfonl  (Woatem   Etc 

C'iii>l>aiiy).     Sil. 
190&&.  Elootrlc  battorlM.    .[i)hii'.»u  (Gciidroti).    8d. 

1889. 
Tolopbonjr.  Mn.     (iw<i»di-tf.     bd. 

Telopbony.    (Iwosdctf.    6>1. 

B6B<*''t^l)^  enrroae  devolopod  by   dyaaiaoa.  Ma.     Viiik} 

Mill  i'riilitr»-c.     3.1. 
1170^.  ProTontlns    loaa    Of  anrpltia  olootrtolty  |on*rat«d   bf  ^ 

dyoataos.     ElJ),'t^l!>Il/^h  and  Kn{{bt.     Sil. 
11290.  ElovaMid  railwaya.     Ult<- [Ijjjyl,     8d. 
1&3B5.  Sooondary  battorloa.     Huj'l.     4J. 
15446.   Elootrloal  ocoumoUtors.    Ctinie.    8d. 


16129. 
18326. 
1390S. 
ICSbb. 

isan&. 

10045. 


1112 
1113. 

5556. 


COMPANIES'  STOCK  AND  SHAR£  UST. 


Dlvldeuil. 


18  Fob, 
12  Feb. 
UNov. 
37  Jolf 


2  July 
2  July 


1/2 
t/0 
0/4J 
lD/0 


12/4 
3/0 


Angln- American  Bmah  B.U 

—  fully  paid  I 

Con  Tcleptionc  &  Haia 
India  Rul>brr,  G.  V.  k  IU. 
Houm-to-Iloiim    

MatTDptn  Klsctric  Snnplj 
Londou  Slcc'ric  .Sapply  .. 

Swan  United 

Tclvgrapb  CouBtniction    .. 

—  a%,  18MI 

Natloiul  T<lc|'hont 


r*M. 
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NOTES. 


Venice, — A  central  atatioii  is  to  he  Ciita))li))lie<l  in  the 
cl«*ic  town  ol  Venice  for  Ift.OOU  lamps  mi  tho  Wcstiiig- 
lioiiac  syatcin, 

Bombay. — T!io  Bomliay  Tminway  Compuiy  nn)  irt- 
totMliitg  to  extend  their  lines — pouibi}'  .1  gwid  opimrtiinity 
for  tho  ill  trod uctioii  of  oloctric  cars. 

Ziiri«h. — The  well-known  fii-m  of  Eschcr,  Wy«8,  and 
Co.,  (rf  Xnrich,  with  their  bi-anch  iit  Lofadorf,  imsit  Viflnim, 
has  Iwcti  fonuod  into  a  Uiniloil  comjuny. 

BlBley  Tramway. -Tho  Natioiinl  liitle  AjtsfM;iaUoii 
iim  Mskiiij;  f.ir  [lowers  in  cutwtnicl  u  tmmway  ui  Ilisloy,  and 
anthoiity  in  songlit  to  niti  1»y  oleclric  ti-action  if  daiii-cd. 

Telepbonio  Extension.— Portamoiith,  SoiitIi«m|iUii, 
iLiid  Winchester  arc  now  in  tclciihaiiic  L-ommiuiiciiLioii,  ami 
the  ti-unk  line  is  jilxint  t^  Iw  extended  to  IJfHinmniontli. 

Society  of  Art*.— A  [a\KT  will  Iw  read  i>ii  We<liia8- 
day,  DoMmlwr  M,  at  H  ii.ui.,  hy  Mi-.  H.  Truemmi  Wwxl, 
seci'etfti-y  to  tho  Society  of  Arte,  upon  "Tho  Paria 
Exhibition  " 

Telegraphs  In  China.— The  Chinese  Telogfaph  Ad- 
ministmtion  ;iro  about  to  conalriict  a  lino  from  Paotinfc-foo 
to  Hi.  It  will  crreu  tho  in-ovincc  of  Shanai,  and  will  l>o 
l/iOO  tnileti  iii  lorifcth. 

Spain,  nie  town  of  Itoiida,  in  the  |jioviiico  of  Malaga, 
SpiUii,  will  shortly  he  lighlfitl  by  electric  light.  The  con- 
cemiott  waa  |mt  ii[>  to  [mblic  tender,  which  was  tlocidod 
Iip04i  Nov.  16,  and  the  work  is  to  >ie  carrial  out  nt  onco. 

Bxeter. — The  KloL-tric  Constrnction  and  M;urito»ianco 
C'liunKiny  have  informed  the  Council  that  they  tritoiid  li> 
•t>ply  in  tho  noxt  after  tho  enmiing  session  of  Parliaiuent 
(or  a  ]irovi«ion:d  onicr  to  siip|»ly  Exotor  with  tho  olcctric 
light. 

Oas.— A  gasholder  at  i'oterliuad  ms  blown  over  lavt 
vroek  by  a  slight  gate  of  wind,  and  ite  contents,  tmroe 
25,OO0fL  of  gas,  wci-o  lost.  Tho  storage  buttory  may 
claim  a  distinct  julvantagc  here  over  Ihi;  moi'c  volatile 
guholder. 

Telephones  In  Italy.— The  action  of  France  with 
regar<l  t«.  u-iuiihones  apo.ira  to  be  contagiom,  anil  it  ta  now 
ojinonncod  by  an  Italian  cunteinjioniry  that  the  Italian 
(jovcrnmuiit  intcnri  to  monojKiiiHQ  the  tolophono  nyiilcii)  in 
that  country, 

Bilbao    'A  liiniteil  coai|jany  baa  been  forniwl  at  Uilbao 
for  the  aupply  of  arc  and  incandosctint  lanipo.     A  site  hoii 
been  alreudj-  purchased  for  a  central  station.     The  plant 
will    be  installed  befom  the  end  of    the  year,  and    the 
public  supply  is  expected  to  commence  in  February  next. 

Meta.— Someof  the  rtreet*  of  Metz  have  been  lighted 
with  arc  lamps  for  a  considerable  time  by  moans  of  water 
|iower  obtained  fi-om  the  litver  Moselle.  It  is  now  [>i-o- 
posed  to  establish  a  oontral  station  for  general  snpply,  and 
apjtlieations  for  both  arc  and  incandescent  Limps  are  ttiiickly 
coming  in. 

Nioa  la  OonddiCa. — A  now  idea  is  to  be  tiied  in 
Boston  foi'  electric  tight  conduibs  to  [Kvvent  moisture  or 
fi;M  atucking  tho  wires.  The  inventor  filk  each  of  tho 
dncts  with  flaked  mica,  which  thoroughly  fills  the  whole 
sjuco,  but  which  is  so  yielding  lliat  a  wire  can  easily  be 
diiiwu  tbrvu^h.  ' 


BwUn.—  Tho  electric  lighting  nipply  in  fJorlin  is  grow- 
ing apace.  The  aanctioii  n(  the  innnici[iul  autliorities  has 
l»een  granted  to  the  BerlinwEIektricitats-Werke  to  increase 
the  central  station  now  in  proces.**  of  constnirtion  to  t«tal 
amoimt  of  :J4,000  h.]>.  Tho  niains  aic  all  imdergronnd 
n|ioii  the  Moiintor  system. 

Burton*on>Trent. — It  vtaa  ro(Kirted  at  llie  Burton 
Town  (.'i)iin>'il  tliat  the  draft  jirovifliunal  orflcr  for  the 
oloctric  tight  had  boon  hoforo  tho  coiumittoe,  and  tt  w«e 
qtiite'l  thikt  the  tight  vtum  proposc<l  to  )te  supplied  at  lint  to 
Wctuiore  i-oad,  lloniinglow -street,  High-Htre<;t,  the  Market* 
place,  lUnk  »t)liai'C.  Stution-strcot,  and  the  station  bridge. 

Eiootrio  Tanning.— On  a  motion  in  the  ChiLncery 
DiviMion,  prMunlud  by  the  BritlaU  Taiiiiiiig  Com|iany,  to 
r&itrain  Mi',  (>rothe  frtim  infringing  thiiir  |>atciit,  Mr. 
•Instico  Stirling,  before  whom  tbo  niution  came,  rcfuaed, 
after  hearing  all  juirtjes,  to  give  eithoi'  side  the  victory,  and 
simply  directed  the  motion  to  Hland  over  until  the  trial  of 
tho  action. 

Electric  Light  in  Mining:. — In  the  rqwrt  of  the 
Litngltkagl^  Cold  Miniii;;  t'<>nipnny  it  is  stated  tlint  tho 
iiisuJUtion  of  the  eluctiic  light  at  the  mine  is  rapidly 
ajiprnacbing  completion  and  will  bo  working  shortly,  It 
is  the  intoiiLion  of  the  diroclona  to  extend  thin  system  of 
lighting  to  the  nndorgronnd  working,  in  order  to  onaiire 
iwrfoct  safety  in  the  mine, 

Alnmisiom.— The  Allgemeine  Electriciiats  Oesellschaft 
Kdi'Oii,  of  NeohM^eii,  h;u  jiii^t  ncpiri-cd  tho  uole  right  in 
lierniany  of  ih^  inainifactiire  of  aliiminium  by  electiicily. 
They  have  rocccitly  cxhibil^m)  their  pHMluct-i  at  the  exhi- 
bition of  siUuty  apiNinitiis  in  Berlin,  and  it  is  this  comiiaiiy 
who  intend  to  introduce  tho  employmoiit  of  aluminium  in 
tho  manufacture  of  the  framework  of  arc  lauijis  in  the  phwe 
of  iron. 

Znrich. — Hcvcrul  applications  having  l>ccn  made  for  the 
total  lighting  of  tho  town  of  '/.Mrkh,  a  technical  eommitUe 
wa.1  ap|>ointed,  whoso  tlo^iiaion!!  have  just  boon  made  known. 
The  Oerlikon  Company  obtained  the  concession  for  the 
sum  of  l,32',^t^4f.  The  other  teiwlei's  asked  i-es)>octively  : 
Meesrs.  Biomotia  and  llalsko,  l,(ii3,i:!0f.i  Stirneuan, 
l,G8<J,810f. ;  and  the  Telejihoiio  Soeiety  of  Xiuich, 
I.OH.ailif. 

Allahabad.— Tho  pro|>oF(al  to  light  Alfred  Park, 
AtlahalKid,  has  received  un  imjietus,  owing  to  Mmbts. 
Walsh,  l^nvett,  and  Co.  having  intro<iilccd  at  thoi'r  night- 
work,  on  the  water  inipply  suheme,  an  installatinn  of  six 
are  lamps  o(  2,000  c.p.  The  LientoimntrGovomor  is 
ex{»octe<l  to  visit  tliis  iniitallatioii,  and  this  may  result  in 
the  lighting  of  the  jiark  and  micb  of  tbe  aurroHnding 
bungalows  us  re4nire  the  light. 

Nanoboster  Telephones.  —  A  now  riv^I  to  the 
National  Telejihoiie  Company  is  proposed  to  be  started  in 
Manchester  as  a  co-o|>crattvo  Ick-pbone  com|Kiny,  to  begin 
IniainesB  on  the  (!X|jiiutiuii  of  iJio  Bell  ixttent,  which  oociira 
in  December,  law.  The  co-openttive  comiiony  propoee  to 
charge  £T>,  as  against  the  £30  of  present  exchwigo.  The 
I'ontroaster-Oeneral  has  already  promieod  a  license  od  the 
same  tonns  as  the  existing  company. 

Pullman  Klectrie  Cara — Not  a  souU  amount  d( 
work  is  now  being  carried  out  by  the  PuUmaa  Car  Company 
in  the  ooastruction  of  the  electrical  cars  for  the  various 
electric  street  railroads  of  America.  UrdeiH  such  as  that 
for  10  complete  vain  for  the  line  at  Akron,  Ohio,  an  being 


received  from  weok  to  wceb,  and  tbo  business  of  supplyitig 
alectric  Pullman  can  for  tramways  seems  to  bid  fair  soon 
to  nnk  in  importance  with  the  muiufacture  of  railw^j* 
cars. 

Italian  Tramways- — A  compniiy  his  been  formed  in 
Ilaly  for  (;oiiatnicting  and  running  an  electric  tramway,  to 
conuDunicatA  with  Lodi  and  the  neighbuuriiif;  pWcn,  utidor 
the  somewbat  alarming  name  of  the  "Society  Aiioniroa 
dolla  Tramvia  Elettrica  Lodi-Borghottu-San  Colombano- 
Cbignoio."  The  capitAl  is  to  bo  hiilf  a  million  liro,  And  tbo 
machinery  and  aji|ianitiu  are  to  he  supplied  by  the  Brnsh 
Electrical  Knginooring  Comiiany  through  their  a^cnt  at 
Milan. 

Dr.  Joule. — On  Friday  Uat  a  special  leottire  was  de- 
^vured  at  the  Scboul  of  Elcctiioil  Engineering,  Hanover- 
jiure.  to  ilA  8ttideHt8  und  friends,  by  Mt'.  E.  T.  Carter, 
(one  of  tbo  stall'),  ontitlod  "The  Life  of  the  late  Dr.  Joule, 
and  bin  Work  in  Rolatioti  to  Electrical  Engineering."  A 
reference  woa  made  to  the  movement  in  Manchester  for  n 
memoriiLl  lo  Dr.  JoiUc,  and  varioiw  cxpcrimenUi  and 
siMciolly  [rropared  lantern  photographs  and  ilingriim.^  illiLs- 
tratod  the  lecture. 

Exblbitlon  at  Frankfort. — A  meeting  of  mQrcbiL.its, 
eiigineors,  financiers,  and  aciontiata  waa  hold  at  Frankfort- 
on-Main  on  Saturday  last,  at  which  u  proi^osat  to  hold  an 
international  electro-technical  exhibition  from  June  to 
October  next  year  was  adopted.  The  meeting  also  elected 
B  cwmmittcc  to  take  the  necessary  ."itepii  for  giving  eflect  to 
ibe  propowil,  and  agreed  to  a  tomporary  acbomo  for  pro 
viding  the  funds  required.  Mr.  Siemens,  Mr.  Ediion,  and 
Sir  William  Thomson  were  elected  honorary  members  of 
the  oomniitt«e. 

PariB  Railway  Stations.— The  undoubted  snccats 
of  the  oloctrio  lighting  of  the  Garo  Sts-Laitara  aeems  to 
have  inspired  the  other  railway  companies.  It  is  now 
announced  that  the  Gai-e  de  Maline.*,  at  Paria,  i.H  to  be 
lilted  with  electric  light,  and  tbu  contract  in  put  up  to 
tciidor,  and  four  companies  have  Bent  in  tenders.  The 
award  is  not  yet  made,  but  it  ia  understood  that  the  woik 
will  he  commenced  on  the  1st  January,  and  the  whole  in- 
Dtullation  is  to  be  compleled  and  in  working  order  by  the 
Ut  relinifti'y  next. 

Teadors  for  Paddinffton.— Tko  Vutry  uf  Padding 
ton,  aa  will  be  remembered,  decided  not  to  undertake  the 
electric  lighting  of  tbo  district  iteeU,  but  to  niiike  arrange- 
ments for  placing  it  in  the  hand«  of  one  or  two  rospuiiHihlu 
electric  companios  From  the  adverliaemont  which  apjiears 
in  this  num1>er  it  wHi  be  seen  that  the  draft  provisional 
order  or  sped  ligation  has  been  prepared  and  eau  bo  seen  at 
tb«  Vestry  Hall,  Hirrow-road,  and  that  the  Vestry  of 
Piuldington  now  invite  tendeit  for  the  right  to  light  the 
boi'ough  by  electricity. 

"Tho  Dally  Oraphlo."— The  most  intereflting  pre- 
litiiinary  number  of  the  uow  illustrated  daily  pa[Jor,  TItr 
Vaily  Orapku,  which  ia  to  appear  on  January  -Itb  next,  has 
reached  us,  and  ts  an  admirable  example  of  the  constant 
progress  of  the  human  race.  A  front  illiislr-Ation  shows  one 
of  their  artists  on  a  battle-lield,  seated  on  a  waggon  fitted 
with  a  huge  coil  of  electric  wire,  busily  sketching  and 
transmitting  bis  sketch  by  electricity  Co  the  offico — a  marvel 
as  yet  not  realiaad,  but  fondly  looked  forward  to  by  the 
proprietor  as  possibly  soon  to  bu  a  fact. 

Sand  DistrlbDtor. — An  arr.%ngement  for  the  ditlri- 
bution  of  sikud  ou  the  rails  in  front  of  electric  cars  is  being 


introduced  by  the  Jordan-Mills  Company,  of  Nev  Vork. 
A  system  of  Icvere  is  actuat«d  by  the  drivor's  foot^  tlte 
sandbox  and  valves  being  placed  under  the  can  and  well 
protected  from  tho  weather.  The  sandboxes  are  nov 
Gtted  on  a  number  of  electric  cars,  among  others  boiog 
those  of  the  Julien,  the  DsJt,  ajid  the  Electric  Car 
Companies  in  America,  and  business  overtures  have  boon 
made  to  introduce  them  on  the  proposed  electric  tramean 
in  Enfjland. 

Dundee. — At  the  moating  of  the  Dundee  Town  CouDcil 
Commilteea,  it  was  .igreed,  after  a  lengthened  disctudtm,  to 
obtain  ihc  opinion  of  Dr.  Hopkinson,  who  has  already  acted 
as  consulting  engineer  in  the  Bradford  installation,  as  to  the 
expense  and  all  other  matters  connected  with  tho  carrying 
out  of  an  instuUalion  in  Dundee.  At  the  adjourned  meet- 
ing held  on  Wednesday,  Dr.  [lopkinooti,  who  had  made 
a  tour  of  the  city  the  previous  <ky,  reported  verbally  the 
cost  of  Rii]i{ilying  the  electric  light  to  the  control  portion 
of  the  city.  He  favoured  the  project  of  an  instalUtion  to 
supply  5,000  lamps. 

Photographins  Ballets  by  Electricity. — Rifle 
bullets  are  now  photographed  in  their  course  by  meaus  of 
the  electric  sjKirk.  The  camera  is  taken  into  a  dark  room, 
which  the  bullot  is  caused  to  traverse.  As  it  posses  the 
cimera  it  is  made  to  interrupt  an  electric  circuit  and  pro- 
duce a  spark,  which  illuminates  it  for  an  instant  and  enables 
the  impression  to  be  taken.  The  wave  of  condooaation  in 
the  air  before  the  bullet  and  the  rarefaction  behind  it  are 
visible  in  the  photograph,  and  can  be  studied  by  oxperte, 
thus  enabling  the  form  of  ball  or  riHe  which  minimises  the 
resistance  of  the  air  to  be  selected. 

Tbo    Hnbdl's    ToB^nes    of   Flame. — The 

seemfi  to  Live  been  particuUdy  fortuiute,  from  a  religit 
puintof  view.in  having  had  a  display  of  St.  Elmo's  fire,  i,t, 
a  brush  discb-irge  of  elestricity,  from  the  points  of  bis 
soldiers'  apoars,  which  greatly  added  to  their  religions 
foi-vonr.  Omar  Salch,  in  his  recent  letter  to  Emin  Pasha, 
alludes,  awestricken,  to  those  "tongues  of  Same,"  saying 
"this  we  have  seen  with  our  eyes  ami  not  heard  only." 
S«v<ral  instancea  of  the  same  kiud  have  been  noticed,  with 
great  interest  but  without  the  same  awe,  (juite  recently,  by 
scientists  ou  tho  Alps  and  upon  Ben  Nevis. 

Bath. — At  a  special  meeting  of  the  Bath  Urbso  Ssni- 
tary  Authority,  it  was  unanimously  agreed  that  Mr. 
Massingham  should  t>o  allowed  to  apply  for  a  license  under 
the  Board  of  Trailo.  Some  little  difficulty  has  arisen  with 
regard  to  tho  transfer  of  public  lighting,  aa  it  appears  tbat 
there  is  a  gap  between  the  time  at  which  the  gae  com- 
pany's contract  terminates — namely,  tho  21st  proximo — 
and  the  date  at  which  Mr.  Masaingham's  contract  takes 
elfect,  which  ia  March  25  next  The  Surveying  Committee 
bud  instructions  to  enter  into  some  interim  anungemeab 
to  prevent  the  town  being  left  without  public  lighting. 

Public  Lamps  by  Storo^. — It  is  stated  tbat  the 
recent  crusade  against  overhead  wires  and  high-tensioii 
currents  in  New  York  has  resulted  in  the  practical  conside- 
ration of  a  system  of  supplying  the  public  lamps  by  mesas  of 
a  storage  battery  placed  at  the  foot  of  each  lamp|>oel.     Ths 
(Question  of  economy,  according  to  tho  New  York  Sna,  has 
been  "satisfactorily  settled."     The  battery  is  sulTicienLto 
last  two  days  of  eight  hours  each,  and  is  furnished  with  an 
airaiigement  to  cut  otT  tho  light  after  the  required  time  tA 
burning.     It  will,  however,  rci^uire  a  better  authority  tfaas 
the  S\in  to  assure  us  that  the  financial  question  it  at 
satisfactory. 
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Innsbmok. — The  Oas  Company  of  Inaabmck,  the 
capital  of  the  Tyrol,  have  taken  the  question  of  electric 
lighting  bol'dly  in  bund  themselvea,  and,  with  the  co-oparft- 
lion  of  McAsrs.  Uanx  and  Co,,  of  Riirlnpexth,  have  esta.))- 
hihed  a  curitral  statiaii  tor  the  supply  of  electricity  irt  the 
town.  The  ^wwcr  is  oiitaincd  from  a  wiilcrfull  i>f  sunic 
370ft,  fall  near  the  town.  Two  tnrljiue«,  each  of  l.'fO  h,|)., 
hav«  been  Rttcid,  and  these  drive  two  Zi|>ornowski  alt«r- 
nate-currfiiit  dyiiamos  of  a  total  capacity  of  100,000  Hutls. 
The  curretit.  in  (lenemtod  at  2,000  volti,  and  the  distribu- 
tion is  eflcul«d  front  i^cveral  cQiitrca  at  distances  of  about 
1^  miluN  from  tho  station,  and  the  current  \s  rodnccd  to 
100  volts  or  50  vo)t«  for  «up{)iy  to  tho  hoiuo*. 

Paris  Central  Station.  -A  small  central  station  has 
been  startefl  by  M.  Kmilo  Fulsfoi-d,  in  the  Kimboupg  Saint 
Martiu,  Parii,  to  supply  eleclric  li){lit  to  the  block  of 
buildings  comiiriseil  betwcRn  tlic  Boulcvnnl  dc  Strasbmirg, 
tb«  I3oul«vurJ  itiid  the  Kaiibonr^  St,  Martin,  and  the  Kite 
dii  Chateau  d'Eau.  The  tilatioii,  at  |>r««ciit,  supplies  somo 
1,300  lamiHi  of  10,  I«,  and  20  c. p.,  at  the  price  of  TOf. 
(£2.  lAs.)  |)er  10  camllee  per  year,  and  [im[Kirtional  taritf 
for  higher  |K>were.  Only  one  arc  lump  is  supplied  at 
present  The  |K)wcr  ia  suppUetl  by  tvro  iJavey  Paxumn 
enginoa  of  70h.p.,  and  one  sBmi-|>urtB.blti  en^ne  of  30  h.p., 
which  drivB  the  Uniramo  miichinoH  i  t  modmri  ty^Hi.  The 
cables  arc  run  overhead,  from  hoiwc  ti>  house,  withnitt 
crosainfi  the  public  stronta. 

Tyaementh.~-.Some  litUc  whilo  hack,  tho  Tynemonth 
Coi'jMi-ation  re:iolved  to  obtain  parlianicntury  [towers 
for  the  purpose  of  Hii|iplying  the  borough  with  electric 
li);hU  At  a  niootiiig  of  the  Council,  hold  last  week, 
however,  it  w*a*  a^TOotl,  on  the  recommendation  »f  tho  far 
linmentary  Cuniinittee,  not  to  proceed  fiutber  with  the  appli- 
cation ftu-  a  provisional  order.  The  action  of  the  Council  is 
tnuod  upon  tha  withdrawal  from  action  in  the  matter  by  the 
public  companies  who  bud  previously  intimated  their 
intention  to  apply  for  such  [towen.  Thoir  rctoltition, 
however,  wiui  it»t  i^ome  to  tvithniit  a  long  and  animated 
discussion,  an  amendment  by  Mr.  •!  P.  Sjiencer  favouring 
the  application  for  a.  proviaional  order  Iwing  lost  by  six  votes 
only.  It  was  statod  by  the  t«wn  clerk  that  upwards  of  £UI 
haitl  already  Itocn  uiiont  in  ailverliain!;  the  project  in  two 
newsia|)er». 

Wiesbaden, — The  luuimitlcc  nominittctl  Ut  examine 
tho  <jiit-4ti<<ii  >if  the  introiltictiun  of  the  electric  light,  by  the 
cstahliithment  of  a  contra!  station  at  WiealKidcii,  has  pfo- 
aenteil  its  rejiort  t^  the  Miiiiici|Kil  Council.  Tho  practical 
result  of  tbifi  re|x>rt  is,  that  there  are  serious  rlitTiciiIlies  in 
the  way  of  tbo  cittnbliahmeiit  uf  a  central  station  in  that 
town.  The  committee  i*  of  tbc  opinion,  first,  that  the 
town  u-oiitd  sufTer  by  tho  ittstallatioii  of  a  Urge  machinery 
depot  in  its  centre,  and,  secondly,  thiBy  also  think  tli.it  means 
could  be  found  to  ostaldinh  the  station  at  some  dintancc 
from  the  town.  Finally,  as  iho  neighbouring  town  of 
Frankfort  on  Main  is  iterioiisly  con«idcriug  the  ijucstion 
from  this  |)oint  of  view,  it  woidd  he  well  to  await  the  residt 
of  itfi  experience  and  to  profit  thereby.  The  Council  of 
Wiosbaden  has  approved  this  re|K>rt,  and  the  question 
stands  over  for  further  consideration  at  a  later  date. 

Eleotrio  Motors.— While  work  in  England  with  elec- 
tric motors — vrhich  ought  to  be  the  most  profitAble  of  all 
electrical  dcpartmcniA — -is  yet  not  tnucb  more  than  at  a 
standstill,  the  progress  from  mopith  to  month  in  America 
is  enoujjb  to  put  spirit  into  tho  most  unbelieving  of  engi- 
neers.    During  the  three  months  ending  September  30, 


1H89,  tlie  oidars  received  in  the  railway  department  of  the 
Tlinmson-IIoilston  Com|)any  alone,  not  including  lighting  «j»- 
paratus  or  motors  for  mining  or  stationary  work,  amuiintod 
to  SOR  motors,  with  an  aggregate  of  8,4.^5  h.p.,  and  genera- 
tors for  railway  work  aggregating  4,710  h.p.  This  is  at 
the  rat«  of  yZfiGO  b.p.  ]>er  year  in  tramway  motors  and 
^eiieratons  alono.  Diu-ing  the  tlr^t  ir>  days  in  October  the 
tramway  orders  have  aggrei^ated  170  motors  (2,950  b.p.), 
and  1 ,200  generator  b.p.,  or  a  total  motor  and  generator 
horse-powor  of  3,750,  which  is  at  the  rate  of  90,000  h.p. 
l»cr  year. 

NewOABtle. — We  are  gkd  to  be  able  to  atinouneo  that 
the  difficulty  with  regard  to  the  electric  lightini;  companies 
in  Newcastle  has  been  got  over  in  a  very  simple  way,  one 
which  it  would  have  been  thought  might  easily  have  been 
carried  out  long  ago.  An  ai;rc«mont  wait  drawn  up  and 
was  sealed  on  Wednesday  by  the  Council  of  Newcastle, 
which  will  enable  tho  companies  to  go  on  with 
the  laying  of  their  ntidergronnd  cables.  Dnth  com|)anii» 
have  had  their  plant  laying  idle  now  for  some  months,  the 
Uiflicldty  being  with  reference  to  the  payment  of  compen 
satiun  to  the  Corponition  if  either  of  tho  companies  should 
naglect  to  i-epair  the  atreetM  after  tho  laying  of  the  cables, 
there  being,  it  is  stated,  uo  legal  proviuon  in  this  respect. 
The  agreement  meulioneil  has  romovorl  ihe  difhculty,  and 
it  is  expected  that  electric  light  will  bo  substituted  for 
gas  in  the  prfnci[ial  biuinosi  places  of  tho  city  in  a  few 
weeks'  time. 

French  RegalAtions.— Kvcry  time  any  important 
Wi>ik  is  to  IkC  <]onG  or  expected  to  Ik  done  in  Paris,  the 
police  authorities  or  sumo  other  equally  self-important 
authority  immediately  bri nga  out  its  " logulatioiis,"  arranged 
like  a  book  with  chapter  I.,  II.,  etc.,  etc.  Ite^dations  too 
woU  enough  in  their  way  and  in  moderation  often  abeo 
liituly  necessary,  but  it  appetm  that  sometimes  onteqiriiae 
can  lie  regu1at«<l  nut  of  existence.  It  seems  that  the  con- 
cession for  the  lighting  of  the  luminous  fountain  iu  the  hit« 
exhibition  grounds,  together  with  the  supply  of  electricity 
to  the  Esplaniido  des  Invalide.i,  part  of  the  BoiilevanI 
Sikitit-<Jeiiiiain  and  the  othor  bruad  Htroets  vonrei^ng  to 
tbc  l'liam{u  dc  Mars,  was  ojicned  for  tenders  from  privnto 
companies,  but  some  of  the  clausoH  were  of  such  a  natuni 
that  not  a  single  application  for  tho  concossion  could  be 
obtainofl.  It  was  therefore  loft  to  the  Municipality  of 
Paria  to  undertake  the  running  of  the  station  itaelf. 

Sootob  Corporations,— The  Boaix]  of  Trade  luive 
iittiniated  that  tboy  ore  not  prepared  to  fpvo  provisional 
oiilLin  except  strictly  under  tbc  Kleclric  Lighting  Acts.  At 
AbcnWii  it  is  feiirod  thai  tho  ctl'eet  voiikl  be  to  prevent 
the  Town  Council  from  makiaig  it  a  joint  eiit«rprixu  with 
or  [lart  of  their  jps  undertaking,  and  mising  money  on  tbo 
gas  rontingent  guarantee  rale,  and  that,  therefore,  it  witt 
have  to  form  )>art  of  the  police  dojnu'tmCHt.  A  notice  for 
l>oth  n  Bill  ami  a  provisional  onler  has  been  given  by*  tho 
Ahenl«en  Towo  ( 'nuncil,  in  iti^  three  cu^KicitieH  is  municijial, 
gas,  und  police  autboritiee,  to  keep  tho  matter  i^ii 
for  diKUs«ion.  It  is  suggested  tliut  the  various  Scotch 
«.r|w.nition»  interested  in  this  question  should  make  acom- 
bine<I  appliaition  to  the  Board  of  Trade,  with  tho  view  of 
pressing  the  matter  ujvn  the  Etoatxl  at  a  personal  inter- 
view, and  urging  them  to  bring  in  a  IliU  at  an  early  dale 
next  ie«3iot)  to  amend  the  Electrical  Ugbting  Acts,  and ' 
thus  remove  the  existing  anomaly. 

St.  Helena. — A  special  meeting  c^    the  St.    Helens 

Town  Conncil  was  held  last  week  to  take  into  ootiskleratjoii 


the  quwtion  of  ftppljing  to  th6  Board  of  TrxAo  for  a  pro- 
visional order  to  autlioriae  the  Corporation  to  supply 
electricity  for  public  and  private  purposes  witJim  iho  present 
Umile  of  the  gas  supply.  Aldorm&n  Cook,  chairmaaof  the 
G««  Committee,  explained  bhtit  some  few  months  ugo  the 
Corporation  hud  notice  from  two  electric  lighting  companteB 
that  it  was  their  intention  to  apply  for  licenses  to  supply 
electricity  within  the  borough  for  public  and  private  pur- 
poMS.  Inumuch  M  the  Corporation  poeieu  tb«  g&s  works, 
and  hail  practically  a  monopoly  o(  the  public  and  private 
lighting  of  the  town,  it  would  be  very  i[iexpedit>nt  to  allow 
ai)  electric  lighting  company  to  enter  into  the  town  and 
supply  electricity  in  compeliti'on  with  gas.  The  irtntalUti  on 
would  cost  £20,000,  but  before  Ibey  comtnittod  thetssetvee 
they  must  be  satisfied  that  they  cotild  find  suffieiont  custo- 
mers. He  moved  that  application  be  made  for  an  order. 
Alderman  Gamble  seconded  the  motion,  which  was  carried. 

Chill. — We  have  insisted  from  time  to  time  upon  the 
great  importance  of  cultivating  the  extennion  of  electrical 
cnfrjnccring  in  our  coloiiica.  Not  less  important  ie  it  for 
English  maimfii.ctun]r8  to  be  first  in  the  field  in  couatrioa 
for  which  there  ii,  or  can  be  made,  a  market  for  their  goods. 
Of  these,  Chfli  itself  Is  well  aware  of  the  advantages  of  the 
introduction  of  latest  engineering  improvements,  and  the 
Chilian  Oorernroent  have  recently  passed  a  law  making 
numerous  articles  of  manafacture  duty  free  from  January  1 
next.  Those,  beaidee  machinery  and  implomonta  for 
agriculture  and  mining  generally,  include  iron  or  steel 
wire  up  to  No.  H,  copper  or  inaulat«(l  wiroa  for  electric 
conductors,  telfiphono  and  telegraph  instruments,  insula- 
tors, iron  or  steal  polea  and  other  apparatus  for  telegraphs 
and  telephones,  iron  or  steel  material  (or  railways,  whether 
worked  by  mechanical  means  or  by  horses,  portable  rail- 
ways, wheels,  axles,  wagons,  and  iron  plates  generally. 
The  removal  of  the  duty  upon  these  articles  ought  to 
result  in  increase  of  business  with  Chili  in  the  engineering 
and  electrical  trades  generally. 

Golofaer  Compoay'B  Catalogue. — Wc  have  receiTecl 
the  new  catalogue  of  the  Oiilcher  Elwtric  Light  and  Power 
Company,  Battvrsua.  This  catalogue  is  a  very  comprehen- 
sive one,  ranging  from  the  old  Oulchor  type  of  low-teuaion 
dynamo,  and  new  types  of  alternate-current  dynamos 
with  transformers,  and  Gulchor  arc  lamps,  [trojoctors, 
awiU:hlH]ardi«,and  apparatus,  etc.,  to  steam-engines  of  various 
makes,  lurbinCK,  gaa  and  potroleiini  cngiues,  boilurs,  belting, 
cah!ca,andaci;itmilUton.  Thecatalogucis  handeomolj'printod 
and  full  of  good  ilhutrations.  It  may  be  feared,  however, 
that  the  Gulcber  Company  sufTer,  if  anything,  from  an 
linoertaiiity  of  naiae.  Wo  understood,  for  one  thing,  that 
henceforward  "  Gulcher "  was  to  be  always  spelt  with- 
out the  diieresis.  It  appears  here  in  both  methods. 
The  name  nf  the  company  is  also  given  as  Gulcber  {New), 
and  simply  Gulcher,  and  again  their  alternating  dynamo  ja 
named  both  "Battereea"  and  "Battenea(Fricker)."  These, 
howevei,  are  minor  matter^  though  perhaps  a  little 
puiuling  to  new  customers.  The  cntaloguo  contains  very 
full  dotaila  of  all  kinds  of  plant  necetsaiy  for  installationa, 
and  the  practical  instructions  at  the  end  for  jointing  cables 
will  be  found  useful. 

HaUea  Centraloa.— The  Parie  munidpal  station  at 
the  Hallea  Centnlea  was  opened  laat  Sunday  in  truly 
Parisian  manner.  The  opening  ceremony  was  performed 
by  M.  Yves  Guyot,  chairman  of  the  Paris  Municipal 
Cuuncil,  and  wae  the  occasion  of  a  brilliant  f^te,  with 
festivities  aud  dancing,  kept  up  .:ill  the  nighl.     A  Uiqr 


muster  of  the  jwulterers  and  fishwives  in  rich  dresBBS,  lace 
caps,  and  solid  ornaments,  attended  to  greet  the  chairman 
and  present  huge  bouquets,  and  large  numbers  of  the  popn 
lace  also  assembled  to  honour  the  occasion  and  enjoy  them 
solves.  The  streets  were  lighted  with  aome  2,000  lamps- 
Both  direct  and  alternate  currenta  are  employed,  aa 
described  in  the  article  laat  week.  The  Municipal  Council 
wiah  to  thoroughly  satisfy  themselves  as  to  the  compani- 
tive  cost  of  the  two  aystema,  and  it  is  understood  that  they 
intend  eventually  to  increase  the  output  of  the  station  lo 
1,000,000  ligbu.  The  light  is  already  so  moch  in  demand 
that  it  will  be  necessary  very  shortly  to  increase  the  plant* 
and  a  credit  of  a  million  and  ,i  half  francs  will,  it  ia 
thought,  be  asked  for.  It  is  interesting  to  note  that  tbis 
is  the  first  occasion  on  which  the  Municipality  of  Paris 
have  directly  themselves  undertaken  the  working  of  any 
manufacture  or  business. 

Alpha  Arc  Lamps.--The  ■■  Alpha  "  arc  tamp,  des 
cribed  by  Prof.  Sitvanus  Thompson  in  his  Society  of  Acta 
lectiu^  as  the  "  electrical  oiigineore'  "  lamp,  has  been  fitted 
with  marked  euccess  in  the  new  promisee  of  Mcwrs.  John 
Barker  and  Co.,  of  Kensington.  It  will  bo  remembered 
that  the  feeding  apparattw  o(  this  lamp  is  controlled  by  a 
email  electromotor,  as  already  described  fully  by  us  (vol. 
HI-,  p.  330),  an  aiTangement  which  makes  the  burn- 
ing remarkably  itteatdy.  Messrs,  Barker,  who  are  well- 
known  upholsterers  and  univerwl  providers  for  the  Keoaiog- 
ton  world,  have  lately  added  to  their  already  very  extensive 
prcTiiises,  and  the  new  premises  have  been  fitted  up  by  the 
Planet  Electrical  Company,  the  makara  of  the  "Alpha' 
arc  lump,  the  cuiront  being  obtained  from  the 
mains  of  the  Konaington  ami  ICnightsbridge  Electric 
Lighting  Company.  A  grand  reception  and  ball  wai 
given  on  Monday  last,  for  friends  and  customers  to 
examine  the  preotises,  the  lighting,  and  also  a  fine  display  of 
antique  furniture  purchased  at  the  recent  Paris  Ex- 
hibition, The  reception  and  ball  were  very  fashionably 
attended.  The  ground  and  first  floors  were  lighted  by  41 
"  Alpha  "  arc  lamps,  taking  five  amperes,  and  running  two 
in  series  from  the  100-volt  constaTit  current  circuit,  and 
the  rooms  above  were  lighted  by  seven  Sunbeam  lamps  of 
high  candle-power  and  about  60  small  incandescent  lamps. 
The  iiistHllalion  was  ninrdng  without  break  or  hitch  from 
4  p,ra.  on  the  day  in  question  tilt  3  a.m.  on  the  folloiring 
morning,  and  ever  yone  seemed  pleued  with  the  exhibition. 

Bleobrioal  Inspector  for  LondoiL — At  the  weekly 
mcoting  of  the  London  County  Council  OQ  Tuesday  the 
Highway*  Committee  rejMirled  that  the  electric  lighting 
legislation  of  last  session  imposed  certain  duties  and  obli- 
gations upon  the  Council,  and  the  committee  had  had 
under  consideration  the  manner  in  which  these  were  to  be 
discharged.  The  committee  rocommcuJod  that  tfaeyshoukt 
be  authorised  to  obtain  premises  suitable  for  an  electric 
testing  station,  and  also  to  obtain  and  fix,  at  a  coat  of  about 
X2,100,  the  necessary  apparatus  for  the  station,  and  that  a 
competent  person  be  appointed,  at  a  salary  not  exceeding 
£'2(H}  a  year,  to  discharge  the  duties  of  inspector  under 
the  Electric  Lighting  Acts.  The  electric  lighting  componios 
wore  required,  before  commencing  any  works  which  they 
intended  to  carry  out  in  the  public  streets,  to  serve  notices 
upon  the  Council,  with  pluta  shoving  how  it  was  proposed 
to  carry  out  the  work.  Several  such  notices  had  been  dealt 
with  by  the  Council,  which  had  attached  to  ita  approval 
certain  conditions  as  to  the  manner  in  which  the  work  wae  to 
be  done.  There  wore  at  prcaunt,  howevw,  no  means  of  aeoer 
taining  that  the  conditiotte  imposed  by  the  Couucil  wan 


complied  with  ;  and  the  cammittee  were  of  opinion  tbat  a 
penoti  should  bo  employed  to  supervisfl  this  works  of  the 
compunieK  witli  a  riaw  to  ensuring  such  compliAtice.  and 
thoy  rccom mended  thnt  ii  ]>er»on  be  Appointed  at  a  sakry 
oS  £3,  3a.  a  w*flk  to  Bni>«rvisQ  tie  works  of  ttio  electric 
%bt  oom imnioa  in  tho  piiMiv  HtrcotJi,  and  to  sec  that  the 
naiuiroment*  of  the  Council  were  pnniplietJ  with.  It  was 
decided  that  tli«  inspecto?'  iihonid  lie  in  the  cngiH0cr*8 
dc|iartmcnt,  and  the  report  of  the  cnminittva  wiw  iipprovud. 

Hftstingrs. — An  onieiprise  of  consitlemblo  intereait  ii  to 
bo  nndertiikcn  by  the  L'ui'|iutiition  iiL  Miielirigs.  This  is  the 
utilisint;  <>f  the  WHstu  heiit  enorgj'  of  the  dust  dentnictor  for 
the  supply  of  steam  |30u-er  tn  bo  used  for  iJghUng  Lho  whole 
■ea  front  fmm  All  Ssiinta'atreet  to  the  Mnrina  The 
Lighting  ("rtminitlx^e  has  visited  the  work.-*  where  the 
deetructnr  \a  situated  for  the  piirposfl  of  settling  iiiion  the 
method  to  he  adopted,  accompanied  by  the  borouj,'h  sur- 
veyor lind  Mr.  O.  C.  Keep,  repreMntativ^  of  Mei»i-!i. 
Manlove,  Alliott,  and  Co.,  of  Xottinghain,  who  mipplied  the 
destnictor.  The  temperature  attiinod  ia  us  hi)^b  as  2,000ilux- 
F.,ftnd  the  hoitcil  tC'>^«ar(!coiidrictorI  lhroiit;h  ihotidtc't  of  a 
mnltitnbitlnr  Wilor,  generating  a  prossuvo  of  80Ib.,  and 
giving  iiomo  :i.%  h.p.,  which  is  ilsod  nt  present  in  part 
for  |iiinipinj;  salt  water.  Soitio  lu  h,p.  more  can  Tw 
saved  by  covering  the  pijiett  with  noneondncliiig  compo- 
sition. There  arn  also  two  Lancaafairo  WlorB,  hitherto 
iwed,  but  Idtcly  di»|ion«cd  with,  which  it  is  prni>o«e<l  o^ain 
to  employ.  The  CorjMiratiori  propose  to  nin  .50  arc  lamps 
along  the  sea  front  by  these  ucmia,  the  two  Lanu^iuihire 
Iwilen  working  toi^ullier  with  the  dastnictor  for  Ibc  tirst 
hours  of  the  evening,  from  dusk  to  1 1  p,ni.,  and  the 
doifitnictor  twiler  alnno  supplying  the  light  after  th:it 
time.  The  (Icstnictor  at  prcKciit  omu  X2.10  nyear;  lint 
it  nvoa  aonie  £200  a  year  already  in  fuel  for  the  Ktit 
water  supply,  and  Homc  i:100  u  year  i«  alen  received  lor 
clinkers  and  tbii  eule  of  uaofiU  ixifusc.  It  lo  now  proposed 
to  charge  i^l  -')0  a  year  toward*  the  expanne  of  public  electric 
lighting,  9o  that  it  is  seen  that  if  thu  siirpliiti  power  ut  tht.- 
dcstntctor  can  Ix:  utilt»cil  in  this  way,  the  dcatrnction  of 
refHtiC,  in  many  places  a  gi'uat  oxjionse,  can  lie  workcl  by 
corporationa  ut  a  very  coiiaidoralilo  proKt — a  matter  of 
infinite  Hatisfavtion  to  iittopayont.  Wo  ho|io  tlie  iiisl^dla- 
tinn  will  be  satisfarlority  aii'ricd  mil. 

Frosting^  Z<ninp8. — ^Thc  ]->nrtalilo  tncandcaceiit  lamps 
iiscd  nn  board  the  r*iillni.'ui  special  train  all  bavo  fra«le«)  or 
"  grotitid  "  biillM,  {ii'e|»ircil  in  the  ^)ii»s  ile[Kirtinetit  of  the 
Pultmnn  work»  by  flimiionditig  the  hidbs  in  a  soluliotL  of  ao- 
called  "  wbito  acid."  Mr.  A.  11.  Bauer  haa  suggestwl  thu 
employment  of  the  I'laiiti'  procoin  for  seciirijig  delicate 
Imcings  on  the  lamiM,  or,  in  fact,  on  any  glaaa, 
namely,  to  cover  the  ghiae  with  &  satui-ated 
Bolution  of  nitrate  of  potassium  (pare  saltpctro), 
and  trace  the  design  with  a  finoly-pointotl  phtiniitn 
jteiicil  conneeted  to  one  pole  of  a  storage  liatter}, 
the  other  {wle  being  connectod  to  the  gloss.  "  1'.  de  U," 
writing  in  the  Kltrirvitl  U'm-ld  on  the  subject  of  froslinj; 
globes,  says  this  whit«  ncid,  which  can  be  obtained  from 
druggists  in  leaden  llaaks,  can  bo  prepared  by  tlouly 
mixing  equal  parls  of  bydrolluoric  acid  and  soft  water  in  a 
leadeo  or  nibber  vesaol,  and  allowing  tho  same  to  atand  till 
eool — sonw  ten  or  fifteen  minutes— alwiiys  adding  the 
bcid  to  the  water,  and  not  the  reverse.  Then  carefully 
drop  tm^l  particles  of  carlionatR  of  ammonia  into  the  solu- 
tion till  Jitl  foaming  ceasea,  when  the  solution  is  ready  lor 
11M.  In  using  the  propuatioo  it  is  well  to  preeei-ve  the 
titigero  by  anointing  them  with  ^'u««line.      Another  and 


more  simple  and  easy  method,  if  a  temporary  frosting  only 
is  requireil  on  a  glolw,  is  to  lanVtt  a  saturated  solution  of 
!4idpbat«  of  magnesia  (E|Mom  laltif)  in  clear  wator  ;  strain 
the  solution  to  renioTo  a,ny  minnte  particloa  of  dirt,  and 
then  dip  the  bidbs  therein  ;  drying  and  dipping  again, 
rejieating  the  proccxa  two  or  three  timea  till  the  desired 
efleot  is  secured.  As  three  ]»cimyworth  of  Epsom  salts 
will  furnish  aoltition  to  frost  100  lan)]^,  it  merely  i-cpiires 
»  little  [futiuncc  to  secure  the  niont  beautiful  eflecte,  almost 
identical  in  apijearance  ^ik*ith  the  snjHtrior  class  of  work. 
But  bidbn  thus  coated  can  only  1>e  used  on  one  or  two  occa- 
sions, and  must  be  handled  with  extromecare.  Tor  parties 
Hiic]  receptions  it  answei's  the  pnrpoiie  well,  and  has  an 
economicid  feature  iu  thnt  Uie  solution  costs  jiractically 
nothing,  and  tho  fro!itiiig  can  be  entirely  i-emovod  by  a 
innment's  washing,  tliiia  leaving  the  glaas  clear  for  treat- 
ment with  tints  or  otherwise.  This  solution  of  sulphate  of 
muj^no»ia  may  be  tiritod  with  colours  that  will  dtseolvo  in 
water. 

Contract  for  LlKhtlns  the  City. — A  meeting  of  the 
t'ity  Commissioners  of  Sawccs  was  held  at  tht;  (Juildfaall  on 
TucaUy.  A  rci^rt  was  brought  up  from  the  Streets  Com- 
mittee relative  to  the  tenders  for  eledrto  lighting  and  recom- 
mending that,  inasmuch  as  tho  tender  of  the  Aiiglo> 
American  Brush  Electric  Light  Oorponition  wa«  iti  surcoid- 
anco  with  the  H|iQcification  lia»ed  iijion  the  conditiona 
agreed  to  by  the  CommiBsioticra  on  KelHrnarj'  2&  last,  a 
contract  he  ent«rwl  into  witli  tbat  corporation  for 
lighting  the  central  district,  as  refci'rol  to  in  the 
comtnitteo's  prinleil  tci>orl  of  the  ^Olh  of  .Inly  last.  In 
rejdy  lo  Mr.  Harris,  Mr.  Day,  the  chairman  of  the  com- 
mittee, aaid  that  the  contract  wiu  for  21  year!),  and 
the  cont  [ler  lamp  per  annum  was  £'2Q.  Mr.  Harris  said 
hn  fihjflctai  to  the  report  on  many  grounds.  The 
Hchumc  waa  not  of  ii  comprehensive  churacter.  Tho 
ComuisBioii  mennt  that  th«y  were  to  have  a  compre- 
beiisive  scheme  for  tho  lighting  of  tho  whole  City,  Ho 
|H)intod  out  that  the  conttuct  was  determinable  at 
the  end  of  seven  years,  and  contended  that  the  com- 
[lany  could  throw  tliera  over  at  the  en<l  of  that  periotl. 
Thc  company  woe  at  preeont  applying  to  rarliamont 
for  a  provisional  order  foi'  lighting  tho  whole  City.  In 
the  side  strceU  glow  lam|A — that  was  lo  say  incan- 
descent bimim — would  have  In  lie  used.  The  coot  would 
bo  irii:rca*iGd  if  they  lighted  the  side  streets  with  glovr 
himjM.  He  thought  they  ought  to  ^vc  every  facility  for 
having  private  lighting  in  the  City  as  soon  as  possible. 
With  reference  to  the  arc  lamp,  he  contended  tbat  the 
statement  that  It  was  c(pial  to  3.000  c.p.  was  inaccurate. 
Mr.  Judd  ajikdl  whether  the  stJitumont  tbat  the  tender  waa 
in  accordance  with  the  ftpctiKcation  was  correct,  and  if  there 
were  any  variations  or  modifications  what  tliey  were. 
Mr.  Day,  the  chairman  of  the  committee,  replied  that 
there  were  no  I'ari.itionn  or  modifications.  The  Chairman 
uf  the  Commisaion  (Mr.  Maanora)  said  the  Anglo- Amcricaa 
Brush  Electric  Light  Coritomtion's  teiidei'  agreed  abso- 
lutely with  tho  specifications.  Mr.  Rose  limes  spoke  in 
snp|>ort  of  the  committee's  report,  and  Mr.  Fknnell  said  he 
thoroughly  agreed  with  the  reoommendationa  of  the  com- 
luittec.  Mr.  Williamson  also  spoke  in  favour  of  tile  re|K>rt, 
and  remarked  that  if  electric  lighting  were  ostablishod  in 
the  City  it  woiUd  have  the  effect  of  bringing  down  the 
price  of  gas  by  one-balf,  and  it  would  give  tbo  ratopayora 
the  choice  either  of  having  the  electric  light  or  gas  at  a 
rediKod  rate.  The  rei*ort  of  the  committ«e  was  tboii 
agreed  to. 
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UY   A.    i:.   ICKSSELLV. 

AUhoufth  the  boat  ocoiioniicRl  dimensions  of  a,  conductor 
employed  to  tratismil  power  arc  dotertninod  by  Sir  William 
Tliomson'fl  Iaw  lh.ii  that  portion  of  tho  cost  mto  dopoad- 
iiig  directly  uijoii  tho  crow  MCtioiial  area  oi  the  con- 
ductor should  equal  the  av«flig«  cost  mte  of  the  jMivrer  it 
absorbs  in  its  duty,  and  although,  at  tho  existing  priciee  of 
coiiper  and  of  jiower,  such  a  conductor  miut  bo  rcry 
hriivily  loaded  to  aeauiro  »  dingoroiuily  hijrh  temperaturo, 
yet  not  only  may  it«  limits  of  safe  cajiaoity  be  strained  by 
nccaiiional  pressure,  but  it  is  well  known  ihnt  in  practice 
economy  is  not  tho  only  factor  thuL  determines  a,  con- 
ductor') size,  since  the  necessity,  for  example,  of  maintain- 
uifi  a  constant  difference  of  [lotcntial  over  an  entire  net- 
work of  electric  lipht  mninn  under  wide  viiriatiorin  of  load 
may  sometimeit  clanh  with  the  conditions  of  ci^anoioy  in 
their  tninsmiuion  or  oven  of  safety  in  their  temperatures. 

Kut withstanding  the  conf^quent  im^mrt^mce  of  a  com- 
plete kiiowledf^e  of  the  safe  carrj-iTiu  capacity  in  conduc- 
ted nndcr  all  practical  conditions  ofsenHce,  the  subject 
has  not,  -ippareiitly,  received  the  Dtt«iition  it  deserves,  aiu) 
thu  simplicity  of  the  law  which  determines  tho  generation 
of  heat  ill  an  active  conductor  seems  to  have  caiued  the 
complexity  of  the  laws  governing  the  dissipation  of  that 
heiit^  and  ihus  the  limitingtemperalure,  to  escape  the  full 
notice  of  practical  men.  The  most  im[)0rtaiit  published 
contributions  Ut  the  subject  amiear  in  two  iwpers,  one  by 
Mr.  W.  H.  Preecc,  to  the  Royal  Society,  in  March, 
18^8,  and  thu  other  by  Prof.  G.  Forbes,  to  the  London 
|ij8tilitlion  of  Electrical  Engineers  (March,  1884).  The 
form<T  deals  principally,  however,  with  the  fusing  cuirents 
of  wires  fordilTerent  motals  and  diameters,  while  the  Intiar 
is  almost  oxclusively  devoted  to  the  theoretical  troatmoiiit 
of  the  subject.  Had  tho  experimental  data  of  I'rof.  Forbcs's 
)iaper  been  as  exhaustive  a«  if*  mathematical  investisatinn 
was  complet«,  there  would  probably  have  been  liitle  left  to 
addoramcEid  from  an  on^neering  point  of  view;  but  the  vital 
numerical  cocBicicnta  it  ailopts  are  taken  from  cxporimcnta 
on  the  emission  of  he^t, which, howevornccunite  and  valu^ible 
itithemBelvos,nro  not  fairly  applicable  to  the  conditions  of 
conducting  wires,  and  which,  in  tbcir  published  form,  tend 
ntlher  to  conceal  than  to  elucidate  the  princtpleii  under- 
lying the  subject  Tho  fact  remains  that  none  of  the  exists 
iiig  textbooks  or  tAblee  up  to  the  present  date  give  with 
any  pretension  lo  accuracy  the  carrying  capacity  of  wires 
uunsiitont  wiUi  safe  temparaturea,  in  clearly  tabulated  form, 
or  »ny  clear  conception  of  the  variation  tho  limit  undergoes 
Hilh  change  of  environment— eniuanelled,  free,  or  out  of 
donr«.  In  addition  to  this,  the  rule  of  the  Itrilish  BoanI 
of  Trade  for  inntiillatioTts  within  doors  has  been  pointed 
out  by  Prof.  ForlfOs  and  others  to  be  very  uneconomical 
for  small  wires  and  actually  uiisafe  for  wires  of  a  cortiiin, 
thoU([b  perhaps  uitii&uul,  diameter. 

To  determine  some  of  these  unknown  cjuantities,  and 
[wrticularly  with  a  view  to  obuining  the  neces-tary  data  for 
the  lire  insurance  ofllcos,  tho  Edison  Electric  Light  Coin- 
pny,  of  Now  York,  rccotitly  instituted  a  series  of  oxi»eri- 
mciits  tb  tho  laboratory  of  Mr.  T.  A.  Edison)  in  Oningo, 
N..I.,  and  with  their  t>ernii.Hsion  the  icsultj;  obtained  are 
now  piihli-shcd.  Not  onlv  hav<;  satisinct'ory  general  ndes 
been  arrived  at  for  the  safe  carrying  capacity  of  conductors, 
but  tbL'  numerical  coeflicienu  in  tho  formuU-  given  by 
Forbes  have  been  determined  with  a  fair  pi-acticat  degree  of 
accuracy,  while  the  Geld  has  been  opened  for  further  uaoEul 
in  vestigtttioit. 

The  cxjieriments  were  made  on  eonductors  under  three 
ditt'eront  conditions : 

1.  With  insulated  copper  wires  eucoMcl  in  wooden 
jxintdling  to  represent  house  wires. 

2.  AVitb  copjior  wires,  both  l>are  Rnd  covered,  suspended 
on  [joles  in  the  o[>oa  air  to  represent  overhead  service. 

3.  With  copper  wires  and  stri|»s  stuspcndod  across  a  room 
to  represent  the  eondtuttorB  in  an  electric  light  station,  and 
also  to  form  a  coonecUng  link  between  the  two  (irovioua 
conditions. 

*  AUtnct  of  n>iiaTt  msd  btroni  the  Bi)[sou  Convuntion  a;  Kiagkrk 
PaLb,  AvoMl,  1888, 


The  elevation  of  tam|>erature  produced  in  tho 
{whose  conductivity  varied  from  97  to  101*percent)wMio 
every  case  determined  from  the  increase  of  thttr  reiistanca 
observed  after  the  experimental  current  had  been  passed 
through  them  sufficiently  lengto  practicillv  attain  a  limit 
ing  permanent  temperature.  This  [>eriod  of  time  was  found 
to  be  about  ten  minutes  with  the  panelled,  and  some  two 
minutes  with  the  auspondod  wires.  With  the  former,  a 
steady  increase  of  resistance,  which  according  to  thftonr 
it'oulii  eoiitiuuo  for  all  time,  could  be  noticed  for  as  mnoi 
US  30  minutes,  but  it  was  wtimated  that  the  tempcnUnre 
elevation  reached  in  ton  minutes  was  97  per  cent,  of  ite  full 
ultimate  value,  and  the  greater  accuracy  atCAined  by  longer 
intervals  of  flow  would  not  have  repaid  greater  loss  of  time, 
especially  as  the  ijuality  of  tho  wooilcn  |nnel,  its  thicknew, 
form,  and  position,  would  practically  involve  comraensumte 
variation  in  results. 

It  has  boon  sumctituc^  believed  that  the  temperature 
elevation  computed  from  tho  rise  of  resistance  wouW  bo 
somewhat  in  defect  owing  to  the  gnuliont  of  temperature 
from  the  centre  to  the  circumference,  and  tho  cooling  of  the 
oxtcrnal  surface.  Analysis  sbow«,  however,  that  this  source 
of  error  is  too  trivial  to  be  taken  into  account,  for  if  fl  be  the 
difTcrence  of  temperature  in  degrees  centigrade  ma4nta,ined 
in  the  permanent  state  between  the  axis  of  a  wire  and  its 
exterior,  then  it  will  be  found  that 


»> 


KVor 


where  p  is  tho  resistivity  of  the  wire, 
C  is  the  current  it  carries, 
O  ia  itscirciiinfcreiice, 
J  is  Joule's  e(|uivalent,  or  -tS  me^Iergs, 
K  ir  the  thennal  conductivity  of  the  metal, 

all  being  exjireisetl  in  absolute  measure. 

Kor  a  copper  wire  of  one  centimetre  in  circumd 
carrying    100  amperes    with  p^3,000  and   K.^'l 


of  Idcg.ccntignide. 
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Emp^iKlied  If'irts. — Two  20ft.  lengths  of  pine  panelling 
wore  made,  and  in  all  tho  testa  these  panels  rested  «il£ 
tlioir  hro-'id  baaes  on  the  wooden  floor  at  Ott  testing-room. 
In  the  smaller  size  12  wires,  ranging  from  O-OlMiti.  {0047 
centiiiiolre)  to  OllSin,  (0-302  centimetre)  diamebor,  were 
succesaiively  tested,  one  side  only  of  the  [lancl  being  occu- 
pied at  one  time.  In  the  larger  size  1 2  larger  wires  wen 
tested,  ran^'ing  fixmi  OUSin.  (0^02  centimetre)  to  0'+15in- 
(M.tl  cenlinivlres)  diameter,  generally  two  at  one  time, 
one  in  each  com  piLrtmout,  M  thiit  the  obeerviUionk  taxy  b« 
said  to  extend  to  diameters  of  nearly  half  an  inch,  or  frmn 
wires  whoie  resistance  per  metre  varied  from  0O19  ohm 
to  24'i  inicrohins  at  zero  C.  All  the  re»ist«r»cca  in  llie 
tests  arc  expressed  In  legal  ohms  (106-0  centimetres). 

The  increosG  in  tho  resistance  of  the  wires  due  to  their 
beating  was  determlno'l  in  tho  cases  of  all  but  tho  very 
smalloi^t  by  thut  very  nccur;ito  null  methral,  in  which  the 
variable  putcntiul  dilTvreucc  between  the  ends  of  the  tested 
wire  is  balanced  against  the  constant  [Kitctilial  difTurxiciec 
iMiiween  the  ends  of  an  invariable  platinoid  resistance  in  the 
same  main  circuit,  lut  shown  diagram matically  in  Fig.  I, 
This  standard  resistance  was  formed  by  a  grid  of  40 
{larallel  platinoid  wires,  each  i^ft.  (214  centimetres)  tong 
and  OOSIin.  (0079  centimetre)  in  diameter,  stratcbed  in  a 
wootlen  fninic  between  copper  rods.  The  joint  roaiatance 
of  all  these  wires  was  00499  ohm,  and  their  large  toi;sI 
surfaoQ  of  371  square  inches  (2,410  stiuare  cciitimetrea) 
and  small  coetficieiit  ef  temperature  variation  (0*021  |)«r 
cent.  )Xtr  degi'oo  0.)  effsctually  maintained  the  resistance 
constant  within  at  least  0  i  per  cent,  under  all  current 
strengths  employed,  espocially  as  with  the  stronger 
currents  the  grid  was  connected  with  its  two  btdvej  in 
multiple  by  letting  the  current  enter  at  a  third  cupper 
rod  in  the  contro,  and  divide  among  the  40  wires  on 
each  tide,  the  total  roiistaDce  in  tbie  eondition  b«itiK 
0-0121  ohm. 

*  iJamiitH  oroopparoirariDgacsDiliictivicy  or**  much  aa  LOt  [wf 
cent,  or  the  orlglau  HaUhleMn  aUu<l&nl  sra  »Ut*l  u  b^n  ban 
(iroiiucril  within  tho  Isat  fatf  )'<Mra,  sliawlag  that  Um  value  of  thi 
btaiiJu'il    ut<>(lH  tvriiiiua   uu't«r    imprav«<J    locais  «(  chomical    aaj 

m«<hMlic«il  tTcatnieut. 
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To  IxkUace  tbe  potential  difTerenoea  eupptied  bv  Uie 
wire  and  the  grid,  a  <iead-bca.t  dilTerctitial  mirror  galvano- 
meLerwas  employed.  Il  was  carefully  sdjualed  fur  di(- 
foreritinl  perfcctmn,  until  five  volts  connected  with  its 
c-iis  in  opfiositioo  swriea  jirodnced  a  barely  j)crce]>tihle 
dcHcction.  The  re«i8tancaB  and  lulanceof  the  coils  (alwtit 
2,700  ohniB  each)  wore  obaorvod  before  and  after  each  tost. 
L>iU'iri!r  ihc  ohftcrrations  one  of  these  coils  was  connected 
with  the  ptanclled  wire,  arid  the  other  in  oppoaitioii  with 
the  platinoid  grid.  The  initial  diffcrcnco  between  the 
opposed  cutronta  thus  acting  on  the  ncodle  when  the  first 
feeble  ciirieiit  was  sent  through  the  main  circuit,  was  re- 
duced to  vanishing  point  by  inserting  rosistinco  in  the  cir- 
cuit of  preiwndoratiii};  Jnflnoiico.  Under  those  conditions 
the  niaiBtanco  of  the  wire  became  determined,  and  its 
terminal  potential  difference  exactly  balanced  on  the  gal- 
vanometer that  from  tho  grid-  A«  the  current  in 
the  main  circuit  was  succcuivoly  incroaeod  bhts  baUnce 
bccurao  upset  by  the  correspondinR  rise  of  temiiera- 
ture,  resistanco,  and  terminal  ]K)tentiaI  dilference  of 
the  wire,  nocowititing  reudjiutmont  of  tho  inserted 
roHiatiincc,  while  the  extent  of  this  rcajliufitment  sup 
■fliud  all  the  data  for  the  cnlculation  oi  the  change. 
J'his  method  was  found  to  be  very  Rcnsitivc,  and  allowed 
the  rise  of  tumpunititrc  to  bu  obacrvcd  in  a  convenient 
n^anncr  fur  OEtimating  the  ^.pproaofa  to  limiting  permanent 
i^taU),  while  fill  slight  variationn  of  tho  ctynamo-teiting 
current  were  climiiiuttid,  since  their  ufTcct  woe  equal  and 
opposite  on  tho  galvanometer  circuits.  Tho  temperature 
elevation  waa  carried  up  to  lOOiIeg.  C,  except  in  the  case 
of  tho  largest  wiros. 
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The  strength  of  the  ourreiit  [jossinf^  in  the  main  circuit 
throu|:h  wire  aikd  grid  from  the  laboratory  1 10- volt  dynamo 
WM  adj\utcd  by  iilAtinoid  resistances  for  the  feebler  cur- 
rents, by  banks  of  EdJ^oii  lumps  for  the  stronger,  and  by  a 
eet  of  overhoikd  wires  for  tho  strongest  of  all,  the  limit 
reached  being  ;J00  amperes.  It  was  meafiiired  by  means 
of  a  iiotontiometer,  connoctod  with  the  grid  and  also  by  at 
ieaet  ono  ammeter  or  dynamomoter  in  the  main  circuit, 
whose  readings  were  tilten  oa  a  check  upon  the  former. 
About  one  reading  of  the  current  per  minute  was  observed, 
and  tho  mean  taken  »«  that  of  the  a-verogc  current  flowing 
during  the  [icriod.  The  potentiometer  employed  its  own 
■working  battery,  mirror  galvanometer,  and  Clark  standard 
coll.  The  potentiometer  and  ammeter  arc  omitted  in  the 
diflgiuiD. 
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A  NEW  VIEW  OF  TELEPHONE  INDUCTION.* 


BV   .1.   J.   PAItTY. 


One  of  the  mo»t  pe<:nliar  developments  connected  witb 
the  introduction  of  the  tclephonu  wiu  tho  presence  of 
remarkable  sounds  which  were  heard  when  the  telephone 
line  wsH  of  any  con<4id (arable  length.  Sometimes  it  sounded 
as  though  myriad*  of  birds  flew  twittering  by ;  again, 
Bounds  hke  tho  rastling  of  leave*  and  the  croaking  of  frogs 
could  plainly  bo  hoard  ;  at  other  timoa,  the  noise  rusemblod 
the   hissing  of  ste^im   and   tho  boiling  of  water.     Even  a 


*  Paiwr  r«sa  Uhit  the  &leetri<:  Cl<1^  New  York. 


display  of  Aurora  Borealis  causes  powerful  currents  in  the 
telephone. 

At  onetimo,  I  think  it  was  in  1882,  duiing  the  prevalence 
of  sun  spots  and  after  the  appcAnince  of  a  comet,  the 
anroral  trurrent  became  so  strong  on  a  line  from  Boston  to 
Brockton  a*  to  operate  a  miniature  arc  light  which  I  impro- 
vincd  out  of  a  pair  of  lead  pencil  cau-bonsi  ami  connected 
into  tho  line. 

Some  of  the!«e  disturbances  have  been  more  or  leaa  aatia- 
factoriiy  iiccounted  for  by  assuming  difTerencos  of  potential 
at  the  two  ends  of  the  lino,  by  the  sudden  heating  or  cool- 
ing of  the  line,  and  by  the  ]>assng<;  of  clc^triliud  bodies  of 
air  or  clouds. 

Another  T«ry  cuiious  effect  was  observed  when  the  first 
two  telephone  wires  wore  run  parallel  to  each  other  on  tho 
same  cro^arm  for  the  distance  of  even  a  few  miles.  Il 
waa  found  that  although  the  insulation  of  the  lines  waa 
high,  u  conversation  carried  on  over  one  wire  could  plainly 
ho  heard  on  its  nciehljour.  This  ovcricaring  is  commonly 
culled  "crosstalk.'  As  tho  number  of  telephone  wires 
in<:reiued,  and  their  buncliiDg  together  in  cable«  became 
nccOMary,  it  was  found  that,  in  addition  to  the  cross-talk, 
there  w:l8  another  elemeu^  of  trouble  abided,  which  was 
dut-  tn  the  electrostatic  effect  of  the  cable,  and  cmised  the 
voice  to  be  tntusmitted  in  nn  indi»iinct  and  mutlled  manner. 
Thix  evil  exists  to  such  an  extent  that  where  cibles  are 
used  the  speaking  limit  is  soon  reachwl. 

White  a  study  of  the  strange  noises  hoikrd  in  the  tele- 
phone might  bo  of  interest,  1  tthall  in  ihia  paper  limit  my- 
self to  ihu  eonsidorutton  of  cross-talk  itid  to  the  action 
which  takes  place  when  wires  are  bunched  in  cable.s.  In 
the  simple  case  of  inductive  cross-talk  first  cited,  in  which 
two  telephone  wires  are  strung  parallel  on  the  same  cross- 
arm,  the  presence  of  cross  talk  is  said  to  bo  due  to  dynamic 
or  current  induction  ;  that  t£,  if  a  current  commences  to 
Bow  in  one  of  the  wires  from  north  to  south,  it  will  at  thut 
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instant  cause  an  induced  current  to  flow  in  tha  other  wire 
ill  the  opiwsita  direction,  from  south  to  north.  As  the 
lelouhona  current,  is  constantly  changing  its  direction  and 
strength,  this  explanation  3oem»  to  apply  and  ia  the  one 
given  in  the  textbooks. 

This  is  the  kind  of  induction  refeirod  to  in  the  law  ol 
l.enjf,  and  applies  to  induction  coils  and  to  parallel  wires 
wbcn  the  current  is  of  sutticient  strength.  1  ahoil  speak  of 
thia  horeaftcr  as  cluctromagncti>c  inuuclion.  To-night  I 
shall  describe  some  experiments  which  seem  to  prove  ihjil 
the  induction  between  telephone  wires  is  due  to  olc«tro- 
static  rather  tlmn  txt  olcctruuiLignctic  action. 

*  I  will  firstshow  acase of  eleclixMtaticinduction between 
tolephona  wiro*  in  which  there  is  a  noiitml  point  at  tho 
centre  of  the  ^uconddry  wire,  at  which  point  there  is  no  in- 
duction.  while  at  the  ends  oiarkod  inductive  eU'ecte  are 
notieenble. 

In  Fig.  I ,  E  F  and  C  D  are  two  well-insiiUUxi  parallel 
tolephune  wires,  each  300ft.  long,  and  placed  jtfa  of  an  inch 
apuit.  E  F  is  oj>on  at  one  end  and  connected  to  ground 
at  the  other  throu<;h  a  Blako  ttmnsmitter,  I^  in  the  ordinary 
manner.  In  front  of  the  Blake  tmnsiuitter  I  place  a 
vibrating  tuning-fork,  which  acts  on  tho  transmitter  in 
tho  same  manner  as  tho  voice,  and  which  produces  imputxea 
oil  the  lino  E  F  of  tho  same  strength  as  voice  currents.  At 
the  centre  of  the  line  C  D  wo  have  tho  t«lophono  Y,  and  nt 
the  extreme  cnils  the  telephones  X  and  Z  With  thi>  uining- 
fork  at  L  in  operation,  tones  are  heard  at  X  and  Z,  but  the 
middle  telephone,  Y,  is  silent.  A  study  oE  the  changes  of 
|M>tential  produced  in  the  wire  E  F  by  the  Irunsmibler  will 

*  III  ei[il*iniiiK  tn  cx|«ritu«iit  of  Mr.  CuIIey  Urrore  tli«  Sodcty  of 
T«l«|ir«|>li  RnjKiiircni  \a  167&,  Mr.  PtettM  {MiuCMl  out  that  in  o  cerlaiu 
tolc^rBpli  lino  Hilijortotl  te  iiitJnction  Irom  n  iiuii;lil>oufiuK  (il«grs}ib 
llua,  incre  w«i  *  ooutn)  point.  I  osn  fin'l.  liuw«*er,  no  Ter«rvuc<< 
It,  this  in  Ur,  I*ra««t'i  Imok  «d  "Tlia  Tal«pli<inr,"  ia<l  it*  I'ractical 
ft|>[>liMli«u  to  telepbMi«  iajnetiou  seema  ta  lisv«  Iwcn  Imtsijhtor. 
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give  xa  an  exidanaUon  of  this  phenomcnoa.  As  is  nretl 
Known,  the  utlephonc  current  in  an  altematins  one,  mid 
the  poLontiul  of  tho  lino  E  F  variu  cotutonlTy,  and  ie 
chnnged  frnm  pogitive  to  negativo  munv  timoa  por  Bocoml. 
Tho  wire  K  F  being  open  ut  E  woulil  he  at  the  same 
IKiUntiul  thi'Oitt^hoHt.  It  ie  a«flume<l  that  at  a  given  instant 
tbe  height  of  potential  at  F  would  bo  represented  by  tbu 
dott«d  line  F  m  ;  then  the  potential  at  E  would  be  repre- 
eoDtod  by  the  dotted  line  E  G,  and  the  total  charge  on  E  F 
would  be  rcprca^sntod  by  the  roctaiiglo  E  G  H  F.  Wc  will 
awmme  thai  this  charge  is  uf  thoiniimssi;^.  The  existoiice 
of  this  charge  on  E  F  j>ieaup|)osf3a  tho  presence  of  a  eharge 
of  op(KMit«  Bigii  oil  C  D,  which  would  be  reprwentod  by 
the  roctatigU-  A  C  D  B. 

Now,  sup|K)sQ  the  twteiitial  on  E  F  boi^omes  xuvo,  owing 
to  the  oporaiioii  of  the  tniti^mittei',  then  the  whole  charge 
on  E  F  gcU  t«  oiuth  at  the  yruLUKleJ  end  of  E  F,  but  the 
L-faargi:  on  C  D  ban  two  mtna  tu  eiirth,  ouc  at  C  »nd  the 
other  at  D,  This  results  in  two  currents,  as  shown  by  the 
arrows,  one  flowing  to  earth  tbroii};h  the  lulephone  \  mid 
liroduciiig  DOUiid  at  X,  and  the  oLlier  Itowirif;  tL>  earth 
through  the  telephone  Z  and  producing  gunuil  at  Z.    No 
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oun'cnt  flows  Ihrauuh  the  t^lephuiw  V,  luid  uonse<tuently 
DO  euund  is  producod  therein.  Again,  ctuuif^in;;  the  poleii 
tial  uf  R  F  causes  a  correG{K>uding  set  of  cuiTentK,  but  in 
opposite  directions  to  those  first  deRcribed,  meeting  in  tbe 
centre  and  pi-odiicing  no  sound  in  the  coiitio  telophono,  lnnt 
causing  the  end  telepbuties  to  give  out  souiids  the  suttie  a» 
in  tho  first  instance.  Inasmuch  aa  the  line  F.  F  is  o|>«ncil 
at  one  end,  und  thciefutu  has  ahuont  an  intiiiile  lemstancv, 
it  is  cleiir  Ih^tt  ihh  [ihunomutiun  is  jHuely  »ii  ulecli'o.'datii: 
one. 

In  this  and  the  fiu<;ce«iitng  expenmenta  I  have  not 
abtCRipled  to  (o'vc  the  exact  hhapa  of  the  iixlucml  chai-ge,  a^ 
it  would  ii[Liioct(HH;U'ily  complicate  the  subject,  am)  would 
not  in  any  wtiy  mITqisI  the  iy;6ii1t.  As  a  matter  of  fact,  tho 
dotted  lino  A  R  should  6hi|io  oH'  fi-om  the  centre  towai-ds 
the  enfls. 

With  the  line  V.  ¥  grunndeil  througli  an  ordinary  sub- 
scriber's line  and  iriHtnimont,  tlieeff'ect  in  the  same  ac  when 
tho  line  iH  Often,  and  the  neutral  [M)iiit  is  Rlill  fouud.  This 
is  because  the  telephone  lurienl,  ex'en  when  flowing  in  a 
close  circtiit,  is  so  weak  th;it  it  i*  not  oa|a1>le  of  producing 
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»  maguetju  field  uf  millicieut  atrengtb  to  aD'ocL  the  neigb- 
Iwuring  wire,  or  the  magnetic  etiect  \n  so  small  that  it  is 
obliUinilod  by  tbe  nmvenienl  of  the  statii;  charge.  For 
oonvenienf^^e  in  some  nf  tho  succeeding  exponment«,  the 
diatiirhiiig  wira  will  be  shown  open  at  one  end. 

If  there  is  no  current  flowini'  at  the  neutral  point,  optri- 
iiig  t^e  wire  at  thut  ]><)int  itlionKI  have  no  etTect  on  tho 
tolephonee  located  at  the  oads.  In  Fig.  :J,  A  1!  in  the  dis- 
turbing wire,  with  the  tr.iuHniittur,  Ii,  an-anged  ;ia  Itefoi'e  , 
K  JH  a  key  located  at  tho  noiiMal  |K>int  oi"  <'  I>.  With  tho 
tnuimnitter,  I,,  in  o|i<>r4lioii,  no  change  i»  produced  in  the 
tones  bcaixl  at  the  tGlephoiii>s  X  ;ind  V  by  upuning  and 
cUi*i(ig  ihu  key,  K.  If  this  induction  were  etectromagnotic, 
opening  the  line  (*  U  would  |>revoiit  curiotit  (pom  Mowing 
in  any  jKirtof  the  circniL.  In  Fig.  2  we  have  aiiuthvi'  proof 
of  the  electrostatic  nuUiio  of  ttluphonu  induction.  A  B 
is  the  usual  distui'btiig  wire  with  its  transmitter,!..  CD 
Lb  tlie  secondiU'y  wire  with  the  tclepho>ie«  X  and  V  locit«J 
at  the  ends,  aa  in  the  previous  cucgierinmni.  By  means 
of  tho  key,  K,  tho  tcluphuno  X  may  be  cut  in  and  out 
of  the  circuit.  With  tho  key  open,  tlie  usual  tonea  are 
faeatrl  at  X  and  Y.     Now,  if  tho  in<liicG<)  cuiTent  flowing 


in  the  circuit  C  D  is  due  to  electromagncitc  induction, 
upon  short  circuiting  the  telephone  X,  and  thereby  re- 
ducing the  rusistancQ  of  the  circuit  C  D,  tbe  ttreogth  of 
the  induce<l  current  should  lie  increased  and  tbe  tone 
at  the  telejihone  V  should  be  correspondingly  louder. 
But  this  is  not  tbe  ca$i>,  as  on  closing  the  key  the  sound  at 
V,  iosbiad  of  being  increased,  entirely  disappears.  This  is 
because  the  chai;ge  on  tbe  wire  C  T)  finds  &n  easy  path  to 
earth  through  the  key,  and  »uch  n  xmalt  portion  of  the  charee 
goes  to  earth  tbroiigh  tho  telephone  V,  that  no  audible 
elTect  is  produced  therein. 

Fig.  4  nhowa  the  disturbing  wire,  A  B,  arranged  aa  before, 
but  the  Hticondary  wire  instead  of  being  put  Co  euth  U 
both  ends,  has  itfi  circuit  completed  by  n  second  wire  placed 
outeide  of  the  Held  of  A  B.  With  this  arrangemeot, 
uotttnU  points  arc  found  at  T  and  T',  while  tbe  uanal 
disttubancoa  are  hean)  at  telephones  H  and  R',  located  at 
the  ends.  In  this  case  a  movement  of  tbe  static  charge 
takes  place  in  the  metallic  circuit,  causing  at  one  moment 
a  cut  of  currentfi  starting  from  'P  in  both  directiooa  tbroujjh 
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the  end  telephones  and  meeting  at  T,  and  at  the  next 
inntant  the  reverse  takes  place. 

I  will  now  show  Koiue  of  the  effects  of  electronia^etic 
induetioii,  at  the  Hunie  time  suppressing  electroslatie 
indiK^tiuii. 

In  Fig.  X\  K  R  is  the  disturbing  wire  as  before,  bat 
grounded  throiiyh  a  short  thick  wire  at  A.  Iiut«ail  of 
p1a);ing  tho  tuning-fork  in  fi-ont  of  tJic  tnuiRinitt«r,  E,  and 
acting  on  it  through  the  air,  producing  delicate  currents 
like  vniui?  cinreiitA,  an  automatic  circuit  breaker  and  five 
cellt  of  E/cclanche  Kitt^ry  woi-c  connected  in  the  jirimarv 
circuit  of  the  IransmiLLur,  thus  producing  in  the  lino  A  ft 
alttTnialing  rinTcnts  uf  griwit  strength.  The  soa>ndary  wire 
onit^iining  the  tulophones  X,  Y,  and  7.  is  of  the  same 
length  and  at  the  samO  distiincc  from  the  diKturbirig  wii-e,  m 
in  the  previous  experiments.  With  tbe  circuit  brvakcr  at 
L  in  n{)<erutioii,  Inud  musical  t^mes  are  heanl  at  X,  V,  and 
'f.^  jiiid  tho  tone  i«  the  Bamo  in  all  three  telephone*,  the 
uuul-r.Ll  |Kjint  ill  this  Cii«e  having  disapiioarcd.  This  is  a 
tint   case   uf  ok'ctrumagnettc  induction,  WauM)   short-cir- 
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vuititig  ihv  lulephuuti  V  incream;^  thu  itoiitid  in  the  rnmaJnrng 
telephones  and  leaving  tho  short  circuit  on  V,  and  shon- 
circuiting  the  tolophone  X,  still  (lu'ther  increases  tho  souikI 
at  'Z.  This  tatter  ex|>eriment  furnishes  a  most  Ktriktitg 
contrail  to  the  rettult  ubtatnod  in  Fig.  3,  where  by  abort- 
circuiting  the  telephone  X,  the  «uund  was  eomplotely 
removetl  fiOTii  the  telephone  at  thu  other  end  of  the  line. 

Another  jnoof  that  this  is  electromagnetic  induction  is 
fmnni  in  the  fai-C  that  if  the  tine  bo  o|)cn«<l  at  Y,  tbe  sound 
difiappiKirst  fi-om  all  the  tolouhones.  If  the  line  A  B  ww 
opened  at  A,  the  |K>tcntial  along  the  lino  would  be  constant, 
and  the  charge  which  .V  R  would  take  would  Iw  ropreaentcd 
by  the  rectangle  .\  G  H  D,  luit  when  tho  line  is  grounded 
at  A  throiii;!i  a  lnw  re«ietattcc,  there  is,  of  course,  a  (all  ol 
|K)t«ntial  along  A  I! ;  tho  princijnl  dnip,  however  occur' 
ring  in  thu  secondary  coil  of  the  transmitter,  L,  tho  tiiw 
RE  rc]iresenting  tho  height  »f  potcnti:*!  at  the  terminal  of 
the  coil,  and  the  oloctrost^tic  effect  which  tbe  lino  A  U 
would  have  is  teprcsoiited  by  the  triangle  A  E  B.  This 
ttiangle,  although  exaggeratetl  in  tho  dia^-.ini,  is  still  nuicfa 
smaller  than  the  recungle  AG  HI),  and  cxpLaiiu  the 
absence  of  clcrtrustatic  induction  between  the  wires  white 
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the  powerful  ciirrenbReiienkted  in  L,  and  the  comparatively 
low  resistance  tbroucE  which  it  has  to  flow,  sceounts  fully 
for  the  cloctrotnaenMic  effects  observed. 

I  have  made  a  large  Dumber  of  laboratory  ezperimeiitft 
and  ohxervations  on  actual  telephone  linea,  all  of  which 
point  strongly  to  the  conclusion  thet  olectromognfltie 
induction  does  not  exist  in  tcle]ihone  tines  outaide  of  the 
telci>hono  and  tranimiitter.  This  view  of  the  subject  apjilied 
to  the  theory  of  transposition b  of  metallic  circuits  and  to 
the  Jkction  of  wires  in  cables  gives  the  only  satisfactory  ex- 
planation of  observed  phenomena. 

Now,  we  come  to  the  important  nuestion  :  Can  this 
electrostAtic  induction  bo  provontod  f  In  answer  to  this,  it 
can  bo  aaid  that  the  croas-talk  due  to  electrostatic  indnc- 
tian  can  he  eliminated  by  propei'ly-constnicted  metallic 
circnita.  Kut  there  still  remains  the  muffling  effect  re- 
ferred to  in  the  R.rst  part  of  this  paper.  This  is  somotimos 
called  "electrostatic  retardation, '  and  comes  in  wherever 
two  telephone  conductors  are  ran  close  to  each  other  for 
any  great  dietanco.  Wboro  telephone  vires  ore  strung 
upon  i)ulos  and  aro  at  a  distance  of  a  foot  or  more  from 
each  other  this  action  is  very  gmall,  but  where  they  are 
bunchod  together  in  cables,  a  hundred  or  more  within  a 
2in.  pipe,  it  is  very  great.  It  is  a  curious  fact,  how- 
ever, that  the  amount  of  this  trouble,  other  things  being 
equal,  depends  on  the  character  of  the  insulating  medium 
or  dielectric,  as  it  is  called,  but  is  indQ()endetit  of  its 
specific  insulation  roaiatance,  the  induction  being  less 
n-hen  air  is  Uftcd  as  an  insulator  than  with  any  other 
substance  amouj;  the  materials  adopted  in  practice. 
Dry  cotton,  paper,  and  silk  rank  next  to  air'  in  this 
respect,  but  wllen  guttapercha  or  any  of  the  rubber  com- 
pounds are  used,  the  induction  is  much  greater  than  with 
the  other  mat6ria.ls  mentioned.  This  peculiar  property  of 
an  insulator — i.'.,  the  facility  with  which  it  allows  induc- 
tion to  take  place  through  it — is  called  its  "specific  induc- 
tive capacity."  In  the  present  state  of  the  art,  then,  the 
only  way  to  overcome  electroBbatic  retai-datioii.  after 
having  an  insulator  or  dielectric  of  the  lowest  spaeiliu 
induoUvo  capacity,  is  to  increase  the  distance  between 
telephone  conductors,  It  is  oWdent  that  in  underground 
systems  this  distance  can  never  be  great.  In  alt  of  our 
large  city  underground  systems  the  space  which  is  allowed 
fur  each  wire  is  135  of  an  inch. 

This  putting  wires  underground  in  cities  is  the  only  bar 
to  a  universal  system  of  telephony,  and  if  direct  air  lines 
were  built,  New  York  and  Chicago  would  be  placwl  within 
sjienking  disiaiico  of  eitch  other  at  once. 

To  pUce  telephone  wires  underground  and  maintain  the 
same  vfhciency  as  in  overhead  lines  would  r«<{uire  an  insu- 
lation on  each  wire  of  over  bwo  feet  in  thicknoaa,  and 
instead  of  getting  bO  pairs  of  wires  into  a  3in.  pi[je,  as  at 
present,  a  tunnel  occunring  half  the  street  would  be 
required  for  one  caole  alone.  When  we  consider 
that  a  telephone  office  of  even  moderate  size  would 
require  about  100  such  gigantic  cables,  it  is  seen  bow 
nlfflost  hojjeleaa  the  case  becomes. 

Most  engineers  think  that  tbis  difficulty  is  inherent  in 
the  problem,  -ind  th;it  the  electrostatic  action  can  only  be 
overcome  by  separating  the  wires  as  alroidy  stated. 

In  view  ol  the  recent  researches  tending  to  give  us  a 
(Ieej>er  knowled^^e  of  the  nnliue  of  electricity  which  have 
been  conducted  t>y  Hertz  and  others,  I  think  there  is  reason 
to  hoiw  that  some  other  way  out  of  the  difliciilty  may  be 
found.  You  are  alt,  no  donbt,  familiar  with  those  celobmted 
experiments  wherein  electrical  untlulation^  of  many  million 
timeei)ersocoiiiiwerepnhIucod,Bnd!,  ukhou^h  they  were  ti'nnS' 
mitten  along  a  conductor  with  the  velocity  of  light,  yet  thoy 
followed  oncb  other  with  such  raptdityLhat  nodal  points  were 
produced,  the  locution  oi  which  determined  the  length  of 
the  waves.  These  waves  have  been  produced  in  vurioiis 
ways,  and  by  moanx  of  large  prisms  of  pitch  and  l>y 
BQOUllio  mirrors  they  have  been  refnictod,  focussed,  and 
refloctod.  In  fact,  thoy  hnvo  been  found  to  obey  much  the 
same  laws  us  light  waves. 

1  think  it  must  follow  frtmi  these  exi>erimeiits  thut  our 
disturbing  wire,  A  H,  is  throwing  oH,  laterally,  waves  of 
great  lenRlh.  and  that  those  waves  impinyiiig  ujion  the 
adjacent  wire,  C  I>,  ^iruditct;  tl)^  vafi<>u»  inductive  effects 
(rltaci'vod. 


Now,  if  by  some  means  tfcese  waves  could  be  deflected 
from  their  course  and  prevented  from  falling  on  the  wire 
CD,  it  follows  thai  there  would  be  no  disturbance  what- 
ever produced  therein.  Wo  know  that  if  those  waves  were 
of  the  same  length  as  light  waves,  this  action  could  be  pre- 
vented by  the  interposition  of  a  properly- shaped  lens  of 
class,  or  by  a  mirror,  or  if  they  were  of  the  length  used  in 
Hertz's  experiments  a  tens  of  pitch  or  a  metidtic  mirror 
would  have  the  same  result.  Now,  although  the  tolephone 
waveit  are  of  great  length,  it  seeua  possible  that  by 
ioterjjoMing  a  properly -shspeij  dielu<^^tric  or  combination  m 
dioIectricB,  that  an  interference  or  refraction  might  be  pro- 
duced which  would  have  the  desired  result. 

This  clectrosUlic  problem  is  one  of  the  moat  important, 
and  until  within  a  year  or  two  the  least  studied,  and  is  at 
present  the  least  luiderstood  of  all  the  v&rious  difficulties 
with  which  wo  are  ooufronteJ.  and  the  reward  which  awaits 
iU  proper  solution  is  greater  than  that  which  fell  to  the  lot 
of  the  inventor  of  the  telephone  ileelf. 


CORRESPONDENCE. 


A  NEW  STANDARD   RESISTANCE  BOX  AKD 
WHEATSTONE  BRIDGE. 

To  THE  EDrroB  ov  Thk  Elkctbical  Enuinher. 

Sir, — We  should  feel  obliged  if  you  would  kindly  insert 
the  following  in  the  next  issue  of  your  pa[>Gr. 

In  your  iasue  of  the  29tb  ult.,  under  the  beiuling  of 
"  New  York  Notes,"  there  is  a  dea«riptioa  of  "  a  new 
standanJ  resistance-box  and  Wheatstone's  bridge,  de 
signed  by  Prof.  W.  A.  Anthony,  which  embraces  some 
novel  ana  valuable  features,"  brought  out  by  Messrs,  James 
Queen  and  Co.,  of  Philadelphia. 

We  feel  sure  that  this  claim  on  behalf  of  Prof.  Anthony 
must  be  made  without  hie  authority  ;  we  can  hardly  think 
that  he  would  make  claims,  on  his  own  account,  to  novelty 
in  the  points  mentioned. 

Resistance  coils  have  been  mnde  with  the  blocks  in  rows 
instead  of  in  dials,  by  Ijondon  makers,  for  at  least  16  years. 
It  is  quite  a  matter  of  opinion  as  to  which  form  is  the 
better. 

The  fixed  double-plug  rovcrser  ia  very  old.   On  ordinary 

flug  coils  it  was  introduced  by  Colonel  Mallock,  of  the 
ndian  Telegr.'iph  Service,  as  far  back  as  1872  ;  whilst,  in 
I8TS,  we  adapted  it  to  a  special  dial  coil  for  Mr.  Herbert 
Tomlineon,  of  King's  College,  and  have  continued  to  fit 
them  on  such  coils  up  to  the  present  time. 

The  "  temiierature  coil  "  was  introduced  by  Mr.  Herbert 
Taylor  about  the  year  1876,  and  we  liave  continued  to  fit 
them  on  dial  coils  ever  since  thai  time. 

Both  of  the.liwt'named  "novelties"  have  been  do-scribed 
in  our  catalogue  for  more  than  10  years. 

When  Prof.  Anthony  visited  London,  in  1881,  wo  had 
the  pleasure  of  showing  and  describing  to  him  a  dial  coil, 
similar  to  Mr.  Tomlinaon'a,  which  wiw  fitted  with  fixed 
double-plug  roverser  and  temperature  coil ;  and  rciistanco 
coils,  having  all  the  fcuturee  described,  wora  shown  in  the 
British  section  of  the  Paris  Electrical  Exhibilion  of  ISeil, 
which,  il  we  remember  rightly,  Prof.  Anthony  vi«ted.— 
YomA  etc,  Elliott  Bros. 

Loodon,  W.C,  Dec  2. 188». 


Boston  (17.8.)  Tramways.— The  system  of  eloetrie 
tramways  which  is  buing  fiit-od  up  at  Boston,  seenii  to  bid 
fair  to  be  at  once  the  Urgatt  and  moat  complete  in  th<! 
world.  The  system  employed  is  the  ThomsonllousUjii 
with  overhead  wires.  Some  5,000  neat  steel  |>ole«  are 
being  fitted  up  along  the  fttreete,  and  large  ^angs  of  aivD 
are  at  work.  One  section  has  been  o|>en  to  the  public, 
and  sixteen  cars  are  runnin(j,  a  tomponiry  sUtion  naving 
been  erected.  This  contains  five  engines  of  350  b.p. 
driving  fifteen  80  h.p.  Thomson-Houston  dynamos,  but 
some  idea  of  the  extensive  nature  of  the  full  soheaie  is 
Kwu  when  it  ia  mentioned  that  the  permanent  station,  now 
in  nrogreas,  will  couUiii  ten  1,000  h.p.  compound  eiigtDM 
9f  we  CorliH  typo,  with  fO  dynamos  of  :>50  b.p.  each. 
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to    OORBBBPOMDEllTa. 

Ali  Bights  Sfierval.  Seeretitrifs  an/t  Managers  of  Onn/xinus 
are.  intUrd  to  fumiiK  notice  of  Matings,  Issue  of  NtiB 
Shorts,  Imkiilaiwm,  ContTUck,  and  nny  injorvialvm 
eontuettd  loith  Elrcirical  Enginetrinf},  which  may  he 
mtsrtttinj/  Ic  our  raiders,  [nvenhrs  U7^«  informed  tfial 
any  acccvnt  of  iheir  invciitume  ai^Uled  ii>  t»  viMl 
reeeitx  our  best  comid^ration. 

Mil  cojitmunuiiiiotif  intfadtd  fttf  iht.  EdUai'  ihouid  hf.  addressed 
C.  II.  W.  B(«(is,  ISifliO,  Saii^a-s  C'mrl,  Fkfi  Sired, 
London,  B.C.  ^lumynu^us  commvnicatiefii.'!  uHl  twt  he 
notktd. 


TO    JU)yEBT18£RS. 

AiwrHamMta  thovli  he  addrtsstd  h  ike  PublisJier,  1391^0, 
SaUAury  Court,  Fltri  Street,  E.G.,  uik/  should  rfeuh  lam 
not  later  than  juxm  of  Thtndcij.  Special  Terms  /t/r 
A  series  can  be  arranged  on  appli(ati(m. 

-BIT01TI0H8  y&OANT"  end  "WANT  PLACES"  Ad«*rtli«- 
menti  will  bt  chuged  at  THREE  WORDS  for  ONE  PENHT, 
with  ft  WHIHUK  ohftrfe  of  fllZPEHCB. 


iTO    BUB80R1BERS, 

"Thk  Elw-triual  Enoinkkr"  can  be  had,  hy  Order,  from 
anjf  Ncwaagtnt  in  Town  or  CowiUry,  and  at  the  varioiu 
Haiivxiy  Stations;  or  U  can,  y'  prefeued,  be  atipplied 
iirtd  from  the  Office,  on  the  following  terms : — 

S  monlhi  a  mouUii  II  inunUiK 

VnitaA  Kiugdutn 3t.     &I.  ...  lie.  6<1.  ...  li*.  Ol. 

WIIWb  the  P<hit*l  Umon    4^     W.  ...  8a.  8d.  ...  17».  W. 

Olhw  PImm 4ft.  WW.  ...  9b.  8d.  ..  Ife  W. 

(Fo«t  Free,  r>y*1>l«  in  Adrwtot.) 

f^ht^ues,  Post  Office  avd  Posted  Orders  'or  Stibscripiioju 
and  Adverii^emeftli,  sJiotdd  be  mode  payahlt  to 
C.  H.  W.  Biiiiw,  IS9140,  Hdishuryi  Court,  Flett 
Strut,  LoTJdon,  and  be  erosted  "  Unioa  B(Ui&." 


BOUKD    VOLUHBfi. 

Tol*.  i.,  //,,  mid  111.,  ti*w  avrita,  </"l'He  Kuicr&iVALK»ui- 
mbsk"  art  mow  rtady,  aitd  ««»  bt  had  hound  in  MtM  eloth, 
gill  litltred,  price  St.  6d.     8td)KTti)eTt  can  liatt  Ifteir  ouni  copiet 
owtd  for  t».  Sd.,  or  wterit  /wr  biudituj  cum  be  otCutriufi  prict  Sa. 

IMPORTANT   NOTICE. 


We  uMiyoenuiotintty/tiUtfic  Iht  lead  <f  uiir  American  Contan- 
poraria,  ayxeiaUy  tciim  Ihrij  jxtutt  attt  a  tervieeablt  (fntf.  T/wy 
are  iwt  b(tdivxird  in  {idnnj;  their  fricnda  (n  do  all  Iheij  can  A""  Uk 
wcffore  of  the  paper.  W*  (ufc  oih*  fncMii*  Ut  rcmmdKr  ae.  ifu 
pOftr  that  W8  1:11010  ewr  r^fuaee  Svbeeriberr  or  AdttrtiMrx.  Am- 
de  tot ;  in  fact,  tor  invite  thtm,  Mininy  that  tkey  tntii  gri  ftUl 
ratuefor  Iheir  mtrrMy. 

Specimen  eoyiee  of  (Ac  paper  toiU  be  eent  on  rt^tett. 


FIRES  AND  RUMOURS. 

It  seems  a  waste  of  power  to  be  always  harpioK 
upon  one  subject,  but  when  tliat  subject  is  popular 
if^iioraiice,  and  llio  proaperity  of  an  indo-stry  depends 
upon  popular  enlightenment,  titne  aud  words  spent  on 
the  latter  are  by  no  means  wasted.  America  sc«ms 
tlofttinetl  to  l)eikt  the  record  in  all  directions.  At 
present,  development  eloRtnoally  is  going  on  there  at 
an  exceedingly  rapid  rate.  The  latest  news  is  that 
the  biggest  fire  on  record  had  an  electrical  origin. 
The  news  hardly  possesses  the  stamp  of  authenticity. 
and  as  given  in  some  of  the  English  papers  is 
absolutely  nntnistwurthy.  There  is  a  pcotJiar 
glamour  attaching  to  the  unknown  ;  if  auj^bing 
happens  not  directly  traceable  to  a  cause,  what 
more  easy  than  to  attribute  it  to  the  unknown 
quantity?  Klectricity  is  atiU  a  myth  to  the  multi- 
tude— it  is  indeal  to  the  few  ;  but  the  latter  uuder- 
Rtond  somewhat  uf  the  phenomena  attributable  to  it, 
while  the  former  imagine  that  any  and  everything 
may  be  attributed  to  it.  The  bite  noire,  as  well  as 
the  elisir  of  life,  must  certainly  be  electrical. 
Ghostly  visitants,  if  bucb  exist,  may  have  an 
electrical  origin.  Who  can  wonder,  then,  but  fires 
are  certain  to  be  claNScd  iis  of  electrical  origin  if 
there  is  a  wire  about  the  place?  Ko  doubt  electri- 
city has  ith  Imd  [)i)int8  as  wuU  as  lis  good  ones  ;  so 
has  steam,  so  has  gns,  so  have  most  Ihiugs.  Ko 
doubt  a  bad  name  has  clung  aromid  eleotrical 
apparatus,  more  because  moat  of  the  popular  experi- 
ments shown  to  popular  audiences  arc  accompanied 
by  •'  sparks."  The  lecturer  wants  to  amuse  his 
audience — henco  these  fireworks.  Many,  if  Dot 
most  people,  retain  the  idea  that  electrical  phe- 
nomena and  sparks  arc  synonymous.  If  you  have 
out',  you  must  have  the  other — hence  they  express 
no  surprise  that  fires  are  attributed  to  electricity, 
but  rather  the  contrary,  and  feel  as  if  nothing  better 
could  be  eicpected.  If  you  will  use  these  dangerous 
things,  what  can  yon  expect  V  These  views  e\-idcntly 
permeate  the  minds  of  those  who  are  understood  to 
conuiitutc  the  fourth  estate  uf  the  realm,  witness 
the  telegrams  and  leaderettes  and  notes  that  are 
prominently  given  in  the  columns  of  the  news- 
papers. By  one  we  are  gravely  informed  that  a  fire 
is  caused  by  the  wires  that  ramify  bitber  and 
thithor  controlling  a  system  of  electric  clocks.  That 
is  all,  and  every  reader  of  that  paper  henceforth 
believes  in  the  excessive  danger  of  wires  to  electric 
clocks.  What  do  those  who  are  raised  a  step  above 
this  depth  of  ignorance  say  '  It  would  ill  become 
the  columns  of  a  staid  and  sober  technical  paper  to 
translate  their  sayings.  We  are  in  the  position  of 
the  man  who  was  celebrated  throughout  the  whole 
district  fur  his  freedom  and  his  farailtiurily  with  the 
language  of  BUUngsgale.  One  day,  however,  driving 
a  horse  drawing  a  cart  full  of  tamips  uphiU,  the 
tail-board  fell  out,  so  did  the  turnips.  The  onlookon 


expected  something  unique  in  the  way  of  swearing, 
but  were  aBtoni«hed  at  the  result,  for  tbe  man  said 
"  his  vocabulary  was  utterly  inadequate  to  give  ex- 

■  pressiou  to  his  feelings  on  the  occasion."  Ditto. 
Tjet  those  who  talk  about  danger  try  to  make  a 
fire  either  with  telegraph,  telephone,  or  electric 
clock  wires.  After  they  h&ve  tried  their  utmoet  they 
will  probably  jump  to  the  ether  extreme  and  say  it 
can't  be  done.  While  we  should  hesitate  to  make 
Eo  sweeping  an  aBsertion,  it  is  practically  certain  that 
the  American  fires  have  not  had  their  origin  in  these 
directions.  We  will  now  go  further  and  introduce 
the  reoJ  Simon  Pure,  the  electric  light  wire.     There 

■  may  be  danger  in  a  general  tangle  of  electric  light 
wires  with  electric  clock,  telephone,  or  telegraph 
wires,  but  again  tho  glamour  of  the  unknown  comes 
in,  and  attributes  the  most  iniproh&bic  thingt^  to  such 
a  tangle,  as  it  does  to  the  electric  light  wires  alone. 
What,  for  example,  can  we  think  of  the  paper  that 
publishes  leaderettes  upon  the  complete  fusion  of  the 
stones  in  a  pathway  because  something  is  wrong 
with  the  electric  light  wires  underneath,  which  arc 
carrying  a  current  under  a  pressure  of  110  volte? 
Fancy  a  miniature  Ktna  or  Hecla  underneath  the 
streets  when  such  a  fault  as  this  takes  place.  Vol- 
canic action — tbe  fusing  of  metals  and  rocks  is  not  so 
very  wonderful  after  all  if  paving  stones  can  bo  fused 
so  easily.  But  here,  again,  the  thousands  or  hun- 
dreds of  thousands  that  read  the  leaderette  will 
imbibe  consciously  or  unconsciously  additional 
M8pect  for  the  marvellous,  as  it  relates  to  olectricily. 
and  especially  hard  will  it  be  upon  those  who  have 
given  some  attention  to  tbe  subject  to  combat  tbe 

H  views  thus  obtained. 

Coming  back  to  tbe  point  at  issue,  we  accuse  these 
careless  writers  of  unnecessarily  alarming  the  general 
public,  of  disseminating  fictions  which  it  is  almost 
impoesible  to  eradicate,  and  so  making  an  immense 
amount  of  dishke  when  there  is  no  occasion  for  it. 
There  are  certain  dangers  to  be  avoided,  but  not  in 
the  directions  these  writers  indicate.  There  may  be 
danger  if  electric  light  wires  break  or  come  into 
icontact  with  other  wires.  A  fire  caused  by  an  elec- 
tric clock  wire  is  almost  an  impossibility,  but  there 
might  be  a  lire  caused  by  an  electric  light  wire  com- 
ing into  contact  with  an  electric  clock  wire.  Tbe 
two  statements  are  entirely  different.  There  can  be 
DO  objection  in  stating  the  truth,  because,  when  it  is 
known,  it  is  seen  how  easily  danger  in  this  case  may 
be  avoided.     Then  as  regards  the  fusing  of  a  stone 

M  pavement  by  a  current  under  a  pressure  of  110  volts, 

B  We  believe  the  thing  to  he  utterly  impossible,  and  we 
deny  it  ever  happened.  Like  a  good  many  other 
things  from  America,  the  senders  believe  any  tah; 
good  enough  to  tickle  the  English  public  with,  and 
our  papei-8  are  ready  to  swallow  the  concoction  sent 
and  give  it  thoir  imprint. 
It  it  the  boast,  and  a  just  one,  that  wherever  the 


L 


Phconix  rules  and  regulations  have  been  carried  out, 
and  tbe  installation  duly  supervised,  there  has  been 
no  alarm  of  fire.  We  have  long  contended  that  with 
the  electric  light  properly  installed,  there  is  infinitely 
less  danger  of  fire  than  with  any  otlier  known  arti- 
ficial illuminant.  Those  ore  foots  easy  of  proof.  We 
do  not  find  the  papers  making  a  fuss  and  writing 
leaderettes  on  accidents  iroiu  uapbtba,  paraihn,  gas, 
or  tallow,  which  in  numbers  are  far  and  away  out  of 
all  proixirtion  to  those  by  electrical  wires  of  every 
kind,  yet  we  should  imagine  that  if  the  American 
tires  could  be  traced  to  their  source  it  would  be 
found  to  be  in  a  direction  other  than  eleotricity. 

*'  .\nA  tlwrvtow,  iiiilcnnyrii]  ciai  aiiutk  Iji  blio  [mini,  you 
iiiuit  I'lok  for  A  inilUU)ii«  hnndy  and  gnrKl, 
Frcnli  licwii  fniiii   l.l»;  ruck,  hi  iilii%'CT  ittid  sliuck  the 
nnyieldin};  ]^it  uf  my  roioluto  mi.tixl.'' 

as  Aristophanes  has  it. 


REFLECTORS. 


We  herewith  illniitrata  another  iin|>i>rtation  from  AmwicA, 
a  reflector,  introduced  by  Mr.  K.  L.  U.  Kiithbonc,  ol  Liver- 
pool. It  consists  of  ii  conical  globo  of  fine  fliiit  glass, 
rounded  and  frosted  at  tbe  base,  the  upi^r  siden  being  of 
cloar  gloss,  covered  by  luitid  with  burniithed  silver  in  aucb 
a  way  that  it  will  tiovor  Uirnish  or  oxidise. 


Tbo  shudo  is  0))eii  at  tho  toit  to  iidniit  of  the  tiisartion  of 
the  iacmndoecoQt  lump,  whicb  throws  its  rays  into  the 
ailverod  mirror  all  around  it,  and  this  rollecta  them  into 
and  through  the  convex  base,  which,  being  of  frostMl 
^Iiiji4,  so  broaks  up  tho  nyt  th&t  although  the  mua 
of  li:;ht  procoodin^  from  it  ib  uonEidoriibly  mure  than  twice 
aii  powerful  and  bright  as  that  coming  from  the  lamp  ordi- 
nanty,  it  is  not  only  luts  dazzling,  but  it  is  absolutely  soft 
.lud  ploAMnt  to  tho  oyos, 

The  difforonco  in  the  light  thrown  oti  to  the  desk  or  table 
when  the  shade  is  in  use  has  to  be  soon  to  bo  beUev«<l.  If 
the  ahados  arc  hxed  at  an  anglo,  tho  light  may  ba  projecUid 
in  any  dtroctioii  rct|uirod  to  surprising  distances,  and  in 
this  way  they  can  be  arranged  in  littinga  which  with  ({uit« 
a  iew  lamps  will  brilliantly  illuminate  the  lai^oit  rooms. 
Tbis  ia  more  enpccially  the  caa<  whero  the  larger  aizee  of 
shades  are  used,  accommodating  lamps  of  50,  100,  or  150 


cp.  By  hanging  bh«  small  shades  over  office  desks  and 
uaing  8  or  10  cp.  lamps,  a  fur  miporior  light »  still  obtained 
at  a  great  economy  of  electricity  as  against  ordinary  fitting 
with  10  &]>.  lamps. 

The  shades  ar«  of  great  value  to  all  persons  engaged  in 
literary  or  ilcsk  worfi  of  any  kind,  as  the  illnmination  in 
particuUrlv  soft  and  hriUiant.  Ciaa  and  cloctric  lumps, 
without  tbe  nhailc,  give  a  reflection  from  glazed  paper  which 
malcea  it  impo«sib[o  to  eoo  to  write  on  it  at  certain  auj^l^n, 
or  to  protect  the  eyes  from  the  rttfloctioti  of  li^ht  irum  tho 
paper  up  to  tbe  eyes,  as  is  the  case  with  all  other  shiulea. 
The  new  reflector  shade  absolutely  destroys  this:  In 
factories,  thcatrce,  Ubnunea,  rouding-rooms,  billiard-rooms, 
etc.,  it  is  just  what  is  wanted  to  make  incandescent  eloctric 
light  perfect. 


ELECTRICALLY-WELDED  RAILS. 


In  a  letter  addreaBOd  to  the  Strut  Jiailway  Jounuil,  Prof. 
BKasE.  Kie^  thus  describes  bis  patent  system  of  welding 
rails  by  electricity : 

"  The  principal  foaturea  of  this  system  of  plate  laying  arc 
that  instead  of  employing  the  luual  rail  joints  with  their 
attendant  connections,  such  as  Sshplates,  bolts,  locking 
dvviceg,  etc.,  tho  ends  of  the  rails,  when  in  poution,  ai'o 
permanently  and  expeditiously  vrcldod  together  by  tho 
passage  of  a  gi'adually  increaain;;,  heating  current  of  elec- 
tricity through  the  ends  of  the  rails  to  be  united.  In  thi« 
manner  a  sin^'lp,  iuiinten'Uptod,a.Dd  perfectly  smooth  rail  uf 
any  desired  length  can  be  made.  In  order  to  furthur 
iricr»as8  the  strength  of  the  w^ld,  tho  cross-section  of  the 
rails  is  somewhat  cnlurgod  at  these  points  during  tho  weld- 
ing process  by  the  formation  of  a  rib  bctu'e<;u  the  bcud  und 
the  Qango  of  the  rail,  whore  T  or  girder  rails  are  oiupbyod  ; 
or  at  a  oorrosponding  non-obtrusive  point  or  points  where 
flat  rails  are  used.  Furtberroore,  in  the  cam  of  hardened 
rails  the  temfior  is  roatorod  to  the  woldod  portions  immo- 
dtately  after  the  welding  operation  so  aa  to  make  it  sub- 
stantially uniform  throughout. 

"  [t  should  now  be  understood  that  while  these  rails 
are  practiciiJly  '  continuous,'  as  will  become  uppoxent 
further  on,  they  are  hy  no  meann  theoretically  bo.  [n 
all  casos,  the  length  of  single  rail  loiiKtht  for  any  given 
nuul  is  dotvrmined  by  the  ahape  and  eisu  of  the  rui! 
and  the  amount  of  expansion  und  contraction  of  '  creep,' 
that  the  grade  und  nature  of  the  roadbed  and  rail  fasten 
ings  will  iwrmit  without  undue  strain.  Here  it  hIluuM  bu 
stat«d  that  tbe  rail  fustemncs  preferably  employed  by  me 
are  of  such  form  as  to  j>ermtt  tree  longitudinal  movement 
uf  the  rails,  while  at  the  same  lime  tbe  latter  are  most 
cfToctivcIy  guarded  agaiitst  any  lateral  displacement.  Ou 
the  New  York  elevated  railroads,  for  examplej  the  length 
of  each  i-ail  on  the  straight  portions  of  the  line  could 
leadily  l»e  1,000ft.,  and  on  level  stretches  considerably 
more  than  this.  Fur  iitbte  and  electric  i-ailioads, 
where  rails  of  the  girder  type  are  supported  at  inter- 
val.-t  of  (ft.  or  i)ft.  n|K)ri  londiiit  castings,  and  where  tho 
■itreet  pavement  interfei'es  Komeivhat  with  the  freedom  of 
longitudinal  cniou,  Ji  maximtun  ra.l  lungth  of  about  dOOft. 
would  probably  oe  auHicienti  while  fur  tlut,  centre-bearing 
raits,  supjioi'tcd  upon  stringers,  the  length  could  on  a 
good  roudhed  be  considerably  imcrcasod.  ICach  rail,  what- 
ever its  length,  is  rigidly  secured,  at  a  |»oint  midway 
l>6twoen  its  ends,  to  the  roadbed  or  conduit  atructura  in 
such  a  manner  that  it  can  only  exp.ind  towunl  nr  conlniet 
from  both  cndsi,  the  centre  remaining  stationary. 

"  The  cooilicicnt  of  expansion  |tor  unit  (or  stool  (Mir 
Ideg.  P.  is  0000066.  A  steel  rail  500ft.  in  length  would, 
therefore,  expand  or  contract  -3%in.  for  o-tch  lOdeg. 
variation  in  tomperatiiie.  Allowing  it  maximum  range  of 
temperature  of  I30dog.  V.,  we  havo  a  toUil  oxpunaion 
and  contraction  of  59  lin.,  or  something  less  than  half  a 
foot  to  provide  for  in  each  length  of  300ft.  Now,  inas- 
much as  each  500ft.  length  is  firmly  sutured  ut  its  centi'O, 
the  maximum  movement  at  its  extremities  within  the 
entire  range  of  temficraLure  above  statetl  can  never  exceed 
Sin.  It  must,  however,  be  borne  in  mind  that  a  change  in 
temperature  of  Sfideg.,  which  is  about  the  usual  maximum 
VMlaliuu  occurring  within  the  limits  of  a  day  of  '2i  houra 


in  this  latitude,  can  only  produce  a  movement  of  half  u 
inch  at  the  extremities  of  each  SOOft,  rail  section,  which,  of 
course,  is  doubled  for  the  1,000ft.  tength&  This  small 
amount  of  daily  creep,  assisted  as  it  is  by  the  traffic  over 
the  road,  is  scarcely  perceptible,  and  can  be  allowed  with- 
out dotrimoiit  oven  in  cases  where  the  rails  are  secured  bj 
onlinary  spikes. 

"  It  wilt  be  apparent  that  some  means  are  required  to 
compentat«  for  the  variations  in  the  rails  lengths,  and  to 
render  the  rail  surface  continuous.  This  if  otTochMl  in  a 
very  simple  manner  by  means  of  divided  'expansion  joints' 
of  spociai  constnictioR.  These  compriao  a  rigid  elongated 
chair  jirovided  with  a  self-cleaning  groove  to  receive  and 
guide  the  ends  of  two  adjoining  rail  wcdona,  tho  extremi- 
ties of  tbe  rails  being  faced  oD'  on  opposite  aides  so  as  to 
partially  over-lap  oact  other.  The  iirrrtDgomcnt  is  such  aa  to 
provide  for  tho  maximum  variation  that  can  take  place  and 
yet  leave  the  rail  siii'face  of  the  entire  line  cantiuuoiu  and 
xinbrokeii,  vt  that  the  passage  of  a  car  from  one  rail  section 
to  the  next  cannot  be  detected.  On  cui'vot  the  raiU  fonn- 
ing  the  curve  are  welded  together,  and  fonn  a  section  by 
themselves,  the  tixed  portion  being  at  the  centre  of  the 
ciUTC,  and  the  expansion  joints  being  located  on  the  straight 
portion  of  the  track  a  short  distutice  before  and  beyond  the 
curve  respectively. 

"Full  provision  in  also  made  for  removing  won  or 
dufcctivo  portions  of  any  rail  section  and  replacing  the 
same  with  a  new  rail  of  corresiionding  length  whenever 
necessary,  .ind  this  c«n  bo  readily  aceompluhod  without 
interrujitiou  to  traific  by  moans  of  a  special  electrical 
appliance  devised  tor  the  purjtose. 

"The  rail  welding  process  is  applicable  to  old  and  new 
loads,  und  time  occupied  in  forming  the  weld  joiata 
is  tompuiativuly  short.  Tho  current  required  for  ibc  pur- 
pose of  olfecting  the  welds  may  eithei'  be  supplied  by  a 
local  upparatus  or  taken  from  any  suitable  eleetric  hght 
circuit,  the  wires  of  which  extend  along  the  Hue  of  way,  the 
current  in  the  latter  cose  being  transformed  into  a  beating 
current  at  or  nenr  the  welding  clamps.  Tbe  cost  of  coo- 
structioiL  on  new  liitoe  is  much  less  than  the  cost  of  tbe 
lishpljit«ss,  bolts,  nuts,  washers,  etc.,  that  are  dispensed  with 
by  it,  and  the  strength  of  the  welded  jointfi  is  many  limes 
greater  than  that  of  the  joints  now  in  lue.  AVheu  &]>pUed 
to  new  conduit  lines,  whether  eluctric  or  cable,  the  brackeu 
or  yokes  axa  preferably  formed  with  a  grooved  support^ 

fermitting  free  longitudinal  movement  oi  the  track  ratla. 
[i  thu  c;i3e  of  electric  i-uilroiids,  the  conduit  or  overb«ad 
electric;  conductors  arc  likewise  wcklo<l  electrically  by  tlw 
same  process." 
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Thu  fiillowin);  ix  thu  bsllotin^f  iiKt  For  council  and  odioen  fur 
tlie  year  1890.  Tlie  liallot  will  take  pUoe  <>u  Thurwlay. 
December  12,  1889. 

/■fMi'iPHf.— .1.  Hojilciitton,  M.A.,  D.Sc,  F.R.S. 

rice- /".wiffeH*.. ^William  Ciwukes,  F.R.5.,  Prof.  W.  K, 
Ayrton,  F.R.S.,  Alexander  Siemens,  R.  E.  Crompton,  H.I.C.1L 

Ordhitini  Mfit^n  Iff  Couueil. — Majeir  Philip  Cardew,  R.E.. 
W.  Laut  Oiu-nanter,  B.A.,  B.Sc.,  Sir  Jamea  DoiwUss,  F.R.S., 
Sir  D«iuglH8  (ialton.  K.C.B.,  D.C.L.,  LL.D.,  FJl.S.,  GiabeK 
Kspp,  A. M.I. O.K.,  Prof.  J..hn  Perry,  M.E.,  D.Sc.,  P.RS.,  Sir 
Dnvul  Snioiniinii,  Bikrt.,  M.A.,  Prof.  SilvMUM  P.  Thompson, 
B.A.,  D.Se.,  F.R.A.S.  (nmininirig.mconiicit),  Hir  Janua  Ander- 
■on,  Sir  Albert  J.  L^piiuc  Cappc'l,  K.C.I.E.,  Sir  Henry  C. 
Mance,  C.I.E.,  M.l.C.K,  C«lonot  K-  Rayoafftrd  Jackson. 

AMoeinie-Mfmben  of  Oitn^iV. —Ueooin mended  hg  Council  : 
.Xttgastu*  Eden,  Sidney  Khnrp,  Francis  H.  Nalder. 

From  ttku  list  it  will  bo  »«on  IhAt,  naturally.  Dr.  Uoukiii«oa 
becomoi  prosidetit,  whilo  Mr.  I'rumpton  ranks  among  tKe  vioe- 
presidents.  Mo«t  attt«atton  in  genfintlly  dir«ctod  b>  th*  now 
rnembura  of  CLiuncil.  Of  thcAe,  Sit  .lames  Andermoa  u  prob«b(/ 
the  bebt  rcpresontative  of  the  cable  interests  that  couM  bo 
fiiund.  Sir  J.  Cannel  will  r^prMont  the  Indian  members  i>f  tli« 
InstitutioD,  Sir  11.  Mnnc»  th«  ln<(o- European  seoUon  <>[  tvlu- 
graphs,  aud  Colonnl  ,Iii«lcson  th«  t<t|oph'>nic  interest*.  Uf  tb« 
asBoeiuteinoniben,  Mr.  Edun  r«pr«iH)nl«  poato]  td«gt»]>ky, 
and  Mi»u«.  Sharp  «»4  Nftlder  xha  newer  inHtiktritt,  Tn« 
remnining  oIKoen  nre  as  h<<r«tufi-tu,  excvjil  that  Mr,  •jtmb 
becomes  one  of  the  hooonu-y  auditun. 
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ELECTRICAL  ENGINERBING  IN  AMERICA.* 

BV  ti,  L.  A»DK>BHO(iKB,  ASSOCIATE. 

The  liLst  18  months  or  two  years  in  America  have  been 
much  innre  charncleriscd  by  commercinl  &.n<l  indiintrial  pro- 
gress witb  alr«iuly  ojciating  byjWB  of  pluiit  and  ^ipimrmtiu, 
tbui  by  &  number  nf  new  inventionB.  Inventive  ahality 
eeeina  to  have  been  more  concentntetl  nn  improving  and 
elaborating  already  oxuting  iiivontiuns  tbanon  the  evoUition 
of  new  forma  and  ulcm. 

■  The  leading  tyjtes  of  machines  and  apjnrabua  are  all  wetl 
known  to  you,  itiid  hiivc  been  mo  fully  ile«cnl>od  and  itlua- 
tnited  thnt  Ui  ctitvr  into  a  niitiiitc  account  al  them  ni^n- 
would  only  be  to  travoFHa  old  ground.  I  therefore  tirojiose 
to  devote  myself  this  evening  to  centi-nl  station,  construe 
tioQ,  and  inturnHl  wurk,  and  thu  itpplicutioii  of  etodricity  to 
tntmway  aud  other  industrial  purposes.  Fiaally,  I  propose 
to  make  a  few  remarks  on  the  tone„  iwlicy,  nud  aims  of 
American  electrical  eu;;ineer8,  and  toosa  uommeri^tatly 
interested  with  them  ui  udvaiioing  the  uppliuatiou  of 
electricity. 

My  visit  to  America  was  net  quite  of  the  ordinary 
chankcter,  im  I  came  through  on  niy  way  from  AiMtmlia, 
and  consuuuontly  had  to  traveree  the  wholo  broiulth  of  the 
continent  Wore  reachinx  the  better  known  tou-ns  on  the 
Eaatern  Coaet.  I  wne  thiut  able  to  make  a  general,  if  rapid, 
survey  of  what  is  goint^  on  in  the  far  ^^'e»t  and  in  towns 
remote  from  the  manufacturing  and  oufHtieuii ng  teiitrCH, 
as  well  aa  in  Kew  York  and  ttonie  of  the  m^vv  cities. 

OvKRHKAii  Work. 

Tbruugbout  the  couUuonl,  from  sliorc  to  nhavo,  the  main 

thing  that  forett  itself  on  the  observer  ie  the  prevalence  of 

[^m^Shting.     Hurdly  any  what  we  Hhould  call  moderate 

nioA  village  out«ide  the  oil  i-egioii  ap^ieara  to  I>e  without  ita 

arc  lamm. 

Arc  Umos,  when  used  for  |)nbltc  lightini;,  arc  usually 
fixed  on  [X)le»  from  30  to  10ft.  high,  acconling  Ui  the  caprice 
of  the  jKkrtics  interested  in  thoirei*eutioii ;  or  they  are  tiling 
from  the  corners  of  intersecting  streets,  in  which  cmo  thoy 
usually  hang  low  down  ;  or  the  tower  Aystcim  ia  .idopto<], 
When  posit«  are  ii*ed.  they  are  of  rough  pine,  never  painted, 
often  (lUt  of  the  sLraiyht,  and  warped  or  bent,  if 
the  laiupH  urn  fixed,  iron  spikoG  arc  usually  driven 
at  interval)'  on  each  nide  nf  the  (mIo,  starting 
about  8rt.  from  the  f^'ound,  and  forming  a  sort  of  ladder  by 
which  to  reach  the  Umi>.  During  my  whole  journey  from 
San  Francisco  to  New  Vork,  1  can  hardly  recollect  seeing 
one  ship-ohajte,  neat,  and  ftm-irt^tooking  tiost,  whether  (or 
carrying  are  lamps,  or  for  any  otbor  electrical  purjiose. 
Everything  has  a  tom|K»nu-y  and  tix|KHitent  look  about  it, 
which  is.  very  offensive  to  English  eyee.  Crooeoling  does 
not  «eem  to  bo  itrartiaod,  »i)d  uie  only  proteetion  applied 
to  the  poles  which  1  snw  any<n'hore  conatste<l  of  boards 
fixed  round  the  bast,  nnd  rciicmnz  about  6ft.  hi^jh  -.  but  this 
protMtiOTi  was,  I  think,  only  applied  to  large  iwlos  carrying 
eiroutte  or  tolcphune  wires. 

The  lamps  tDumavlvus  iiru  always  i;iitiruly  witliout  onia 
mentation,  and  are  usually  \ery  rouj;hly  fixed  on  the  pole* 
If  the  glohe.1  are  not  dear  glass  they  ai-e  iisuiiljy  only 
lightly  frosted,  so  that  Lhu  light  glares  in  one'a  eyoa  in  ul] 
its  nalcednesM. 

When  the  Iani|t3  are  hung  over  the  centre  of  intersecting 
tti'ootit,  four  )vii-e!i  are  bitiugbt  down  from  the  corner?  t>i 
the  neighlmuiing  houses,  the  htmn  bang»  (rem  the  centre, 
and  is  uiwoivd  and  ruismJ  by  a  pulley  and  conl.  The  wiie.s 
from  which  the  lamp  hangs,  tne  cord,  and  the  leads  all 
featooii  about  in  acoerdance  with  the  chajiter  of  uccident-i, 
and  look,  as  we  should  think,  Ixith  alii)ehod  and  untidy. 

The  oulv  reliuf  tu  tbt4  state  of  things  U  iilforded  by  tho 
lowers.  These  towel's  aro  utually  urcvtc<l  at  the  int«u' 
section  of  sti^eetN,  with  tho  four  legs  at  tho  (our  angles 
of  tho  (iHvemoiit.  They  are  constnicled  of  exceedingly 
light  ironwork.  Tapering  gracefully  H|>warda  to  A  gr*at 
beiffht,  they  aie  at  any  rate  neat  and  not  unintcrosLing- 
looking  objecU  in  ihem.'^elveR,  and  certainly  form  very 
dohnito  landmarks.  Three  or  four  arc  lunpe  hung  round 
bbe  top  of  one  of  thoso  towers  shod  a  sufhdoiit  light  over  a 
gmtlaren  where  the  honse-s  arc  mil  high.     With  this  motbod 

*  I'ljM  nwl  before  the  iDstitutioii  ol  KUctrioal  En{,ineeni. 
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of  distribution  a  30-light  machine  can  be  employed  to  ^^eat 
eHeot,  especially  as  in  country  towns  and  villages,  wbera 
these  towei'ii  are  chiefly  employed,  the  object  is  ruther  to 
make  darkness  generallv  visible,  if  I  may  bo  exprosa  it, 
than  lo  provide  bright  illumination  i[i  well-<lefuieii  places. 

By  using  the  tower  method  one's  eyes  are  nut  dazxled 
by  tne  brightnesa  of  the  light,  which  is  bo  much  the  cue 
with  lamps  at  a  low  level. 

Id  my  own  case  I  used  sometimes  at  night  to  get  quite 
an  irritated  feeling  when  walking  about,  if  at  all  tired,  from 
the  inceg-iant  glaring  in  one's  eyes  of  naked  arc  lamps,  and 
the  impossibility  of  linding  reat  anywhere.  1  mentioned 
this  eETect  to  two  or  three  Amoricima,  but  they  did  nob 
seem  to  notice  it. 

Imiwrtant,  however,  as  the  public  lighting  ia,  in  tho 
large  towns  it  occupies  a  oomparativuly  iiicoiispicuouii  place 
in  compsriBoa  with  the  iiumberH  of  lights  used  for  illumi- 
nating stores,  saloons,  hotala,  rostaurants,  and  all  sorts  of 
publio  buildings.  Arc  lamps  ai'e  so  lavishly  uaed  tii  these 
places,  both  inside  and  out,  that  the  principal  streets  are 
often  literally  a  blaze  of  lighL  There  were,  as  fai*  as  I 
could  ascertain,  about  3,000  arc  lamps  in  nightly  use  in 
San  Fiitncisco,  3,000  in  Chicago^  and  I  uudetstutid  that 
3,500  were  uhut  down  In  New  York  while  I  was  tbsre, 
owing  to  the  accidents  which  had  takee  place,  and  of  which 
no  many  iuicounts  havii  bean  published. 

The  majority  of  the  arc  lamps  used  outside  ate  fixed  T>y 
moann  r^  light  iron  roda  projecti>ig  from  the  buildings, 
though  bonie,  of  eourae,  are  hung. 

The  circuits  feeding  tamps  hung  uithcr  inside  or  outside 
of  a  building  either  run  direct  from  the  nearest  |H>lee  ou 
each  aide  of  it,  thus  niaking  an  angle  over  and  across  the 
[tavement  which  is  very  unsightly,  or  a  sort  of  barrel- 
shaped  glass  insulator  in  used.  This  insulator  has  a  hole 
through  the  centre,  and  a  groove  round  the  middle  of  the 
outeide.  The  wire  twmiug  in  one  direction  is  pasAed 
ihtough  the  centre  of  the  insulator,  turned  back  on  itaelf, 
and  made  otV.  The  wire  in  the  other  direction  it  ])assod 
round  the  outside,  and  alen  made  off  on  itself.  The  two 
ends  of  the  loop  are  then  carried  to  tho  lamp,  through 
which  tho  circuit  i«  completed.  Nearly  all  the  v.  ire  I  saw 
WHS  iusulatod  with  "  underwriters'  insulation."  Where 
lamps  are  U-sed  internally,  this  is  often  carried  th*ough 
wooden  window  frames  and  such  other  like  pUcea  without 
any  fm-thcr  protection  or  care.  Once  inside,  the  wire  ia 
earned  along  ceilings  and  walls  quite  exposed,  bnt  separated 
about  ;)in.  by  small  wooden  cleatA.  Sometimes  instead  of 
cleat*  small  white  itorcelair  insulators  are  used. 

As  far  as  I  could  learn,  it  is  the  invariable  custom  for  all 
comjiunieB  to  run,  fix  up,  and  entirely  look  after  tho  lamps 
they  operate.  The  customer  simply  pays  a  rent  for  the  use 
of  the  lighted  lamp  of  so  much  a  week,  month,  or  year,  aa 
the  case  may  be,  and  has  no  further  trouble  of  any  sort. 
The  rates  ilifTer  according  to  the  time  the  lamps  .u-e  to  be 
in  uao  each  night.  Tu  ace  that  the  lam[>a  burn  pi-o])erly, 
Itiiemeo  iiiximeiiade  the  streete  all  night,  and  are  Hiip|>oae(l 
to  see  every  lamp  oo  their  circuits  at  certain  intorvals. 

The  circuits  thvmHolvea  are  almost  invariably  carried  on 
(toltis  eructetl  along  the  edge  of  the  kerbstones.  A  fair 
estimate  of  the  average  height  of  these  poate  is,  I  think, 
about  30(t^ ;  of  couiw  some  are  much  more,  aiid  many  less. 
Long  wooden  croes-arms  are  Rxed  near  the  top  of  tho  polce, 
curiying  from  two  tu  aix,  and  even  eight,  insulators  on 
uach  arm.  These  arms  are  not  so  eti-ong  as  we  should  make 
them  for  the  puritose.  Owing  to  the  longlh  ol  the  arms, 
and  to  their  nut  being  very  aocuroly  fixed  t«  the  iiolee,  thft 
weight  of  the  circuits  often  pulU  them  out  of  tho  honKontAl. 
To  SCO  a  wHi'ped  and  betit  {ki!o,  »et  crookedly  in  the  ground, 
and  with  the  arms  at  various  angles  with  each  otlier,  and 
the  wires  on  it  all  hanging  in  difToront  curves,  seems  about 
as  dismal  and  woe-begnne  a  piece  of  engineering  aa  can 
well  be  imagined. 

I  must  make  some  v.Tcoption,  however,  in  the  case  of 
the  Thomson-Houston  Company  in  Now  Voi-k,  who,  at  any 
rate,  had  got  light  Iran  stayi^  attiich<^  to  the  ik>1»  and 
ormt,  at  an  anj^lo  «o  as  to  givo  more  lUpiMrt  to  the  arms 
and  keep  them  iii  their  places. 

The  insulators  are  suppoited  on  the  arms  by  wooden 
|>e^B,  which  have  a  screwtlircad  cut  on  the  part  that  pro- 
jects.    On  this  one  of  the  ordinary  green  glass  insulators  is 


c.p.  By  banging  tba  amtM  shiidw  over  office  doskx  uniJ 
using  S  or  10  c.p.  lampa,  a  far  luperior  light  is  still  obtained 
at  k  gTMt  oGonomy  of  electrioitjr  u  of^nst  oitlinary  tittint^ii 
with  16  c.p.  Umpc 

Tha  ■hulcfl  are  of  great  raliifl  to  all  ponons  eDgagod  in 
Ittsrary  or  desk  work  of  any  kind,  as  tha  illumitmtton  is 
partJGularlv  soft  uid  brilliant.  Uaa  and  electric  lamp, 
without  the  shade,  give  a  refloction  from  glased  pupor  which 
makos  it  impoMible  to  see  to  writa  on  it  at  cerLaiti  angles, 
or  to  protect  the  tye*  from  the  reflection  of  light  from  the 

fiper  up  to  the  oyoa,  as  is  the  cute  with  all  other  shudea. 
he  new  reflector  shade  absolutely  destroys  this.  In 
foctoria*,  theatre*,  librariea,  reading-rooms,  billiard-rooms, 
etc.,  it  is  just  what  is  wanted  to  niake  incaud««coiit  electric 
tight  (lerfect. 


ELECTRICALLY-WELDED  RAILS. 


In  a  letter  addressed  to  the  fitrftt  Bailwu!/  Jotmutl,  Prof. 
Ellas  £.  Kies  thua  describes  his  patent  system  of  welding 
rails  by  otoctricity  : 

"  The  priiici[Kil  features  of  this  system  of  plate  laying  are 
that  instead  of  employing  the  nsunl  rail  joints  with  their 
attendant  connections,  sach  as  hshplatca,  bolts,  locking 
dmcae,  etc.,  the  ends  of  the  raile,  when  in  twsilion,  aro 
pareunentty  and  expeditioiuly  welded  together  by  the 
pungc  of  a  gradiuUy  inereitaing,  besting  current  of  elec- 
tricity through  tbo  ends  oi  Uio  rails  to  be  united.     In  this 

ner  a  nnaW  Bp'gtenMfcftdjHtf  pea'fiM«.l"w"M>**-^*'   ' 

jttSII.'  eain  anbnt  short  spans  for  electric 
li;:lit  work  also  o-pplies  to  te1ei>bono  and  telegraphic  work. 
Tfap  sjianB  used  in  this  work  aro  generally  also  short.  In 
the  latter  case,  since  the  wires  are  light,  they  are  run  pretty 
taut  without  putting  much  strniii  on  the  arms,  so  that 
there  is  not  much  sag.  Wirce  run  in  this  way  ore,  of 
course,  not  so  liable  to  swav  about  as  long  spans  are  in 
high  winds,  and  make  intermittent  contact  or  gel  overlap]>ed. 
Fiuiber,  the  wirea,  bcin^  nin  along  the  streets,  are  pro- 
tected from  high  winds  in  a  groat  meoeuro,  and  are  not 
paiticularly  ex]ia3ed  to  them,  as  our  nrerhonse  worlc  is- 
I'his  method  of  erection,  tberaforc,  rough  lut  it  i.1,  and  not- 
withstanding the  unormoiu  ntimbor  of  wires  which  aro 
often  suspended  from  one  yiole,  gires  an  immunity  from 
contacts  and  accidents  that  an  Knglish  engineer  at  first  can 
hardly  understand  or  appreciate. 

For  loading  in  wires  into  hoiiscii,  or  for  putting  on  extra 
wires  on  a  ^wte— iti  fact,  for  general  purposes  of  the  sort — 
a  block  of  wood  is  used,  the  lower  end  of  which  is  cut  off 
at  an  acute  angle,  the  U|>iMir  being  cut  awiky  and  turned 
down,  and  a  screw-thread  cut  on  it  to  carry  an  insulator. 
When  the  face  of  the  angle  it  fixed  against  the  side  of  a 
houaa  or  a  jiole,  and  a  s|Hkc  or  screw  put  through  it.  the 
insulatorprojerts  somewhat,  and  forms  a  wipjwrt  for  making 
off  the  wire.  The  whole  thing  b  of  the  cneapest  descrip- 
tion, but,  nevertheless,  seems  to  answer  ite  pi)r|>oee. 

WircM  are  led  in  from  the  oiit«tdo  with  much  loss  care  than 
is  |;onerally  ttsixl  in  Fjiglarifl  ;  and  th^x  applies  also  to 
telephone  and  teli^jipb  work.  It  often  puzeled  me 
bow  they  worked  at  all  after  they  hail  Ijeei)  |nit  un 
a  few  moniha.  But  the  fact  that  the  climate  ie  much 
drier,  and  flne  rain  not  so  fre(|uent  ua  here,  has,  no 
doubt,  a  grMt  deal  to  do  with  iL  In  the  case  of  are  light 
circtiita  entering  awl  coming  out  of  b^iisea,  and  worked  in 
soric«~ii!i  th(>y  always  are  -it  is,  of  conr«e,  a  material  point 
that  although  the  difference  of  {lutontial  between  the  circuik 
and  the  mrth  may  be  :t,000  voIlm,  yet  the  difference 
between  the  nntgoing  and  incoming  wire  is  only  «ome  50 
Tolts ;  «o  that  thn  tendency  of  the  current  to  br«»k  acrosa 
the  leads  is  feally  smull.  Again,  the  chance  of  the  current 
going  to  earth  on  dry  ceilings  and  walti  in,  when  oitR  cornea 
to  look  into  it,  not  great.  Thui,  notwithntanding  the 
raogfa  character  of  most  Amoiican  work,  aiuj  the  poor  in- 
lulatioD  of  the  wires,  in  this  clan  of  work  there  is  a  greater 
freedom  fnim  fnulU  and  a  higher  mui^n  of  aafety  lh:Ln  one 
would  at  fiist  imagine.  The  unly  place  where  the  BD-irgin 
of  safety  is  really  low  is  where  toe  wirea  enter  butldinga 

1  hare  now,  I  think,  gone  over  all  the  main  {loints  in  arc 
lighting  construction  work.  C-onstruction  work  for  alter 
naling  currents  is  generally  carried  out  oh  much  the  saioe 
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in  this  hititude,  can  only  produce  a  movement  «i  Ul  ■ 
inch  at  the  oxtr«niities  of  each  500ft.  isil  aeetMO,  wiiA,4 
course,  in  douhled  for  the  1,000ft.  lengtha.  TVi  m^ 
amount  of  daily  aeep,  aaeieted  as  it  ie  hy  lbs  tnAt  nv 
the  road,  is  scarcely  perceptible,  and  can  be  aUovol  t^ 
out  detriment  even  in  casBs  where  the  rails  are 
ordinary  spikes. 

"It  will  bo  apixirenb  tiiat  eome  meauw  an  nqHiitt 
compensate  for  the  variations  in  the  rails  lea|ctW  ■■'  tk 
render  the  rail  surface  continuous.  This  is  sftHsJ  its 
very  simule  manner  by  means  of  divided  'ex|jaiiiMBiailk 
of  Hpeciiil  construction.  These  comprise  a  ngid  deapkri 
chair  provided  with  a  self-cleaning  groove  to  recesn  ari 
guidu  the  ends  of  two  adjoining  rail  sections,  the  actti* 
tica  of  the  rails  being  faced  olt'  on  opposite  sides  »  si  a 
partially  over-lap  each  other.  The  arrmogeDient  is  soc^  s>  • 
provide  for  the  "*T'm""*  variatiOD  thateao  take  phesari 
yet  leave  the  rail  surface  of  the  entire  lina  owotiausfJ 
unbroken,  w  that  the  pass:ige  of  a  car  from  ooe  niliAM 
to  the  next  cannot  be  detect«d.  On  curvaa  ths  raik  itm 
ing  the  curve  ai'e  welded  together,  and  form  a  asctisa  if 
themselves,  the  fixed  portion  being  at  the  centra  of  m 
curve,  and  the  expansion  joints  being  located  on  ibt  M>#> 
portion  of  the  track  a  ebcTt  distasee  before  and  beyoei* 
curve  rcs{)«c  lively. 

"  Full  provision  is  also  made  for  removing  ««s  ■ 
defective  i>ortioiis  of  any  rail  section  and  replacing  Tb 
same  with  n  now  rail  of  correepondiiig  loneta  whm 
iiecesKuy,  and  this  can  be  readily  Acoooiplashed  ^" 
t':ii,Cluti'{n}Tvo'iii  *ii(isincstj^»ts  are  gcnor^y  smaUsr.  Ilil 
.■surprising  the  length  ^I'tnic  of  the  arc  circuita  extend  laM 
way,  not  nnfroqiiontly  over  a  doien  miles. 

Ju  all  the  Riacbioos  in  a  station  are  ttsttally  of  tfce  m^ 
mse,  and  are  run  at  the  same  B|)c«tl,  when  the  ajtmt  s 
long  the  number  of  \a,m\tei  fed  offa  nominal  60  light  mMtkim 
may  perhaps  have  to  be  reduced  to  45  to  allow  for  ibi 
resistance  tif  the  loads.  As  you  are  aware,  some  of  tk^ 
arc  machines  are  now  used  on  power  circuits  in  tlw  dt^ 
time,  which  forms  a  very  weleome  soarce  of  extra  reteoB 

1  trust  I  hare  not  wearied  you  by  a  too  minute  dssH^ 
tion  of  this,  a  not  very  interesting  part  of  elaolriBil 
engineering  in  America ;  but  I  was  anxious  Co  eemvtj  as 
clearly  as  I  could  on  whnt  n  remarkably  simple  avi  ciw 
basis  almost  tbo  whole  fabric  of  Amencsui  elettrial 
engineering  in  this  particular  at  present  restSL  For  1  Ihjnk 
]  am  not  overstating  facta  in  saying  that  at  least  nine^etfti 
of  all  the  electrical  work  in  America — pUtliuK  aaids  i 
plants — is  carried  uiit,  as  far  as  the  construction 
concerned,  in  the  manner  I  have  described.  In  all  lk» 
portion  of  the  work  1  saw  next  to  notbios  which  ahowei 
particular  ingenuity,  skill,  or  brilliancy  of  ttk«.  Safia 
and  crude  means  were  everywhere  used  to  eSect  in  a  rao^ 
and  cnide  manner  the  end  desiro«l.  In  the  meatn  esopkneri 
there  is  little  to  excite  cither  admiration  or  inlmieii  tw 
interest  lies  in  the  fact  that  in  such  a  Nimpte  and  elaoMMHy 
manner  so  much  has  been  done. 

Ukdkrgroi'kd  Work. 

Ttiming  now  from  this  bnncb  of  the  subject  to  cwdM' 
ground  work,  I  must  confess  that  I  hail  a  good  deal  tjiS^ 
culty  in  getting  really  accurate  and  rcliahfe  informatiaa  oa 
this  subject — at  any  rale, of  a  com|>ArAUva  character.  Us 
Edison  Comiiany  nave,  of  couieo,  buried  their  wirea  al 
along,  and  their  throe  conduc»n  enclosed  in  an  iron  tafei^ 
run  (olid,  with  ingnlating  material  inside,  are  well  ' 
As  far  as  1  could  ascertain,  the  various  systejas  ui  a 
havo  not  proved  very  successful  so  br,  and,  anoe  Uw| 
of  the  pudding  is  in  the  eating,  the  fact  that  the 
tympany  in  New  York  are,  I  believe,  laying  dov»  it 
pipes  ontiroly--at  loastv  they  were  in  every  place  I  saw 
woik  going  on— |>oint8  to  this  citiictuuon. 

llie  system  of  constniction   for  underground    work  M 

trreeent  being  carried  out  iu  New  Vork  ib  aa  follows  :  )ia» 
loles  at  convenient  disbtnoes  arc  nwlc  in  the  roadway — 
not,  as  a  rule,  in  the  pavement,  Imt  just  on  the  rtae  of  ih« 
road,  atKi  cloAf  of  the  gutter.  These  manhol«s  ar«  finiilsf. 
and  ate  covered  by  a  heavy  iron  lid.  Ii«k>w  xhm 
is  a  belUbapod  pit,  8fu  or  <jft.  deep,  and  briekad 
and  of  sufficient  site  at  the  bottom  for  a  oeiS|ile  of  MM  b 
et«nd  fairly  comfortably  to  wurk.     Iron  pipeat  swh  as  «i 
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BLECTMCAL  ENGINEERING  IN  AKEBICA.* 

KV  <J.  L  ADDKSBROOKK,  ASSWIATH 

__e  last  18  months  or  two  yeara  in  America  havo  bfton 

ch  more  characterised  by  comnieioiiil  and  indiistriAl  pro- 

gretf  with  ali-ea^ly  exiHting  typea  ol  pkiit  and  apparatus, 
Sb&ii  by  a  tiiimber  ni  new  inventiotu.  Iiivoittivc  ability 
■oentB  to  have  boon  more  coiiceiitraied  on  improving  and 
ftliiboniting  a1rea>ly  exiatin^  invoDtiunK  tiian  on  the  evomtion 
^  new  forms  iind  idoa-t. 

bo  leading  ty|>c*  of  machines  and  appAralua  ar«  all  well 
to  you,  and  bavc  tieuii  Hu  fully  deacribe<l  and  illus- 
,ted  thai  to  enter  into  a  mimita  account  of  iheni  now 
wotUd  only  bo  to  travcjBe  old  gi-ouiid.  I  tburufoi'o  projxiso 
to  devote  mysolf  thia  cveiiiiiK  Vo  central  station,  consimc- 
tion,  and  internal  work,  and  the  upplication  ol  electricity  to 
inUDway  and  other  industrial  purpus««.  Finally,  t  propose 
to  malia  a  fow  remarks  on  the  tone,  policy,  and  aims  of 
American  elactrital  ent;irieei-s,  and  inoae  commercially 
intereeUxl  with  them  in  advancing  the  ap|>lication  of 
alectrioity. 

My  visit  Ui  America  waa  not  «iiiitf  of  the  orditui-y 
cbaractflr,  as  I  came  through  on  ray  way  from  Australia, 
and  conediiient.ly  had  to  traverao  the  whole  brciidth  of  the 
eontiiieiit  before  reaching  the  better  known  towns  on  the 

EBMtern  Coaat.  1  was  thiis  able  to  make  a  general,  il  rapid, 
survey  of  what  ia  goinc  on  in  the  far  West  and  in  towns 
I  ranotc  fi-om  the  maimUcturiuK  ''^»<1  encin«erin|;  cetltrG% 
p.   «■  n-«U  -c  III  \fr  V'rtrlc  911(1  uome  tif  ihc  lariicr  cities. 

^VUiick,  and  aoittainintc,  I  botievo,*  ()«roBntago  of  tin.  iVeae 
^  laad-eovered  cables  are  tiaiially  jointed  at  «arh  roanhole. 
and  a  little  slack  left  on  th<trn  there,  The  joinlitiy  is  done 
by  a  fip&ciai  system,  and  when  it  ia  complete  electrically 
the  twojcad  tubes  are  drawn  tojjether  over  a  small  bit  of 
brass  tube,  which  protects  the  point  of  junutioii.  They  are 
then  "wiped"  together  with  a  hot  iron  like  an  ordinary 
'  plumber's  joint.  No  doubt  thin  work  ia  heavy  ami  ex|)eii- 
^wiive,  hut  it  looka  aa  if  it  «houUl  last  when  once  put  down. 

1^^  ■ 
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Coming,  now,  fcir  a  moment  to  the  intamat  work  in 
bnildinj^,  most  of  what  I  saw  hnd  a  roiifjh,  temporary  look 
ubuiit.  il,  evidently  bein^  put  Up  aa  cheaply  nt  pOBaibm.  1 
ilo  not  fay  that  no  good,  solid  work  ia  done,  but  the  pro 
portion  of  it  to  the  reinaindor  is,  1  fan«y,  a  (-ood  deal 
smaller  than  in  lliia  country. 

GaK-tittin^  aiu  fr«ely  utiliseil,  .ind  I  think  I  am  correct  in 
stating  tliHt  in  the  armu'-emerit  of  lights  the  gas-litting 
way  of  managing  thiii);a  ia  adhered  to  much  wore  closely 
that)  in  this  country,  where  we  have  nther  trier]  U)  avoid 
imitating  tho  ordimiry  wnyK  of  armnfjing  -ta*  lights, 

Turning  aside  for  a  moment,  it  ap{>ears  to  me  that  one  of 
the  great  wanta  all  civer  the  worM  now  in,  if  I  may  ao  term 
it,  a  "science  of  illumination."  TTp  to  and  aa  far  'm  provid- 
ing Eight  we  are  exeoodtngly  suiontiftc  But  in  utilising  it 
when  we  have  got  it,  wo  proceed  in  an  eleniontary  and  ha|)- 
h^jEiud  iiianner. 

Mr.  Prcocc  huo,  I  know,  tixtm  the  firt<t  jioid  a  great 
dedl  of  utt«iUioi)  to  this  point,  and  npf>re<;iatcd  it«  value. 
It  seems  to  me  that  il  would  really  ho  of  groat  practical 
benefit  if  a  committee  of  thi«  Institution,  or  some  other 
responsible  Ikody,  would  accumulalc  some  accurate  and 
aiitnoritative  data  on  the  subjoct.  When  once  started 
properly  these  data,  would  increase  of  themselves,  and  would 
soon  form  a  guide  which  would  be  exceedingly  ii»efid  in 
drawing  up  speci6cattuna  and  arranging  to  the  bust  advan- 
tage the  lighting  uf  cither  opi-n  B]>dCGS,  public  buildings,  or 
private  houses. 

Wo  ail  have  our  own  indefinite  notions  on  the  subject  rb 
the  result  of  experience,  hut  if  thoy  could  only  be  put  into 
definite  shape^and  I  think  the  subjectdoes  admit  of  lieing 
put  into  detintte  shape — it  would,  I  feel  RUte,  bo  a  great 
advanUk^c. 

Of  course  there  are  ininimembte  patterns  of  awitcbes  and 
out-outc  and  litlings  in  America,  aa  here,  tiut  none  came  to 
my  notice  sbowiDg  any  very  brilliant  conception  in  design. 
Lump  aockcta  and  fittings  ace  gunenilly  Mmewbat  largev 
and  clumsier  than  with  us. 

The  chief  difference  I  noticed  was  that  a  awitcb  is  aJmoet 


of  diitribution  a  20-light  machine  can  be  employed  bo  great 
effect,  espacially  as  in  country  towns  and  villagos.  where 
thcsv  tywora  are  chiefly  emplovod,  the  object  ia  mther  to 
make  darknew  generaUy  visit)le,  if  I  may  so  express  it, 
than  to  provide  bright  dfumination  in  well-defined  pUcoa. 

By  using  the  tower  method  one's  eyes  are  not  daxiled 
by  tiie  brigbtneaa  of  the  light,  which  ia  so  mtich  the  cue 
with  lamp*  at  a  low  level. 

In  my  own  case  I  used  sometimes  at  night  to  ^et  quite 
an  irritated  feeling  when  walking  about,  if  at  all  tired,  from 
the  incessant  glaring  in  one's  eyes  of  nak«d  arc  lamps,  and 
the  irapOBsibihty  o(  finding  rest  anywhere.  I  mentioned 
this  ofiect  to  two  or  three  Americana,  but  they  did  not 
seem  to  notice  it. 

Imjwrtant,  however,  as  the  public  lighting;  is,  in  the 
large  towns  it  occupioB  a  oompamtivety  inconspicuous  place 
in  eom[>iiriso.i  with  the  numbers  of  lights  used  for  illumi- 
nating stores,  aaloons,  hotels,  reetaurant«,  and  all  sorts  of 
public  buildings.  Arc  lamps  are  so  lavishly  u*ed  in  these 
places,  both  inside  and  out,  that  the  principal  stroeta  are 
often  literally  a  blaze  of  light.  There  wore,  aa  far  as  I 
could  aKcrbaiu,  about  1^,000  arc  lamps  in  nightly  use  in 
San  Fntnciseo,  3,00(>  in  Chicago,  and  I  undentund  that 
3,500  were  shut  down  in  New  York  while  I  was  there. 
owing  to  the  accidenta  which  had  taken  place,  and  of  which 
so  many  accounts  havo  been  published. 

'Ilie  majority  of  the  arc  Umps  used  oulnide  arc  fixed  by 
means  of  light  iron  rods  iirojoclii-g  from  the  building«, 
though  some,  of  coui-su,  iire  bung. 

Ti.,^ .  jn.iiiu  feeding  Kinijn  hung  cither  luaide  ur  outside 
pladn);  l^e  ennnw  m«.' .iw(cr»  o-..  'hR.  '^isaa.  ]K>le«  oa 
amnging  the  dynamos,  svitchboards,  and  electrical  portion 
of  the  station  on  the  first  floor.     In   this  in&lance  the 
second  floor  is  used  a.i  a    sborehouae,  and   for  general 
purposes. 

The  boiler- hoiiuo  forms  one  end  of  the  building,  and  there 
wu  nothiiie  above  it  It  ia  arranged  for  two  lines  of  boilers, 
one  on  eacn  side,  on^c  side  only  bemg  filled  up  ^t  prettent. 
They  face  towards  the  centre  of  Ihc  building,  with  n  lat?ge 
space  between  for  coul  and  general  working  purposes. 
Ihc  boilers  were  of  the  well-known  water  tube  pattern. 
This  type,  varied  slightly  in  detail  by  each  maker,  seenuto< 
bo  in  general  use  everywhere  in  the  Statei.  t'c^mi  th* 
boilers  thu  steam  is  led  to  a.  6i>0  h.p.  singlc-cylind'or  Ct)itlis» 
ongiitt.',  which,  by  rope  gearing,  drives  a  single  lir»  o( 
countershaft  in  g.  1  must  say  I  waa  surprised  to  find  thai, 
ia  a  new  station  an  large  aa  this,  and  one  in  which  expense 
evidently  had  not  been  sparoil,  the  engine  was  neither 
eompound  nor  condensing,  particularly  oa  there  was  watar 
witun  a  modei-ate  distance.  There  wnaordy  this  one  engine 
in  the  station  driving;  ail  the  dynomus,  though  space  was 
pi'ovided  for  three  more  as  theamountof  lighting incre^tsed. 
The  working  of  the  station  was  therefore  dependent  on 
the  single  engine  and  line  of  shafiiug  keeping  iu  good 
nrder.  I^e  engine  drove  this  line  of  countei'^hiLfting  as  I 
havo  said,  the  \oaui  pulleys  being  on  the  shafting.  At  the 
stations  t  vinitod  where  conn tcrtihaf ting  wait  in  use  I  was 
struck  with  the  care  and  completene»t  with  which  means 
were  provided  for  adjusting  the  plumniur  blocks  and  be&r^ 
ings  in  any  direction.  The  general  idea  was  somewhat  as 
follows :  The  pliimmer  block,  or  upright,  stood  in  a 
cast-iron  ahoo  with  a  flat  planet!  bottom,  through  which 
the  holding-down  bolta  projected.  The  holes  for  the  hold- 
ing-down bolts  in  LbepUimmer  block  were  bored  larce  soaa 
to  permit  a  certain  movement  in  the  block.  The  edges  of 
the  cast-irnn  shoe  were  turned  up  nil  round,  and  through 
these  edges  projected  screw  bolts,  the  points  of  which 
touched  the  pliimmor  block,  liy  loosctiing.  then,  the 
holding  down  bolts  at  any  time,  and  screwing  or 
unscrewing  the  screw  bolts  as  required,  the  block  could 
be  slewed  ali<(htly  ur  adjusted  to  Hue  with  thu  greatest 
nicety  and  ease.  Besides  this,  the  under  bearing  worked 
in  guides,  being  kept  in  ita  phice  by  a  strong  screw  pro- 
jecting; up  from  underueatb.  fiy  working  on  this  screw, 
and  on  the  cap  of  the  upper  bearing,  the  height  oC 
the  bearing  eoulil,  of  course,  be  adjusted  with  great  exacts 
ncss.  With  these  means  the  hrtMea  &re  also  tiuickly  and 
easily  rephiced  ;  while  if  they  get  warm  when  the  shaft  is 
running,  the  bottom  bearing  can  be  stacked  down.  The 
TbonLSou-Uouston  Company  in  New  York  tolA  v\*.  >fc*r>i 
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■erawed.  Green  gUu  insuUtors  are  used  for  evorj*  piirpo»e 
in  Amoriea,  whoOi«r  for  «1eotri«  tight,  telegraphs,  or  tolc- 
phoiiM.  TTjey  are  rery  cheap,  and  ansirer  tho  piir|in9c 
well.     SUM,  the  efTccl  of  greau  gtau  inaula-tors  on  timin 

eiinlod  a  dull  red,  fixod  on  bare  poles  from  which  the  hark 
as  just  b««n  stripped,  is  ttot  i»th«tic 

The  majorilf  of  the  poles  for  circuita  have  no  steps  pro- 
ridod  for  ascendinj;  them.  On  ihe  friyitient  occaaions  when 
it  is  nMOoeary  to  go  up  to  the  lop  to  muko  altoratiouM  ur 
add  new  circiiita,  the  linemen  use  climbing  irona  Thu 
tearing  of  the  wood  hy  the  miikee  of  thesn  climbing  irons 
gives  the  poles  a  jagged  and  frayedoul  uppearance  fmin 
top  to  bottom.  One  could  fancy  they  lead  to  Ibu  habita- 
doo  of  some  immense  stiiiirrel. 

Tho  Auoricane  nearly  always  use  aolid  wire  for  running 
thar  circuita,  ooverod,  as  I  linvo  mentioned  already,  with 
undervritera'  insulation.  Little  trouble  is  taken  to  keep 
til*  rarious  cireuits  on  one  pole  in  reguklion  with  each 
Other,  u  long  as  tboy  <lo  not  touch.  Indeed,  the  whole 
conatrnctJon  of  tho  polea  and  ;irms  is  so  HintHy  that  iio 
great  Htrairi  could  be  put  on  the  wires.  The  |ioles  them- 
•elves  an  fixed  at  short  intervals,  often  not  more  than  30 
yarda  apart,  and  seldom  above  60. 

The  circuiu  are  rather  hung  up  on  tho  [mles  than  run,  in 
the  sense  an  Knglish  lineman  attoehea  to  tho  word.  Sep« 
rate  euspcodors  I  never  sav  used,  exc«|>t.  for  telephouc 
cables.  For  altomating  iacandeecent  circuits  of  1,000 
viitta,  several  .lejtnratc  cahles  of  ntnall  size  are  also  used, 
in^teud  of  running  a  largo  one  with  suaiieuders,  as  has  been 
thi-  custom  hero.  --  — 

wififiirj  lHVo  ]{\Sl  liiiKl  a}>t>ni  abortfipans  for  electric 
li^hrwnrk  hImi  applies  to  telephone  and  telegraphic  (vorlc 
*(^e  spans  used  in  thio  woi-k  are  ^nonliy  also  xhort.  In 
the  Utter  case,  since  the  wires  arc  light,  they  arc  run  pretty 
taut  without  putting  much  strain  on  the  arms,  bo  that 
there  is  not  much  e^.  Wires  run  in  this  way  are,  of 
ooiuse,  not  so  liable  to  swa^  about  as  long  spans  are  in 
high  winds,  and  make  intermittent  contact  or  get  ovorhipiwd. 
Further,  the  wiree,  being  nin  along  the  streeta,  are  pro- 
tected from  high  winds  in  a  grcnl  meiuiur*i,  and  are  not 
pai  ticularly  exii^ied  to  them,  as  mir  over-house  work  its. 
This  method  ot  erection,  therefore,  rough  as  it  is,  aud  not- 
withstanding the  enormous  number  of  wires  which  are 
often  snnpended  from  one  |>olo,  fjivcs  an  immunity  from 
cunticts  and  accidents  that  an  English  engineer  at  first  can 
bardly  understand  or  appreciate. 

For  leading  in  wires  into  houses,  or  for  putting  on  extra 
wires  on  a  |»nle — in  fact,  for  general  (mrposes  of  the  sort  - 
a  bkick  of  wood  is  used,  the  lower  end  of  which  is  cut  off 
at  an  acute  antjle,  the  upi»cr  being  cut  away  and  turned 
down,  and  a  acrewthroad  cut  on  it  to  carry  an  insulator. 
WiMn  the  face  of  the  angle  i«  fixed  against  the  side  of  a 
house  or  a  pole,  and  a  npiKc  or  screw  pnt  through  it,  the 
tnsuUitor  projects  som<:  what,  and  formsasnpifOl't  for  making 
off  the  wire.  The  whole  thing  is  of  the  choaijeat  descrip- 
tion, but,  nevenbeleaa,  aeeron  to  answer  its  purpose. 

Wires  arc  led  in  from  the  outside  with  much  less  care  than 
is  generally  ilsoiI  in  England  ;  and  th*»  applies  also  to 
tal^bone  and  telegraph  work.  It  often  puzzled  me 
bow  they  worked  at  all  after  they  hail  been  put  up 
a  lew  months.  But  the  fact  that  the  climate  is  mucn 
drier,  and  fine  ruin  not  so  frecjitent  as  hers,  has,  no 
doubt,  a  great  deul  to  do  with  it.  In  the  cate  of  arc  light 
circuits  entering  attd  coming  out  of  houses,  and  worked  in 
■eriea — as  they  alwa}*8  are— it  is,  of  course,  a  material  jx>int 
that  although  the  dilTcrenee  of  potential  between  the  circuit 
and  the  earth  niay  Ite  3,000  volts,  yet  the  dilferenee 
between  the  outgoing  jii»)  incoming  wire  ia  only  some  bO 
volts;  so  that  thu  tendency  of  the  current  to  break  across 
the  iMds  is  really  small.  Again,  the  chance  of  the  current 
going  to  earth  on  dry  ceilings  and  walls  is,  when  one  comes 
to  look  into  it,  not  great.  Thus,  iiocwithstanding  the 
rou^  charaet4tr  of  most  Ameiicnn  work,  and  the  poor  in> 
auUtkm  of  the  wires,  in  this  cUes  of  work  there  i»  a  greater 
freedom  from  fault*  and  a  h^;ber  margin  of  safoty  ih^n  one 
would  at  fijst  imagine.  The  only  plaice  where  the  m^irgin 
of  safety  is  really  Tow  is  where  the  wires  enter  buildint^a. 

I  have  now,  I  think,  gone  over  all  the  main  puints  in  urc 
lighting  Donnnietion  work.     Construction   wurk  fur  alier- 

jutiog  carrent*  i»  gmeniij  oamod  out  on  much  the  same 


lines  as  for  arc  lighting  ;  the  only  diflisrenc*  ia  thalk  ii 
Inctcr  case  converters  arc  struck  against  the  wtridi  rf 
buildings  instead  of  arc  Iamp.s,   which,  of   eoant,  «lbi 
parallel   instead  of  in   series.     A  rough  bole  is  kaaMj 
through  the  brickwork  just  under  the  place  wbars  theoaj 
verier  is  Hxvd,  for  the  secondary  loads,  which  an  ilimd 
through  a  couple  of  rubber  tubes  aiul  curried  instda    bb 
little  nttumpt  is  usually  made  La  execuio  this  pari  of  lis 
work  in  what  wo  ahouul  call  a  neat  or  worknaanli tea missc 

Let  us  now  make  a  mum^  of  this  branch  uf  the  eetijift 
There  aie  in  America  now,  I  believe,  moire  thana^ama 
of  a  million  arc  lam|ie  in  constant  uee.  In  the  bi^  t»^ 
these  arc  lamps  are  fed  by  machinee  eqttal  to  kae{aqgyni 
TiO  or  60  lamjjs  each. 

Oiitaido  a  central  station,  siipitosinK  it  to  b«  for  IfM 
li;:bt«,  wo  aliull  tiiid  tall  and  iinbidy-lookitift  poiM  Mt  tf 
40ft.  high.  At  the  top  these  poles  will  hAve  four  or  In 
ci-osft-urms,  each  carrying  six  or  ^ht  insulaUm.  Thn 
poles  will  be  coutinuetl  along  the  neiKhbouriog  stnsb  tf 
intervals  of  30  yaida  to  60  yards,  according  to  dn^ 
sLiUR-os.  P^voiy  hero  ami  there  a  circuit  will  loavv  Oitpm 
for  the  side  of  a  neighbouring  houee,  supply  one  er  an 
kmpH,  being  niii  in  the  latter  caae  along  the  (ace  ef  tk 
hnniiieii,  :ind  then  return  again  at  the  next  pole.  Or  s  dr 
cuit  may  jump  across  the  street,  supply  a  Ump  or  twij,*! 
then  retiiru  again  to  the  nearest  pole  on  the  liila  it  hs 
Bitartcd  from. 

More  and  there  one  or  two  circuit*  will  Iskrs  the  nm 
lino  of  |x>los  altogether,  and  turn  up  a  side  street.  U  tto 
case  tire  IwIsh  in  the  side  streets  are  gcnumlly  smalls,  hk 
surprising  ihe  length  ;iame  of  the  arc  circuits  exteiti  mtim 
way,  not  unfruqucntly  over  a  dosen  nilea. 

As  all  the  machines  in  a  station  are  uaualty  ol  the  mm 
nhe,  and  are  run  at  the  same  epeeii,  when  the  dmii  i 
long  the  number  of  lanpe  fed  oflTa  nominal  60  light  — tki 
may  perhaps  have  t«  DO  reduced  to  -t-^  to  allotr  far  tb 
resistance  of  the  leads.  A»  you  are  aware,  aoou  ol  th* 
arc  machines  are  now  used  on  {>ower  areoite  ia  lbs  itf 
time,  which  forms  a  very  welcome  source  of  extca  tviHK 

I  trust  I  have  not  wearied  you  by  a  too  nunule  dsM^ 
tion  of  this,  a  not  very  interesiUng  part  of  ekdiia) 
engineering  in  America  ;  but  I  was  atuuous  to  co«if«r  m 
clearly  as  I  could  on  what  a  romarlcably  ainpl*  and  <m 
basis  almost  tho  whole  fabric  of  Amaneui  ehe' '~' 
engineering  in  this  particular  at  i>rc«enl  rests.  For  I 
I  am  not  overstating  facts  in  saying  that  at  leaee  oini 
of  all  the  electrical  work  in  America — putting  aside  n 
plants— ia  carried  out,  as  far  ax  the  construiccion 
concerned,  in  the  manner  I  have  described.  In  all 
portion  of  the  work  I  saw  next  to  nothing  which 
pui'ticular  ingenuity,  skill,  or  bnllianev  of  Mea.  __. 
■iiid  crude  means  were  everywhere  iieea  to  elTeek  in  •  rmJ^ 
unil  crudtt  manner  tho  end  rlositvd.  In  tho  meuM  aufilsi^ 
ihorc  is  little  to  excite  either  admiration  or  interesL  ns 
interest  lies  in  the  fact  that  in  such  a  simple  aoddaaHBVf 
manner  no  much  lias  boon  done. 

L'NDKIIOIIOVSD  WOttJC 

Turning  now  from  this  branch  of  the  subject  k>  nAr 
ground  work,  I  mnst  confess  that  I  had  a  good  deal  oiAft 
culty  in  getting  reidly  accurate  and  reliable  uifoKBaliMV 
this  subject  at  any  nitv,of  a  comjiatatiTO  chamcter.  Us 
OlisDH  C.'om}>any  have,  of  couise,  buried  their  wva  d 
along,  and  their  throe  eouilucMn  eiidoead  in  an  iroe  O^ 
run  tulid,  with  insulating  material  inside^  &re  well 
As  far  as  1  could  axcertaiii,  the  varioos  syatema  of 
have  not  proved  very  suceessful  so  far,  and,  ainse  Ihsneri 
of  the  pudding  is  in  the  eating,  tho  faet  th»t  the  SwM^ 
Company  in  New  Vnrk  arc,  1  Iwlieve,  lsiyfai|>  down  ins 
pipes  entirely — at  loast,  they  were  in  erery 
woik  going  on— |)ointa  to  this  conclndon. 

'the  system  of  construction  for  andargroaad 

tiresenl  being  carrietl  out  in  New  York  is  as  follows :  m> 
lolea  at  convenient  distances  are  made  in  the  n»4«aT 


r  down  iMB 
>d  w«%^ 


not,  as  a  rule,  in  the  pavensiit,  but  just  on  the 
road,  and  cleir  of  the  gutter.     Those  manholee  an 
and  are  covered  by  a  heavy  iron  Ud.     Beknr  the 
is  ft  bell-ehape«l  pit^  8ft  or  9(1.  deep,  a»d    brickod 
and  of  sutticient  site  at  tho  bottom  for  a  couple  ol  i 
sti>nd  fairly  comforubly  to  work.     Iron  pipos,  sndl 


I 


used  for  water  or  (^,  sro  laid  in  the  ground  from  one  man- 
bote to  tfac  iic^it.  I  understand  that  ench  electric  com|iany 
will,  as  a  rulo,  havo  a  sepEinitu  pipe,  so  that  if  there  are 
several  cnnijianiea  running  along  the  strflet,  they  will  each 
require  a  separate  line  of  piping  opening  into  the  manhole. 
There  ^vill,  Ihuruforc,  often  Iw  scvoral  pincn  utittirin^c  at  eich 
side  of  the  manhole.  Tbaae  pipes  enter  the  rnanholc  at  such 
R  lioight  aB,  roughly,  to  come  between  the  hijia  and  hreast  of 
a  man  standing  on  the  bottom-at  a  heihcht,.  in  fact,  to 
bring  them  in  a  fairly  convenient  position  for  workriii^. 
The  calilus  are  drawn  through  the  iron  [n()ee  in  the  ordinary 
Way,  Branches  are  t&ktn  from  the  roanholea  nnder  the 
roadn-ay  and  |)iivciii«nt  Ut  ^ty  house  between  the  manholes 
reqniriny  currant. 

As  regards  the  olaaa  of  cable  which  is  being  largely  laiil 
down  in  thene  condiiitt,  the  cotidiictor  consists  of  seven 
strands  of  No.  16  coi>]»er.  These  aie  insulriteil  by  a  layei" 
of  t  hard  but  somewhat  flexible!  nrntennl,  cuiil»inin^,  1 
beliovs,  same  rubber  in  conjunction  with  other  materials, 
but  the  complete  material  is  cheajwr  than  rubber  used 
alone,  llio  Lbivkiiesa  of  this  material  enrrouiidtng  ifie 
eonductom  is  ,'„th  of  an  inch.  It  somewhat  resembles 
obonitc,  Jind  is  of  a  consistency  to  stand  rough  usage  and 
bard  wear.  It  will  be  interesting  to  see  how  it  lasta  in 
practice.  I  must  nay  it  seems  to  mo  a  very  suitable  mate- 
nut  for  the  purjwsc  for  which  it  is  intended,  and,  as  far  as 
insulating  ijualilies  go,  1  was  able  to  aec  the  record  of  Icats 
of  a  good  deal  that  ban  been  laid,  and  they  were  exRollent, 
going  up  to  soveiul  thousands  of  mcghoms  per  utile.  The 
nisnlating  material  is  covered  with  a  lead  pipe  aliout  '^111. 
thick,  and  containing,  I  believe,  a  pei"cent3ge  of  tin.  These 
lead-covered  cables  are  usually  jointed  at  nach  manhole, 
and  a  little  alack  left  on  them  there.  The  joiiitiris<  i»  done 
by  a  special  system,  and  when  it  ia  complete  electrically 
the  two  lead  tubes  are  dniwn  together  over  a  small  bit  of 
bnu  tube,  which  protects  the  point  of  junction.  They  are 
then '*  wiped  "  together  with  a  hot  iron  like  an  ordinary 
plumber's  joint.  No  doubt  this  work  is  heavy  and  expen- 
sive, but  it  looks  as  if  it  should  la«t  when  once  put  down. 

I?JTKIlS.^L   WOUK. 

Coming,  DOW,  for  a  moment  to  the  internal  work  in 
buildings,  most  of  what  I  *;»«  had  a  rough,  temporary  look 
about  it,  evidonlly  bcinu  put  up  as  cheaply  ^  jwasible.  1 
do  not  say  that  nc  good,  solid  work  is  done,  but  the  pro 
(lortion  nf  11  to  the  remainder  is,  I  fancy,  a  gnod  dual 
smntler  than  in  this  country. 

G&s-fittJngs  ate  frooly  utitisetl,  and  I  think  1  am  coii'ect  in 
stating  tliat  iu  the  arranKcmont  of  lights  the  gw-litting 
way  of  managing  things  is  adhered  to  much  more  closely 
than  in  this  country,  where  wa  have  rather  triei!  to  avoid 
jmitAting  the  otxlinury  wa.yg  of  arranging  gas  lights. 

Turning  aaidc  for  a  moment,  it  apjicarstu  mo  that  one  uf 
the  great  wants  all  over  the  worW  now  is,  if  I  may  so  term 
it,  a  "  science  of  illumination."  Up  to  and  as  far  as  provid- 
ing light  wo  arc  exceedingly  ifcicntific  But  in  utilising  it 
irheo  we  have  got  it,  we  proceed  in  an  elenientary  and  hap- 
ha/jird  manner. 

Mr.  Preece  hai!,  I  know,  from  tlic  lii*nt  paid  a  great 
deal  of  attention  U>  this  point,  and  a|ipreciut«d  its  vuluiv 
It  seems  to  me  that  it  would  really  be  of  great  pnictical 
benefit  if  a  committee  of  this  Institution,  or  flomo  other 
responsible  body,  would  uccumTdalu  some  accurate  and 
aaLnoritative  data  on  [ho  subject.  When  once  started 
properly  these  data  would  increase  uf  tbemaulvos,  and  would 
fl<.>ort  form  a  guide  which  would  be  exceedingly  useful  in 
drawing  up  specifications  and  arranging  to  the  l>est  advan- 
tage tiiu  lighting  of  citbur  open  spaeos,  public  buildings,  or 
private  bouaee. 

We  all  have  our  own  indeflnite  notions  on  the  subject  as 
the  result  of  cxpcnence,  but  if  they  could  ordv  be  put  into 
dolinite  shanc'—and  I  think  the  subject  docs  tAmit  of  being 
put  into  dehnito  shajte—it  would,  1  feel  sure,  bo  a  groat 
advantage. 

Of  eoiirse  there  are  innumerable  [*attoni8  of  switohea  and 
cut-outs  and  fittings  in  America,  as  bore,  but  none  came  to 
my  notice  showing  any  very  brilliant  conception  in  design. 
Lump  Huekota  and  littings  are  generally  somewhat  larger 
and  clumsier  tbnii  with  us. 

The  chief  difTerencc  I  noticed  was  that  a  switch  is  almost 


invariably  included  in  each  lamp-socket  Americatis,  »»  a 
nde,  do  not  go  to  the  same  amount  of  trouble  and  oxponso 
that  is  generid  here  to  fix  switches  in  handy  places  near 
doors,  U  you  want  tbe  light  on  or  ofl",  you  turn  it  on  or 
off  at  the  burner  as  you  would  do  gaa. 

Ckntrai.  Stahcns. 

Coming  now  to  central  stations,  those  I  went  over  were 
the  new  arc  light  station  in  San  Francisco,  the  Edison 
station  in  Chicago,  the  We«linghous9  station  in  Pittsburg, 
and  tbo  Thomson-Houston  station  in  Now  York ;  and  I 
may  add  that  since  my  return  to  London  I  have  bad  an 
opportunity  of  going  carefully  over  the  new  Westinghousc 
station  in  anrdinia- street,  Lincoln's  inn-fiolds,  the  plant  in 
which  IA  ontiroly  of  American  manufacture  and  pattern, 
and  arronged  in  the  American  maimer. 

I  mi^ht  easily  have  seen  many  more  stations,  in  some 
cases  perhaps  larger  uiul  liotter  arranged  than  those  I  did 
see.  But  those  t  did  see  arc,  I  think,  all  typical  of  the 
latest  American  work,  and  all  were  in  the  process  of 
making  large  additions  to  their  pktit,  so  that  they  were 
•piitc  up  to  date. 

The  station  in  San  Francisco  is  near  the  railway  station. 
It  is  a  large  brick  buildinsr,  erects!  entirely  for  its  present 
purpose,  about  2i50ft.  long  by  80ft.  broa.1,  with  a  ground 
and  two  upper  Huors,  and  has  been  finished  aliout  eight 
months.  It  is  intended  to  provide  accommodation  for 
about  2,000  nrc  lights  when  tolled  up.  At  present  it  ia 
furnishing  cuiTciit  for  about  tiOO,  It  is  arranged  in  the 
usual — I  was  going  to  say  invariable — American  pUn  of 
placing  the  enginoe  and  boilers  on  the  ground  floor,  and 
arranging  the  dynamos,  switchboards,  anuelectrical  portion 
of  the  station  on  the  Rrat  floor.  In  this  instance  the 
second  floor  is  used  as  a  storehouse,  and  for  genorst 
purposes. 

The  boiler-house  forms  one  end  of  the  building,  and  there 
was  nothing  above  it  It  is  arranged  for  two  lines  of  boilers, 
one  on  each  side,  one  side  only  being  Allod  up  at  present. 
They  face  towards  tho  centre  01  the  building,  with  a  large 
space  between  for  coal  and  general  workuig  purposes. 
The  boiEera  were  of  tbe  well-known  water  tube  pattern. 
Tbi«  type,  varied  slightly  in  detail  by  each  maker,  seenu  top 
bo  in  general  use  ovorywhoro  iii  the  States.  From  bhe 
boilers  the  steam  is  led  to  a  630  h.p.  single-cyUnd^  CbDliB» 
engine,  which,  by  rope  gearing,  drives  a  single  line  of 
countfirsliafting.  I  must  say  I  was  surprised  to  find  that^ 
in  a  new  station  so  large  us  this,  and  one  in  which  expense 
evidently  had  not  be«n  ^pare<l,  tlie  engine  was  neither 
compouud  nor  condensing,  particularly  as  there  was  water 
within  a  moderate  distance.  There  was  only  thi:)  one  engine 
in  tbe  station  driving  all  the  dynomos,  though  space  was 
provided  for  three  more  as  the  amountof  lighting  increased. 
The  working  of  tbe  st^ition  was  therefore  dependent  on 
tbe  single  engine  and  line  of  shafting  keeping  in  good 
order.  Tho  engine  drove  this  line  of  uountershafting  as  I 
have  said,  the  loose  jpulteys  being  on  the  shafting.  At  tho 
stations  1  vinitod  where  cou ntendiafting  was  in  use  I  was 
struck  with  tbe  rare  and  cumpl«tonc»i  with  which  means 
were  provided  for  adjusting  the  plummcr  blocks  and  b«ai^ 
ings  in  any  direction.  The  geiieiitl  idea  was  somewhat  as 
follows:  The  plummer  block,  or  uprigbty  stood  in  a 
cast-iron  shoe  with  a  flat  planed  bottom,  through  which 
tbo  holding-<Iown  l)olt6  projected.  Tho  boles  for  the  hold- 
ing-down bolts  in  the  plummer  block  wei-o  bored  large  so  as 
to  )>ermit  a  certain  movement  in  the  l)lack.  Tbe  edges  of 
tbo  cast-iron  shoe  were  tujuvd  uu  all  round,  and  through 
thosQ  cilges  projoctet]  screw  bolts,  the  points  of  which 
toucbod  the  plummer  block.  By  loosening,  then,  tho 
holding  down  bolt*  at  any  time,  and  screwing  or 
unscrewing  tlio  screw  bolta  as  re4iaired,  tho  block  could 
be  slewed  slightly  or  adjustL-<l  to  line  with  the  greatest 
nicety  and  ease.  Besides  this,  tbe  under  bearing  ururkod 
in  guides,  being  kept  in  its  place  by  a  strong  sci-ew  pro- 
jecting up  from  underneath.  By  working  on  this  screw, 
and  on  tbe  cap  of  tbo  upper  bearing,  the  height  of 
the  bearing  could,  of  course,  be  adjusted  with  great  exact- 
ness. With  these  means  the  braasea  are  also  <|uickly  and 
easily  replaced  ;  while  if  they  get  warm  when  the  shaft  is 
running,  the  bottom  bearing  can  bo  slacked  down.  The 
Thomson- Houston  Comjiany  in  New  Vork  told  me  they 


did  this,  and  their  dynamos  are  od  tbo  same  floor  us  tb«  lioc 
of  kbaftiug.  It  is,  of  course,  a  still  simpler  and  safer 
matrUr  tn  do  this  when  the  dynamos  are  aitunted  almost 
right  above  tb«  shafting,  as  ia  the  general  practice  in 
Ainei-ican  stutiona.  Leather  belting  of  the  ordinary  deeci-i|>- 
tiofi  Willi  ill  use,  exce[>t  for  driving,  where  ropeit  are  iued,aH] 
bare  mentioned.  I  found  leather  ueltin^  employed  atcnch  of 
the  stklions  I  visited 

TimnK  long  line))  oi  coiiiitershafting  must,  of  course,  be 
waatoful  uf  power  ;  still,  it  is  worth  jioiiitin};  nut  that  silcli 
shafting  runs  imder  the  best  conditiotia  wlion  doing  work 
ri^ht  ovf^rheid.  itiiice  Imth  the  dead  atntin  and  the  running 
stntin  uii  tlie  iniWa  to  the  dvnanioK  tend  to  lift  the  line  d 
counterehaftin^,  which,  therefore,  if  the  wejj>ht  i^  iirojtcrly 
udjiiaUxi,  luni^t  nin  vciy  lightly  in  iU  hoarings. 

The  metlioil  of  driving  from  nnderneiith  is  aho  economi- 
cal in  belting,  since  the  weight  of  the  belt  hanging  on  the 
dynamo  pidicy  cjiiises  it  to  have  a  good  grip,  ami  permits 
of  a  short  length  being  used.  The  Iwlta  nasa  up  to  the 
dynnmoii  through  holes  in  the  Hnor,  the  hnleii  being  eloU' 
gated  to  permit  the  belt  being  iighione<l,  if  noecssary,  by 
screwing  the  dynamo  aloiiii  on  its  bed  mU, 

In  each  of  the  stations  I  visited  in  Amtenca  the  nppei' 
floor  carrying  the  dynamos  w;is  entirely  of  wood,  *trongly 
nuide,  and  KUp|iortcit  [n^iu  nndcnicath  at  intervals  by  stmit 
wooden  upiighta,  but  slill  of  wood. 

The  weight  o(  the  floor  in  the  San  Francisco  station  is 
entirely  supported  by  the  wooden  tiunghtc,  being  only 
steadied  at  tlic  tides.  I  was  informed  that  at  the  old  station 
in  San  Fmncifico,  worked  by  aaine  company,  and  which,  1 
understood,  was  supplying  about  1,300  arc  lights,  a  good 
deal  of  Iroiiblc  wua  cxpcrienciMl  from  tUu  Hoor,  which  wits 
fixed  to  the  tvalls,  and  whicb,  vibrating  with  the  motion  of 
the  machinery,  shook  the  brickwork.  I  found  the  vibration 
on  these  wooden  floors  les&  than  I  aiiticipatijd,  cuiuidcring 
tbe  amount  of  machinery  on  ihum;  but,  of  course,  the 
moliun  of  a  good  dynamo  is  very  even,  and  if  the  joints  on 
tbe  belt  ai-fl  neatly  made  there  ia  no  jerking. 

In  Uiifl  ISaii  Francisco  ittatiuii  ull  tbe  in«chine.i  wei'C  Bnisli 
SO-lightors.  Pixim  ^0  to  60  lights  in  aorieii  on  one  circuit 
seene  to  be  about  tbe  general  lule  for  lighting  in 
America  when  any  number  of  Iiglit.s  i.^  reijuired.  As  all 
the  nLichines  are  nin  from  the  same  caunt«rsbiifting. 
and  At  the  same  speed,  whatever  work  they  may  be 
.doing,  it  IB  necessary  to  provide  an  automatic  regiihitor  tu 
adjust  the  current  through  the  field-magnets  for  each 
machine  when  doing  loss  than  in  normal  output.  On  the 
otbci'  hand,  if  the  circuit  is  a  very  long  one — and  I  w.k.i 
told  Bonie  of  the  circuits  at  San  Tmncisco  :»re  aa  much  as  1  i 
or  U  mile--* — the  number  of  lamps  on  tlio  eircuit  nrnst  Iw 
reduced  to  compensate  for  the  extra  resist^'wcc.  Those 
Brush  dynamos  wcro  all  mounted  on  short  iron  coliimiii 
about  9in.  Iiigb,  so  that  they  were  lifted  entirely  from  the 
Hoof.  I  was  told  that  thin  arrangement  was  found  very 
handy  for  keejiing  the  machines cloar and  free  fiomiliil,  ami 
(or  iiu{»ucli[ig  them.  1  did  not  notice  much  dilVerence 
between  the  machines  nud  those  turned  out  by  our  friends 
oil  this  aide  of  the  water,  and  the  stylo  of  the  workman- 
ship seemed  tu  be  about  thesam-c.  Alight  overhead  trolley, 
with  lifting  gear,  ran  overhead  so  that  it  could  (piiekiy  l>e 
brought  over  any  machine,  and  1  was  informed  that  should 
a  machine  go  wratig  they  could  replace  an  armature  in  half 
Au  hour.  In  the  older  station  in  San  Francisco  a  lirge 
number  of  Tbomson-Hotiaton  machines  are  used,  but  Brush 
machines  only  are  employed  in  the  new  statiuii.  as  they 
I  find  the  Brn^li  armature  is  more  cosily  replaced,  and  is  so 
[  much  the  oosifir  of  the  two  to  repair  if  anything  goes  wrong. 
Vlt  is  worthy  of  note  in  tbia  coiineotion  that  the  latest 
advices  from  America  inform  us  that  the  Thomson -Houston 
Comjwuy  have  bought  the  Brush  Works  at  (Jteveland,  Ohio, 
and,  therefore,  presumably  the  Thomaon-Houatou  Company 
trill  in  the  future  control  this  interest  aa  well  as  their  own. 

From  ibe  dynamos  the  mains  arc  led  to  a  long,  narrow 
[■beU,  wb«re  are  fixed  the  roeistanoes  and  indicating  instni- 
montfi  for  each  machine.  The  mains  next  pi-ocoou  to  the 
switchbourd,  which  is  of  the  plug  pattoru — brass  plugs, 
with  boxwood  Imiidles,  united  by  a  flexible  insulated  cord. 
All  the  flooring  being  u(  wood,  as  it  is  in  each  of  tbe 
stations  I  SHW,  and  being  ko)  t  clean  and  dry,  the  risk  of 
getting  a  huj  ^bock  \t  not  gfoai,  except  by  shunting  the 
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cuETont  through  oneself,  or  getting  in  series  with  a  main, 
which  are  not  ordinary  acddenti. 

At  3au  Francisco  llie  motor  biuineas  ia  steadily  increas- 
ing, and  forma  a  welcome  addition  to  the  revenue  of  tbe 
station  without  a  ver}'  great  additional  ex{»endtture. 

I  will  now  go  on  to  the  Exlisou  station  in  Chicago.  Tben 
is  no  necessity  tu  describe  it  at  length,  as  the  plana  on 
which  Ediaon  stations  are  constructed  Bave  Iwen  published 
nvcr  and  over  again. 

The  boilent,  which  are  atiiated  on  the  gronnd  floor,  an 
of  the  water-tube  jiattern —Heine  airaiigcraent.  In  thb 
jutbtcni,  which  ntscms  to  bo  a  good  deal  iidcd,  the  tubes 
much  more  nearly  horizontal  than  in  the  well-known 
cock  and  Wilcox  type.  Alt  tbe  tubes  come  into  a  large 
lux  at  each  end,  and  tbeie  are  small  laanholea  in  the 
boxes  opposite  the  ends  uf  the  tubes,  for  geUiiis  at 
them.  These  Hat  boxes  are  prevented  from  exioiiuit^ 
with  the  prestiiLTe  by  tabular  ataya,  which  pias  right 
through  them,  and  ar::  expanded  in  their  places.  TbeM 
Biuall  tubes  serve  as  blowholes  lor  directing  a  jet  o(  steam 
on  the  upper  5i<le  of  the  tubes  to  clear  them  of  oBhos.  They 
are  kept  plugged  up  with  a  stopper,  under  ordinary  ctrcom- 
•lUnces,  tu  prevent  the  gases  coming  bbmiigh.  Thcso  bcHlen 
h^ul  a  damper  jtrojecting  dawnwanU  in  the  furnace  opening 
for  diit«tiiiK  tie  draught  over  the  surface  ol  the  coal  wlien 
bring,  to  cause  more  couiptele  combustion  and  proveoi 
smoke.  This  damgier  may  have  boen  of  aoins  use  for  the 
purpose,  but  it  certtiiuly  made  it  a  difficult  o|)ePAtio»  to  fire 
ptopcily. 

The  ongiuos  were  also  En  the  b&sement,  in  the  next  room 
to  the  boilers.  They  wcro  of  the  ordinary  Arminiitoti' 
8ims  iiatlerii,  single  cylinder,  and  neither  com|K>und^  oor 
condensing.  There  was  ime  to  each  dynamo,  the  dynamos 
being  situated  overhead  on  the  floor  above.  The  dyiiamos 
were  of  the  ordinary  lidiaon  pattern  for,  I  think,  1,600 
lights  each.  Everything  was  very  neatly  arrauged  in  tbe 
(lyiiamo-i'ouni,  the  cun'Ont  Iwing  conveyed  alwut  by  targe 
copi>er  bara.  The  walls  were  simply  lined  with  reaistaiteet 
und  indicators  for  the  ditl'erent  circuits.  In  fact,  tbe  (daw 
gave  one  nthcr  the  improa»iun  uf  a  wholouile  cltKk  store, 
though  the  attendant  informed  me  they  did  not  have  much 
iliHicnIty  in  keeping  their  reMstancos  pio|)crly  adjusted. 
All  ihc  maiiix  are  undorgrouml,  on  the  thruc-wlre  system. 
Indeed,  there  is  a  good  deat  of  undcn?round  wodt  in 
Chicago,  the  Telephone  Comiiany  also  having  A  large 
number  of  cables  buried. 

The  next  station  I  viaitod  was  lliat  of  the  Weatiiighooee 
ComjKLny,  at  Pittaburg.  It  is  situated  in  a  large  building 
of  the  wiirchoiLse  ty|<e,  quite  in  the  centre  of  the  town- 

Tho  boiloii!  hoi-c  are  of  the  water  tnlw  type,  but  heated 
by  natural  gas  instead  of  coal.  This  natural  gas  is  brooght 
in  pi^ma  tn  the  town  from  a  distanco  oE  5Ci  milee.  Tbe 
com[)any  who  own  the  lino  of  piping — of  which,  by  tbe 
way,  Mr.  (.4eoigc  VVcstinghouse  ie  also  prosklent — sell  thii 
j^as  to  mannfactorioa,  etc.,  at  a  rate  which  is  nearly  C'luiva- 
lent  to  the  cost  of  coal,  so  that,  although  the  convenience  te 
great  in  using  it,  the  economy  is  not  ao  Urge  as  mfgbt  at 
first  bo  anticiiiatcd. 

Work  at  the  Pittsburg  station  was  in  the  hrst  iristatMe 
l>ogun  with  two  Corbss  Hingtc-cybniler  enginue  of  the  onli- 
imry  tyi>o,  driving  on  to  a  line  of  countarSiaf  Ung ;  but  this 
niothnd  of  working  has  not  l»eei]  extended,  and  one  of  " 
engines  baa  since  been  removed.  The  next  additions 
station  consisted  of  Wistinghoitse  aUndard  ei^ioi 
HiiQ  i.h.p.,  driving  2,500-ligbt  ulUirnatiiig  dynamos, 
enginea  stand  on  H(iuare  blocks  of  concrete  and  masonrr ; 
the  biockii  for  this  sisarl  engine  are  about  7ft.  by  AfU  Tbe 
laat  additions  are  of  the  new  ty]>c  of  Weetingooiue  oon* 

Ijound  engine.     From  u  power  point  of  view,  as   well  as 
ram  electric  lighting  point  of  view,  the  station  bos  there- 
fore something  of  historical  interest. 

While  in  Pittsburg  I  had  un  opportunity  of  going  cnro- 
fully  through  the  WeBtinghouse  engine  factory  with  Mr. 
Ralph  Kagalcy,  the  vico-prasidont  and  manager,  and  of 
seeing  all  the  details  of  construction  ot  each  of  ttte  difiereut 
types  of  enginea. 

The  Westinghouse  Company  make  three  styles  of  engine, 
each  worked  by  u  piston  valve  and  single  eccentric. 

The  Btandard  ty|*e  is  so  well  known  that  1  will  not  my 
anything  about  it.     In  it,  as  you  are  pixibably  aware,  1^ 
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steaED-vulvo  is  botwMn  bhe  cylindera,  and  set  at  a  slight 
angle  to  them,  while  the  cylinders  are  set  rather  over  their 
work,anrl  not  dircctlyin  n.  vortical  line  above  tbo cranlc«liaft. 

Thfi  junior  and  the  new  compound  engines  am  on  some- 
whiit  dificrcnt  tinea  to  the  «tandard,  while  the  main  prin- 
ciples involved  arc  nearly  the  9am«.  In  thoao  two  later 
types  the  piston  v&lvo  Lies  horisont&lly  along  the  top 
o(  the  cylinder  head.i.  It  is  operated  by  a  ringle  eccen- 
tric worldng  outiiidc  the  enjiine  ctiso  in  ft  vortical  direc- 
tiou,  the  motion  being  changed  to  a  burizontal  one  by 
meana  of  an  L  piece  attached  to  the  ongins  case  ]>y  a  hinge. 
The  whole  movement  is  of  simple  cbantctcr,  and  works  ox- 
ceodingty  well.  In  fact,  thoro  arc  practically  no  more  work- 
ing part»  iti  the  cotopound  engine  than  in  the  jnnior  or  the 
standard  two-cylinder  patUrns,  and  the  one  is  as  eimple  as 
the  other. 

The  standard  type  haa  now  atood  the  test  of  several 

Sears'  work  very  satisfactorily,  and  there  is  no  room  to 
DUbt  that  the  compound  engine,  constructed  in  the  eame 
diops  and  by  the  same  method  as  the  standard  engine,  witt 
wear  at  least  as  wclL  The  makers'  teatt  show  exceedingly 
good  results  for  thia  compound  engine — viz.,  from  I8jlb. 
to  I9^Ib.  of  wat«r  i«r  brake  h.p.  hour  with  con- 
doDser,  and  from  24ih.  to  25Jlb,  without  condenser. 
I  saw  the  testing  apjmnitiis  in  the  makers'  shops,  aiid 
engines  undergoing  their  t«st  preparatory  to  delivery,  and 
feel  perfectly  confident  that  the  figures  given  by  the 
makers  are  thoroughly  reliable. 

1  will  not  describe  this  engine  more  fully,  although  to 
do  so  would  probably  elicit  an  interesting  diacussion,  as  it 
would  he  wandering  from  the  subJBct  of  my  paper.  On 
the  other  hand,  the  remarks  I  have  made  arc  not  intended 
to  compare  the  Woslinghoose  compound  engine  with  any 
other  engine  of  at  all  similar  type,  but  rather  to  draw  the 
attention  ofetectricalengineersto  the  fact  that  there  are  now, 
at  any  rat«,  two  large  firms  of  the  highest  repute  tui-ning 
out  this  class  of  engine,  and  ready  to  guarantee  economy 
»nd  ciiiciency  on  a  par  with  Corliss  engines. 

Returning  to  the  Pittsburg  &t:ition,  five  Westinghouiie 
engines  of  a60  i.h.p.  drive  five  alternating  current  dynamos 
of  2,500  l$-c,j>.  lights  capacity  each,  besides  the  machine 
driven  from  the  Corliae  engine.  The  exciters  are  run  from 
smaller  vn^'inos.  The  engines  driving  the  atternii,tint; 
dynamos  make  2JJ0  revolutions  per  minute,  the  dynamos 
making  l.C-IO  revolutions  per  minut«.  The  jwwer  ia 
conveyed  overhead  by  belta  to  the  first  Boor,  where 
the  dynamos  are  placed.  Each  of  these  dj'tianvn  is 
on  a  sliding  bed,  so  that  the  belt  can  bo  tightened, 
and,  as  I  have  already  said,  the  exciters  are  run 
aepanttcly  from  the  machines.  The  machines  arc 
80  well  known  it  is  hardly  necessary  to  describe  them.  1 
may,  however,  perhaps  with  advantf^e  say  a  few  wordi;  on 
the  conRtnictioii  of  the  armature,  which  la  the  least  easy 
part  to  understand  from  written  descriptions  or  dia^niui:>. 
In  Ptuf.  Silvanus  ThonijMton'K  book  on  dynauiu  machinus 
the  diameter  of  the  armature  is  given  at  nearly  twice  ils 
breadth.  While  this  is  true  of  the  smaller  machines,  in  the 
2,S00  machine — which  is  the  standaiil  sine  for  lai'ge  station*, 
and  is  the  sikc  employed  in  the  n«w  elation  in  Sardinia- 
street  in  London — the  length  of  the  drum  ia  coneiderably 
greater  than  the  diameter.  The  dnim  itaalf  is  (ovraed 
of  thin  iron  phites,  hist  like  an  Edison  armature,  only  of 
larger  diameter  ;  and  as  the  iron  near  the  centre  is  useiosn, 
holes  ars  punched  in  the  aheotA,  which  lightens  the  armature 
and  secures  ventilation.  Round  the  outaide  of  this  iron 
core,  and  over  the  two  ends  insulation  is  laid.  As  regards 
tlie  coils  of  wire  in  which  the  current  ia  generated  thev  are 
made  in  this  way :  Beginning  at  the  inner  side  of  the 
coil  the  wire  is  wound  on  an  oblong  frame  to  correspond 
with  the  shape  of  the  fioldmagnots,  one  turn  on  the 
top  of  the  other.  The  coils  arc  only  one  wire  thick — 
that  in,  there  is  only  one  layer  of  wire  between 
the  drum  and  the  held- magnets.  When  these  thin 
flat  ooila  nre  laid  on  the  drum,  the  round  ends  of 
the  coils  are  turned  down  at  right  angles  over  the  edge 
at  each  end  of  the  drum,  and  the  connections  from 
coil  to  coil  ar«  mode.  A  Hmall  piece  of  wood  screwed  into 
the  aide  of  the  drum,  and  projecting  over  the  end  of  each 
uoil,  kuviHiitin  its  place.  ^^  hen  all  the  coils  aiv  fixed  in  their 
I^koeSi  sheets  o(  mica  are  laid  over  them  all  round  the 


armature,  and  bands  of  fine  wire  with  a  little  thicker  inso- 
lation undenieatb  them  are  bound  round  the  whole  ai-ma- 
ture  at  short  intervals,  in  exactly  the  same  way  as  is  usual 
with  the  armatures  of  continuous-currout  machines. 
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The  following  is  a  list  of 
applied  for: 

Airdic 

Acton  and  Ealing 

Abenleen  (2) 

Abordarc 

Ayr  Burgb 

Accringtou  Corporation 

A?  hton-under-  Ly  ne 

Bamley 

Blackburn 

Bury  Corporation 

Bacup  Cori>orfttJon 

Bristol  <2) 

Barrow-i  n-Fumess 

Birkenhead 

Bury 

Barnsley  (2) 

Birmingham 

Bootle-cum- Li  nacre 

Bognor 

Bournemouth  (2) 

Brighton  and  Hove 

BerUord 

Bolton 

Crorapton 

CryEtnl  Palace  and  District 

Cheltenham  (2) 

Coatbridge 

Cardiff  (3) 

Carlisle 

Crovdon  (8) 

Corlt 

City  oi  London  (3) 

Chester 

Chaddorton 

Cambridge 

Coventry 

Dover 

Darlington  {2} 

DewahH]y 

Dundee  (3) 

Edinburgh 

Eastbourne 

Eilinburgh  and  Leitb 

haling 

Fleetwood 

Folkestone 

Fnlh^m  and   Hammersmith 

threat  Yarmouth 

Ulasgow  (4) 

Hammenunith  and  Killbam 

Harrogat« 

Hull  (3) 

Hanley 

fiawiclc 

Hove 

Hastings  and  St.  Leonards. 

]n«wioh 

XingTton  and  Surbiton 

Kclviiiside 

Kensiiigtun     and     Knights- 
bridge    Electrie   Lighting 
Company 
London  Electric  Supply  Cor* 

porstion  (City  OroBr) 
London  Electtie  Supply  Cor 

porauon 
Londonderry 

L&mboth 


provisional  onlera  defioitely 

Loed8(3) 
Lancastor 

Leicester 
Liverpool 

Malvern  and  Leigh 

Manchester,  Salford,  and 
District 

Margat«and  Westgata-ott-Sea 

Morocamlje 

Metropolitan  Electric  Supply 
Company,  Limited 

Manchoetor  (3) 

Malvern  Link 

Malvern 

Northampton 

Nottingham  (2) 

Newport,  Mon.  (2) 

N  0  wcaatlo  Upon-Tyne 

North- West  London 

North  London  (2) 

Norwich 

Old  hem 

Oxfnni  (2) 

Praeton  and  Fulwood 

Pl;^mouth,  Devonport,  East 
StonchouHo,  and  Compton 
Giffbixl 

Portsmouth  (3) 

Paddington  <2) 

Preatou 

Partick,  Hillhead,  and  Man 
hill 

Paisley  Burgh 

Plyrooath 

Kichmond,  Mortlake,  and 
Barnes 

Jieadiiic  (2> 

Kochdalo 

Itnms^te  and  Bnmdstaira 

Kichmond 

St.  .lame*  and  Pall  Mall 

Stockport 

8t.  Martin -in- tho-Fields  and 

Strand 
Hi,  Helens 
SL  Pancras 

Sunderland  and  Southvrick 
Sevenoake 
Southampton 
Scarborough  (3> 
StafTonl 
St.  tioorgo'a,  Hanuvcr-square 

(Bclgravia  and  Pimlico) 
St.  Giles  and  Strand 
Torquay 

Torquay  and  District 
Tunstall 

Tunbridge  Wells 
Tiverton 

Windsor  and  Eton 
Woking  Electric  Supply  Co 
Worcester  {3) 
WandswortA 
Wigau 
w2mU 
Wedneebiiry 
Wolverhampton 
Vork  (3) 


NEW  YORK  NOTES. 

(FROM  OVB  SPKOIAL  COURI&il'ONDKKT.} 

SMMlUng  ffovti/or  TeUpfunu  Me*. 

A   A'liic    Tmw  of    TtUj^ionr    Imhiftiov. 

Mr.  PtMce  Caught  A'lt/ipiny. 

Ti^  Form  nnJ  ^fkUney  "f  Itunioietctnt  FilnmcnU. 

TilrgrOfh  £t'ne  AdiiiMmmL 

StarmHon  ^  (A«  Ttkorapk  Systetit  on  Avuriean  Rallwat/s. 

A  S'*V  QmrSh,  C*IL 

Tlii  SWwt  of  LiheHy  as  a  Hiri-  Trap. 

Simit  Oul^Niitn  CitmmnU  tm  Mr,  Siiton'i  Paint>iu  AilifUi  at  latt. 

Minor  Xatct—Fin,  faiaif,  aiul  Funif*. 

Nkw  York,  NomrAer  3.i,  ISSD. 

At  tbe  last  mMtiiig  of  the  Aniericttii  Iitctituti:  uf  V.hc 
trical  Hiigineers,  Mr.  C.  •!.  lieerl  refill  x  paper  on  thi! 
*' Fomi  and  Ktliuwnry  of  lociitKlescoiit  Filaments."  Mr. 
Rocd  cave  out  a  num)>ei'  of  matheaia.tical  fonnulu'  for 
calculating  the  etficiency  of  a  til»nieiit.  his  jiririci[utl  con- 
cliifiiotr  being  thai  th«  etljcioiicy  (le^ierKk  iitioti  tho  tempe 
'  rAtiirc  of  the  fibnicnt,  the  temperature  of  tno  enrrounilitiK 
spocc,  and  the  specific  radiating  [wwer,  and  upon  ihom 
only.  The  efficiency  is  constant,  and  in  iiidepeiiderit  of  the 
potential,  current,  length,  ntdins,  rosiatance,  and  candle- 
power  of  tbv  rilLiiacnt,  l^ia  mcana  that  the  enorg}'  rei]iiired 
to  iin»duco  a  given  candlo-powor  will  be  proportiunAl  to 
the  candie-power,  and  will  he  tho  mma,  whether  it  is 
ex|»n.l.id  in  driving  a  liir^o  current  through  a  abort, 
thick  iilainunt,  or  a  smuU  currant  through  a  lotig,  tileiidei' 
filament:  provided  that  the  teraperatiiro  or  gtale  of  incan- 
descence i^  the  same,  and  that  no  heat  is  loit  hy  conductjoo 
through  the  terminiil  wires.  In  this  now  Mr,  Reed  was 
BiisUtined  by  Pivl.  Nicholls,  who  va.<4  emphatic  in  hia  belief 
that  the  t«mperature  of  the  tilaincnt  is  the  only  factor  in 
il«  etBciencj' ;  he  also  stnteii  that,  judging  from  the  account 
of  recudt  Oernian  rc«earchcs  which  ho  had  Jtrtt  re.ul,  he 
(nlljr  Iwliovixl  that  beforu  very  long  it  will  he  i«)f.sil)l<)  to 
measure  the  tem|>ciratur«  of  incandeticont  filatnonte  and 
thtut  obtain  much  needed  data  for  this  branch  of  inTesti- 
gatioii, 

Following  Mr.  Reeil'ii  |uper,  one  was  r<WMl  hy  Mr. 
P.  B.  Deany  on  "Telegra,ph  Line  A<i]ii»tmont."  Mr. 
Tfehitiy  seveioly  criticised  the  uigganlly  and  dangerous 
I»olJi-.y  piti-BUod  by  American  railway  comfuinice  in 
rosjicct  to  their  telegraph  service.  Cheap  and  in- 
efficient apmi'aliiK,  jxwrly- constructed  and  badly- 
maintained  lilies,  overworked  and  underpaid  slalf  (in 
many  insttiiices  composed  of  untrained  boy»),  and 
lack  of  proper  technical  nu[>erMsiiijn  are  tu  bo  mot  with 
thrnaghoiit  the  railway  telegraph  ctdministratjuna  of  the 
cnuntrj,  Mr.  Dclany  coun«e1i;  Itwa  ox|H!ndititre  in  dmwing 
room  cars  and  other  luxuricR  calculnted  to  attract  {Husen- 
pcrB,  and  more  lilwralit-y  in  the  proper  ei|uiiirnunt,  both  aa 
reganla  men  and  material,  of  the  telegraph  HyHlem,  on 
which  the  safety  of  tnwellcra  by  rail  eo  very  largely  depentla. 
Finding  the  railway  cnmiKimcH  stoadfant  in  their  iniijuituu.-^ 
jKilicy  of  nulled  in  this  matter,  Mr.  Dclany  cama  t'l 
tho  aid  uf  the  travelling  public  hy  inventing  a  little 
iiiati'unieitt  which,  when  a  fault  umaerl  by  a  rain- 
Htorm  at  any  part  of  tt  long  line  caiiaes  the  relays  stt 
way  itatiouH  to  he  thrown  out  of  ndjURtraent,  automatically 
breaks  the  circuit  for  ftn  inHlant,  Uicrcby  calling  the 
tttteuttoii  of  oiJcnitors  at  way  Etatioim  to  tho  changed 
conditions  of  the  line.  This  device  ia  of  cmiraa  adapted 
for  tue  on  lines  worked  on  the  closed  circuit  ayatem.  Mr. 
Dolany  also  described  "  A  Now  Gravity  Coll,"  iti  which 
tho  r.inc  electrode  ia  enveloped  in  a  paper  covering,  and 
the  charge  of  Mulphate  of  copper  is  placed  in  a  cardlKtard 
box  resting  on  the  oopper  plate.  This  arrangumont 
prevents  the  accumulation  of  dust,  of  cupric  Huliihate  in 
tbe  coll,  and  aleo  the  dojiosit  uf  cujiper  on  the  zinc,  adding 
conetderably  to  the  life  of  tbe  celt.  A  rubber  band  is 
comcntod  to  the  inner  rim  of  the  glass  jar,  which  oOiic- 
tually  prevents  the  creeping  of  xinc  sulphate  orer  tho  edge 
of  tho  jar.  In  answer  to  a  quostioa,  Mr.  Delaney  said 
that  tho  internal  roeistance  of  tbe  cell  was  not  approci- 
ubly  greater  than  that  of  the  ordinary  form,  as  tbe 
interpoiiition  of  the  paper  eiivolo]xi  and  the  cardhnard 
box  allow?  u  closer  approximation  of  tho  zinc  to  the  copper. 


which  comiwnsates  for  any  additional  resistance  doe  to  Uic 
[>rcson«c  of  the  pa[>or  and  eardhoan). 

At  the  meeting  of  the  Chicago  Ktectric  Club,  held  lut 
Monday,  Mr.  B.  E.  Sunny  read  a  paper  on  "The  L'ac  of 
High-Tenftion  Curronts  in  Electric  Lighting."  Mr.  Siinny's 
paper  wus  an  answer  to  Mr.  £disoB's  recent  ulannist 
article  in  the  Nm-th  Ammcan  P^ttiev'  on  "  The  Dangers  of 
Electric  Lighting,"  Mr.  Sunny  anolyBod  the  article  in 
question,  and  disposed  of  Mr,  Edison's  strong  points  in  a 
very  oEToctive  manner.  A  long  discussion  followed  tbe 
reading  of  the  paper,  and  reference  was  made  to  Mr. 
Ferranti'a  t>epLford  iiietallatiou  as  a  proof  that  the  high- 
teiifiion  alternating-current  system  is  not  viewed  oveiy- 
whoro  from  Mr.  I'^li.ton's  standpoint  At  the  close  of 
the  diacu-isinn,  Mr.  Sunnj'  propoBod  the  following  reeolu 
tiona  ;  "  Resolved,  that  it  is  the  eenao  of  the  Chicago  Electric 
Club  that  tho  objections  to,  and  the  general  conacmnation 
of,  the  liigh  pressure  ayatemR  of  electric  lighting  set  forth  by 
Mr.  EdJBon  in  an  article  in  the  November  miml«r  of  the 
N-rtfi  /liru-j-ican  Itninr  arc  not  auatainc<l,  and  that  the 
growth  and  jjoimlarity  of  the  service  furnishod  by  thia 
clusB  of  currents  arc  in  theinsolves  a  contr.idiction  of  Mr. 
I'>li30u'i  conclusioii» ;  and  further  be  it  resolved,  that 
with  proper  construction  ami  exercise  of  reasonable  inlelli- 
genc«,  the  high-preaam  e  ctin-onts  are  absolutely  safe."  The 
resolutions  were  diHeus.tud  at  «omu  length,  and  were  Boally 
adopted  by  u  vuUi  uf  32  to  ].'>.  Alwut  10  mcmWrM  present 
refrained  from  voting. 

By  >vay  of  minor  notes  I  may  mention  that  n  fire  broke 
out  among  the  rccordt^  uiid  tiled  niesiages  in  the  Western 
Union  building  earlv  yesterday  morning,  causing  conaider- 
able  excitement.  Tue  fire  waa  got  under  without  ranch 
difficulty,  and  no  damage  was  done  to  the  wires  or  instru- 
mont«.  Ttio  World's  l-air  Fund  received  a  liandsome  fillip 
yesterday  in  the  8La[*e  of  subscriptions  uf  ^.'>,000i1oIb.  etch 
from  Jay  Gould,  tho  Western  Union  Telegraph  Company, 
and  tho  ManhattAii  Hallway  Comitany.  'IMie  giiar«ntee 
fnml  i»  now  about  four  and  a  half  million  dolhint.  An  old 
friend  huM  turii&l  utj  beie  in  tho  appearance  of  theD'Humy 
watur  buttery,  which,  accompaniea  by  chickonn  and  cham- 
jiagne  and  good  cigars,  vian  sprung  upon  a  gathering  of 
newsfiaper  and  tecbnieal  rejiorten  a  few  days  ago. 


ELECTRIC  LIGHT  NOTES  PROK  ALGERIA. 


Tlie  publii'  Iif{litiii)c  of  Llm  t.iwti  i>f  Milianoh  wiis  ctfttUA 
iiiHil  the  niuTiLli  uf  Kvbriuity  laai.  I>y  infAn*  •>(  66  petroleum 
liiniiw.  The  emt  n{  iliiw*  wsn  5.501.  per  ya«r,  AntI  Ihe-  Um|« 
*uru  ni>l  lig)iU>il  1)11  iiii>i>nlight  uigiiU.  Th«  ivpAin  tarvreAtnad 
titiir  ikiiJ  iillH'r  iiiciiliTtiUtls  iiiiuJi^  up  an  outUy  of  6,000f. 

Ni~>u',  Mi]iiiiiL>h  iJxiuiiuuti'H  a  wnlorfnll  hnvinj{  a  deacMtt  td  43 
iiicli-os.  xnd  Ihe  MLiuicijuility  iW'iJitd  U-  put  itp  nn  cleetrio  light 
in  Hi  Ml  Illicit  in  It  mill  eitaat.ed  tmtnIJL-  thr  ti>mi  nonr  )>y,  aim]  I" 
timkt.'  I  toe  of  thin  walerfall. 

Tlitf  itiitin  cal>lu  «f  about  500  iiietrca  in  I«d^1i,  aiid  lutviufj « 
tH>cliijii  <jf  100  tuiiiai-u  mm.,  takes  th(<  current  t>>  thb  o«Dtt« 
■if  the  U'via,  Ironi  whttncu  it  ia  Ipcl  liy  hntiich  wirea  over  n 
N|uu.'ti  «f  Jtiiiiie  LO  kildjiietro*. 

TlHiliytiiJiiu  iif  i7ii- publii- tiLrM>tB  is  now  dono  by40liuu|wvf 
20  c.[i.  cni-h,  iiiii)  hy  25  Uiiijjs  of  50  o.p.,  IveiiUles  wmto  incan- 
■Iciuriiiit  Iniiiii*  iif  hi){h  iriUiiiiiity,  nf  200.  300,  snd  500  c.p,, 
whitli  Boh'o  l«i  uniaitient  wiino  uf  ttio  wjiures.  All  thn  tauni- 
cijuil  Itiiilduajp,  theiilrtw,  oollugci,  <)t«.,  mxI  n  largw  iiumborvf 
)irii'»U'  lioimtiH  aviiil  tlie[iisi>lveii  of  thc>  tiRiv  iiu><lc)  <^f  ligbtuig. 

Tlitt  iiiH-n  iif  Milinnoli  bus  cimtraoU'd  f>v  tlie  o«tMbli«hn<eut  <A 
80  iiK-<iii[lc>fK-t'til  lmm>i»,  iiitviiilpd  for  tie  public  liKlitiii^j,  («r  a 
ftuni  of  33.000f.  Tu  tins  atiKnint  inu*t.  ho  ndded  7,u00f.  for  Ihs 
)iiirc)iaHo  of  n  turbine  ami  pi|>OR  for  tA^ing  tho  w^tor.  In  addi- 
lii.ii.  tliir  lixiitg  •>(  tho  turbine,  tlio  CAiutniction  i<f  thf  dyniuno- 
rruiiu,  lli(^  purcli!ML<  of  Umpgx^tg,  btnvkota,  and  now  Uiups  will 
iiifvki!  nn  riittlay  uf  dluiut  I5,l}00f. 

To  tiiuel  tliisMu  cxTH'-niiiMi  th»  Miiiii.ci[iality  has  Mitar«d  iatv  a 
iuaii  »[  only  40,000t.,  culying  upon  ita  nntinArv  budget  to  nakt 
■iji  tltu  ilittVr«nc«.  The  iiiinuAl  outlay  pn>v-idM  for  i^nsfoUows  : 
Hire  of  mill  al  niubt  (wintvr,  frum  4  in  the  evening  tn  7 

in  tba  morninK^ 1,800 

WiigM  for  mechanic  to  work  and  look  afl«r  tha  inatidla- 

tii>n 


Iiitemt  and  sinking  fund  on  ttuin  of  OO.OOOf 

Wages  for  inHpvK-tur  of  linp  and  fur  desning  Lun{is 
Wear  and  tear  of  lainiM,  oil,  and  sundries  


i.a» 

flOO 


Total  f. 7 JM< 
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Th«  petrulouin  iJRhting  lued  to  cost  6,000r.,  mid  iiov,  with 
lighta  of  Diucli  mort*  intuniity,  nnA  ninning  ev&ry  nif;ht  wliolhor 
moonlight  or  not,  tlioy*iftrly<ni(Jjty  iaonly  sugmeiiU'tl  hy  2,000f, 
From  this  G^uro,  tiw,  shnuM  bv  Joiluotml  tlio  runt  to  bo  mtd  by 
tu-tVAt«  liouaeB,  achaals,  and  nch«r  uubiu'nliurs.  Tlitt  Riibsuriit- 
tion  nn)[i(iiio(]  IB  36(.  per  lamp  pcryoar.  Thii  JnatAllntiou  uiiii- 
not  Ml  coiiaiiiered  'burdenaunic,  capcoially  lu  tlio  town  cuu 
dispoiG  of  KuiUhlo  wnler  power,  nnd  there  ia  every  reason  t^ 
augur  well  fur  it*  fiiturw. 


THE  GILBERT  CLDB. 


^^^^^^^bffurnl  inootitiK  of  the  UillHii-t  Club  took  place  at  lliv 

^^^^^^H^PcEo  Sociot]>  fif  Art»,  ■luhn'tlreot,  Aditlplii,  yei-tvirliiy 

'        week.    The  chaie  wo*  Ukon  by  Sir  Witliiun   nionmoii,  F,R,S. 

(president  of  the  Inititutiuii  of    Eloclricnl   En^pnccn},    nod 

nmong  those  pi-osent  vrum  Sir  FroJuricIt  J.  Bnvmwoll,  P.It.S,, 

Dr.  B.  W,  RiclMirdsou.  F.B.S.,  P^^f,  ».  K.  Ho(tlii>«.  FR.^, 

]         Prrf.  John  Porry,  F.U.S.,  Pivf.  Ceorifo  Kyrbe*,   F.K.S.,  Mr. 

Utimer  Olirk,  F.R.S..  Mr.  O.  J.  Symon»,  F.H.M.,  Ur,  Alkiii 

Bon,  F.R.S.,  Mr.  H.  Tnioiunn  Wood,  Dr.  Lnver.  Mr,  J.  L>ii<>, 

I'rof.    Silvauui  P.    Thoin|>«on,    D.Sc.     (h'in.    wc),    nod    Mr. 

Conrnd  W.  Cooke  (hon.  aeo.). 

Prof.  Sri.Vjt>ii:a  TuoUPaO',  who  van  vullud  upcii  by  tlnj  cluiii 
man  to  cxplntn  the  objocts  and  cutttititutioii  of  tUo  club,  ukid 
that  it  had  toc'inud  to  Ihoeo  who  woiv  inatrumontal  iii  osLabli.-'h- 
iiij;  it  tlutt  thvrc  wore  ([iiilo  aciciiitiBo  aocictios  ciiougli  in  iLit 
world  witliuut  Qruuting  oiiyllicr.  Wh»t  ihnt  club  prQpcecd  I" 
do  wiw  to  comiu^inomto  tliu  ttivciiiluiMry  of  Williitiii  (!ilburt.ii"l 
Ilia  vorlc,  nnd  to  do  honour  to  him  by  lepcvjduciiiK  iii  Kntclinli 
the  gT«at  work  which  bogAii  the  ttcieiicv  <>f  vli'vdiuity.  Tlity 
thought  it  WB»  bettor  to  invito  mcmbenhip  upon  ihut  Igiaia, 
loaving  it  to  tlig  future  mcmbon  to  Uet«nDinu  whothor, 
in  the  event  of  tlio  fint  v^aturv  boing  Huvceoaful,  tJicy  tvnuld 
therenftor  omburk  uimn  titlit-r  Libnure.  Bosidus  iho  iuiiuudiitti- 
literaturo  of  Odbort  hitiiitbU  IJicrw  wne  »  very  largu  aunfuiit  "f 
Ooat«nipoFaiy  litcr&turo  of  vory  ^roat  intoroat  to  thoau  nlm 
studied  thu  wirly  lii«tj>ty  <A  the  Bcicii«oa  i>f  oloctricity  and  iimy- 
n«tisin;  and  it  st-cmud  thnt  tho  Uilburl  Club  might  possibly. 
in  tho  event  vf  itii  litvt  work  beiuu  luuveeBTul,  httrcaftor  mpru- 
duce  ■om«  of  thoao  othor  books.  At  thu  Baiiio  tiiuv,  It  BVciiifil 
iindeainblo  to  commit  the  club  to  aiiytliiJig  moro  tliau  the 
mrryiii^  ciul  gf  tho  two  »pocifio  objoct*  ~  viz, ,  to  aubai^ibc  the 
Engiiah  tmiiaUtiun  of  (tilbort'a  wnrk,  "  Dv  Mii^nvtv,"  and  f'>nu 
tho  nuoleua  of  an  oripiniMtiuii  heronfUr  for  thu  LuruvutviiAty 
fiiJobration.  The  hon.  oocretsriM  had  rcooived  letlet-a  rugruLlint; 
th«ir  inivbtlity  to  attend  tho  Brsl  mooting  from,  Antony  othcra. 
Lord  Raykiah.  J>ir  J.  Lubbock,  I'r^f.  Tyndall,  Mr.  J.  Hgtcliiii- 
aon,  and  Mr.  Ptvcoc.  H«  oonoludud  by  muriiiK  the  lint  rv*v- 
lulioti  const  itutiiiK  thu  dub,  wiiicUMiMiw  follows:  '"That  thu  87 
persona  who  havo  already  aifpiiticd  their  Hcoeptftnce  of  the 
invitation  to  bo  ouroUod  ftoiong  tho  uiombwa  of  the  Gilbert 
Club  bo  licrvby  conatitulvd  mombcre,  togothur  with  such  olliora 
<if  those  whu,  hitvinf(  already  recinvod  notice  '>f  invitntiii'n,  Khnll 
sietiify  thoir  acceptance  thereof  before  the  dose  of  1889." 

Dr.  B.  W,  Kt(:iiAjii<a«N  •occiided  the  roauluti<^ii,  imJ  wid 
lltAt  ho  did  ■»  with  apocial  pl«Murt.',  inMimiich  nis  ht>  l)>ul  1i(.'i-ii 
im  old  student  of  Gilbert,  liud  written  n  iroiuoIt  of  him,  niiil 
hnd  lecturod  on  him  ivvvml  tiinoo.  Ho  did  nut  kiinw  tluit 
Kngliah  wience  could  dobdtor  thtuirocotpiisothuttliHtin^uiahvd 
iu*ii,  tho  contennporHiT  of  Harvey,  of  >;h«k«*peKre,  «iid  of 
Ba^oii.  OUb«rt  WW  physici'kn  to  th«  Quooii,  iLnd  so  bewitched 
lier  by  hit  kinctaMS  ind  solicitude  thnt  ho  wns  the  only  person 
living  Uy  whom  the  toft  a  legacy.  Hi*  atylv  of  writing  Wimycd 
the  philosopher  in  every  page.  Hit)  glory  was  thiit  he  wi-iit 
entirely  upon  oweiinentul  retoarch,  in  which  hv  roally  pru- 
oodcd  Bmoh.  We  hnd  no  more  illu«tri<iua  man  in  all  our  liia* 
toET  of  Miemcc  than  W'iElikm  Gilbert. 

The  resolution  having  been  oui-rieil  uiLanieuoualy, 

Mr.  CoMRAU  W.  Cooks  uiovud  tbo  following:  "Tbit  lUv 
objects  of  tho  Gilbert  Club  be  m  follows:  1.  To  produce  mad 
issue  un  IfngUsh  tr«nslation  of  '  Do  Aiagneto  '  in  the  manner  'if 
Um  folio  eoitioQ  of  1600.  3.  To  anuige  hereafter  for  tho 
tore»nt«uAry  cdobration  of  Uto  publicabioti  of  '  De  Mitgnctc  '  in 
th«  yoar  1900.  i.  T<i  promolv  viijuirieB  iitlu  thu  pononnl 
history,  life,  works,  and  wrttiiiKs  of  Dr.  Gilbert.  4.  Tu  tinvo 
power  after  tUti  completion  of  th«  l^nglish  edition  of  *  De  Mog- 
nete '  to  undertAko  li>o  reproduction  of  other  early  works  on 
olectiioity  and  Diagn^tism,  provided  nt  such  date  a  majority  of 
the  meniucrs  of  the  club  ao  dcairv." 

Prof.  FoKB&t>  seconded  the  resolution,  which  was  caniud 
unanimously. 

After  tome  discussion  it  was  resolved,  "  That  a11  proposals  for 
lawabonhip  b«nif«iTod  for  tho  pr«s«nt  t«  tho  coaneil,  noroaf  tei 
to  bo  cboton,  for  odoction,  op  to  the  number  of  200  in  all." 

Prof.  Ht'tiiicn  propoAud  and  Sir  FasuEiucK  BKA»iwiiLL 
•ooooded  thodootioii  of  Sir  William  Thomson  as  prvsiduut  of 
the  olub,  and  the  resolution  was  unaniiitoualj'  i.an-ied. 

The  following  rice-pTeatdonts  were  Itntu  dcctod :  Mr. 
Jonathan  Hutchinson  (president  of  thu  Royot  College  of  Siu\ 


feons),  Dr.  Benjamin  Ward  Kidiardaon,  Lord  ftAylmgh.  Dr. 
lonry  Laror,  of  Colchester.  Prof,  Reint>kl  (iinisidunl  of  the 
Physienl  Society),  wid  Prof,  Hughun.  Thofollowing  gentlomcu 
worv  vloct«d  t^i  Murvv  on  th»  i;omiuitt«o :  Mr.  liant  Carpenter, 
Prof.  PorguNiiti,  Sir  Philip  Ikfagnua,  Prof.  Rllcker,  Prof.  Foster, 
Knd  Prof.  Forbes,  Mr.  Lntimor  Clark  was  t'lootwl  trwwtiror, 
and  Mr.  Conrad  W.  Cooko,  Mr.  Ilaphnol  Molilula,  and  Pnrf. 
SilvanuB  P.  Thompson,  hon.  soc*.  Tliu  intiuting  toriiiiaated 
with  r'ltt'B  of  thimkn  tc  tho  Sooiuty  of  ArU  and  the  chairman. 


COMPANIES'  MEETINGS. 

ELECTRIC  CONSTRUCTION  CORPORATIOH. 

All  eitraorUinary  giTicrril  inciting  i-f  lUe  ICIectri^  Coiiitruolioti  Cor- 

Iwntian,  Liinituil.  wau  held  on  ThiiniiUy,  Mov.  26tli,  at  theoHiceii, 
iVcTntntcr  Hoiii;n,  Wntlironk,  luiilrr  th<^  pmiiiloany  ol  Sir  Douglas  Fox 
(chsirmau  oS  tlio  eorMTStion). 

Tlic  Secretary  [Jlr.  F.  Waitoji)  hsriug  rnatl  tlw  notice  convening 
lli«  meotin^ 

Tho  Obalrmaa  imid  :  Voiii-  1>iri>i?toiii  aiv  narry,  gontloincR,  to  have 
given  you  thn  tronUl*  to  romc  hpr*  to-day,  nf  w*  mirt  ao  reenntly,  lint 
I  don't  think  you  inll  coiiMiJpr  tho  rsswn  of  our  .'alUnA  you  tngnthur 
un«itisfaGlory.  We  lisvc  duty  applied,  as  we  promised  ws  would,  to 
llie  Stock  Bxcliaiigcr  for  a  <inolatioD  of  this  CumDanv's shares,  and  yon 
an-  convened  lliia  aftri  tiouit  fur  [|i«  purpose  simply  ol  passing  soino 
vrry  ferrual  rmolutious  tu  iiicit  th«  rv>iiiir« meats  of  thocammittoe  of 
th«  .Stock  EzchSDM.  That  ik  th«  whole  tiusiosss  l>tfon<  iia  to-day  ; 
but.  At  th«  aame  tunc,  I  think,  ss  we  hsvo  the  opportunity  of  in-MtiiiK 
you.  il  iiiiy  he  int«reKl.InB  to  yon  tu  know  that  since  we  last  met  all 
Ihe  iwrtli^Bts  of  Itii!  [iropf  riicB  ltjuii  iris  Lug  this  Corporation  ksT«  Iwuii 
romplrlixl,  tlml  the  jtrnoral  buniucas  of  tlie  CoiEipiiiy  in  procMdiiiv  in 
n  manniT  thorwishly  aatij'fact'Wj  to  your  Dirwtora,  and  that 
it  >h«w.4  every  m^o  of  reaU^ulg  to  ttin  full  the  eipcctal ions  which 
we  formed  iu  rrgard  to  it.  Having  llrtt  said  that  niticli,  [  wdl  pro 
eeed  with  tho  fonnal  baaliiMa  of  ine  meettug.  I  propoiie  to  move, 
thorafoni,  ' '  That  tha  aitk-lei  of  auociatlou  be  uneaileJ.  eicnpt  an  to 
Article  8  .whiiih  is  the  second  in  the  liai),  in  accordance  witli  the 
tcnnn  of  tho  notice  convcnrng  tliii  iiiectiug,  datod  November  19, 1889, 
a*  follcwt : 

1.  That  Arltclu  Q  of  the  arUclos  of  u^uciatiua  of  tha  Com[)auy  be 
atncuJedby  iunortinK  alter  tUe  word  "piaoe,"  in  the  Tint  line  thereof, 
the  wordi  ''in  tho  Umted  KmgJom,  " 

2.  That  the  following  articTo  bo  added  altor  Article  8:  "(S.i)  Ne 
[■art  of  the  fniida  of  tha  Company  Hhall  \k  etujiloyed  Uy  the  Directant 
of  the  Coniimny  in  the  |iDrchtMe  uf  thu  Cuiopauv'i  nharus.*' 

3.  Thai  Aitictu  19  be    amemleil    by  inaerting    altar    tho    word 
'  sharcn,"  in  the  teoond  line  thereof,  tho  words  "  net  fully  void." 

4.  That  Artk-le  2S  be  amended  Hy  a  tJiog  at  (he  end  of  tli<:  article 
thu  wurdu,  "no  call  shall  exceed  ono  fourth  of  the  nominal  amount  of 
a  ■tinre,  Aiid  two  nioiitlia  at  least  ihsll  iutervctie  Iwtweeu  the  time 
appnintFil  for  the  payment  of  one  <n!l  and  that  appointed  for  the  pay. 
mcnt  of  the  next  auccocding  call  (if  any)." 

5.  That  ArticU  31  be  amimdod  by  emitting  Irom  the  seventh, 
eighth,  and  cinCh  lines  thereof  the  Wdrdi  "or  rcvnlated  by  the 
amonnt  oF  diviiitiuiK  from  lime  Co  time  to  be  paid  by  the  (^tiipaiiy,  or 
its  not  diviaible  pruntK." 

6.  Thnt  Arlirle  36  bn  Bincndwl  hy  ontlttini;  frvm  tho  fifth  linn 
thereof  the  words  "  whether  fully  psidup  or  not,"  snd  inserting  in 
lieu  thcierf  the  woids  "  not  fullv  paid-up." 

7.  That  Artti-Ic  86  be  nnipndoii!  by  omlltlog  the  whole  of  tho  article, 
anilinscrtiiifiin  Hnii  thnrnof  the  wnnia,  "Thnqiialillcattonof  n  DirKClnr 
hIiaH  be  ihe  Ivilding  of  sharnt  a(  thci  Onngiany  nf  thu  nominal  amount 
of  £1.000.  A  hnl  Director  may  act  li«ror«  ao^uiring  Iiih  qUAiilicatioii, 
but  shall  in  any  case  ac>|uirc  the  satiic  within  oue  month  from  his 
appouitnicnt,  and  uuluas  h«  shall  <lo  so  he  shall  bo  ilocmod  to  hare 
•gTOod  to  lAkc  th"  *aid  aharee  from  tho  Cooipany,  and  tho  wme  sliall 
t^  forthwith  alietted  to  him  aooofdiogly." 

8.  That  Article  105  be  amendnl  by  uijwrtins  after  the  word  "  iholl  " 
in  the  wvonth  line  thereof  thf  word  "  not,  '  and  by  omitting  from 
ihe  serenth  line  thereof  tlir  won1s  "sit  st  the  lloatd  ami,"  and 
by  insertlnK  in  the  ninth  line  thereof  the  words  "  in  which 
he  i»,"  in  lieu  of  the  wonla  ''  netwilhstaaduig  hie  being,"  an<l  by 
omitting  from  the  ninth  lin<i  ttierMf  the  word  "  therein,"  and  by 
omitting  from  the  tenth  and  eleventh  linca  thereof  the  words  "  but 
be  shall  not  be  boimd  to  discloae  tha  extent  of  Ids  bitarest." 

9.  That  Arlti;le  130  be  amended  by  adding  at  the  end  of  the  artide 
Uie  wonU  "  othtr  i!ian  theahat«aoftheC«mpaay." 

The  Obainaaa  reoil  the  varioni  articles  in  thair  amended  form, 
and  a.ldcii  tliat  the  alteralioua  were  all  of  a  purely  formal  ohara,}(er. 

Sir  I>aalel  t^eever  ascended  the  motion,  wnicb  wa*  pet  and 
carrieil  uiiamiiiuiijly. 

The  CluUnia&  next  formally  moved  that  Article  8a  in  the  notice 
bo  emended  an  follows :  "  No  part  of  the  funds  of  the  Company  eliall 
be  euiftuyed  ^>'  ilii?  Directors  of  ihe  Oonpaay  in  the  pitrcoaae,  or  in 
loans  upon  the  seciitiiy.  of  the  Oompaoy's eharea," 

Mr  Bbott  Masoe  acconded  tbs  propesltion,  whiub  was  also 
UDsnmiaitely  sgreod  to. 

ThoObalman  then  thanked  tha  aharehddera  tor  their  attondaiice, 
and  intimated  that  it  would  be  nooaiMary  to  call  anether  meeting  lor 
tlie  ntirposD  of  confirming  the  nisottttioos. 

The  pcoccodings  then  terminatod. 


KatlOBKl  Tetepbooe  Cempany,  UasltaA.— ikn  interim  diridnd 
at  the  rate  of  6  per  cent  per  annum  is  annouaoed  by  iho  Direoton  of 
this  Company  for  tho  six  wontha  ended  October  SI. 


-ttO  THE  ELECTRICAL  El^GINEER,  DECEMBER  6,  l88ft. 


NEW  COMPANIES  REGISTERED. 

ItlnnlnglKUU  Kleotrlo  Sappty  C«ii)p»ny.  Limited.— RiiK>"t<>r«'l 
t'V  Wttcrlnn-  Uru.  mill  Ij*yU>ii,  LiiuitcJ,  2')  and  2S,  Itirctim-lauu, 
if  C,  with  ■  tB]'ilnl  o(  i;lOO,000  ill  £5  nliarn.  ObjriM,  t->  [.rireli:>'Hi-, 
All  nicli  tciuii  a>  tria^  )>«  thought  iutvUat>l<,a  tnxusfvr  of  IIil'  Birliiiiif; 
li«ni  KlMTtrk-  Liglitiiig  Onto r,  1889,  and  of  the  rig1iU«iiit  pniren 
colli etred  thercbjr,  (nil  to  u'cqii,  siirli  iranilAr,  nno  tn  Kxcrciiw  auil 
CUT]'  out  Mich  nKlili  ao'l  [nwom,  Biiit  Lo  olurotTe  4ni  <vtn|>l>-  nilli  all 
afraiijcciiiital*  <ir  ■omlitioii.t  ktlanWl  tn  Mirli  trniiKrcr,  aii'l  willi  tliu 
)itovirioti>  iKintAiiicvl  in  tlic  suil  oiilcr  ;  to  j^cnoriktDi  iicudiici:,  m-iI  and 

■iipplv  uln-lricilj  fur  M  |-iiifaiti-^      The  linl  xuli^ci'inci*  <U^> : 

O.  AUiriBht,   riir  Kliiih.  Kilg'fJMtnn     , 1 

O.  M.  .toll lutnDo,  3H,  Northarapton-«t;eot,  tUrinLii|;lMin ,.     I 

F.  M*.  V.  Mitcliell,  Tlic  Biichca,  BdglKul«D    1 

J.  P.  Albd«tit,C.K..  lUglmLou I 

Sir  I),  IUl<-lilT(.',  TlmnwHtoii  Htitl,  Clio-litrv   ..,.*. • n  r  ■••     1 

E.  M.  Slurnc,  Kmc-Ii  Mftnnt,  Kdeha-lnti  „ 1 

T,  SI.  Kadciiilo,  9,  [>ack-«lre(-l,  Liv«ijool    1 

IImK'  iiliitll  iiAt  III!  low  than  thri>R  noi  imviv  tliin  iiiiiu  Dii-i^torx  j  ilio 
BisE  Ii>  liB  aiiiMnUil  l>y  llir  NiiWiilwrx.  lJIl»lillca(i■^u,  £500;  raiilll' 
Tii-mlinii,  5^50,  divicifilii. 

BooMdor  C«Bto«l  B«llwftr  CoMputy.  United.  -  ]{«i)c>'t<'i^  W' 
Aaliurvt  Mrrris,  L'ri>|>,  in<l  '.'-»,,  6,  Old  .l^-»'ly,  K.V,,  nitli  n  t;u|-)tal  c>r 
Ul&.&OO  in  £10  «liarM.  Ubjivt  :  Ui  Knnti*v:I  and  woik  railwtys, 
Iraiiivayt,  llum  of  t(!lt.'|jrii.[th  aiiil  uId|i1ii>ii«b  in  SowAor  or  plwvliair. 
Tim  linit  niiliwtilicri  oia:  ShfLrm- 
K.  H.  Mivniiiw,  141,  lintuk-roid 1 

A.  A,  IlntKmLvn),  CluwIiliDt 1 

B.  W.  a<<iii<»ti>,  Wolvtrto'U-atrevt,  Broidiil^n  1 

J.  KtrinkUnd.  30,  Slaiilcrr.rowi,  SdnKinton L 

W.  II.  Williuiiix,  60,  Kfitamtono-Hwd,  K«iih1  Oreon 1 

B.  U  HoIm<-,  22,  Wnl-iirn -place.  W.C. L 

H.  H.  Paraon  Saiilh.  22,  Wealbounie-parkorewwiit:,  W 1 

Then  vliall  not  be  l«m  llisn  tUivii  iior  wore  than  Mvon  Director*. 
The  tint  to  be  apmintal  by  tWHiibx^riUn  to  the  memaranilum  or 
UHociation.  <jitiiIif!cntion,  £260;  rcmxiiiviaiiou  to  be  dotcmiinml  in 
general  modtiog. 


CITY    NOTES. 


WeM  Oewt  «f   Amarleft  TeleBr»i>li   Company.— The   recolpbi 

fiW  Itii;  motilli  i>f  NovuiiiWr  »uir.H(i1n-l    |i>  t'6,600. 

Direct  Spualab  Telecntpli  ConpMty,  United.    Tlic  reoeijitn  of 

tbi*  Co'ii]i»njr  fur  KoVdtiiliot  "rrv  ilX.IO?,  a^aut»t  JJ1,9H). 

Kaateni    Kxteaelei)    Telecnipli    Cempaax.     I'tU    Ci'iniiaiiy'n 

Iriilltt'  iv«iti['l'-  (in  \\iv  iiii'utli  oi  NovFiii<>cr  nerc  £44,14'/,  iw  atfuiiiat 
i;<16,234  tut  Ilbi>  oAiiiv  priii'l  111  lUSU. 

Sftetem  Tolocnkpli  Cetnpany.— The-  Irallii'  riveiptsor  tlii«  Com- 
j.nii)  (..r  Ko^'.'IuVmii  ii-ri.'  £bO,578, -vi  ligainnt  l>5l9,fi(i!i  r«r  llii' >uiiin 
[Hii-io-l  i>(  ISSR.  iir  »ii  iiicivj.><t>  •>!  liT/lb. 

Weat  India    and  Panama  Canpoay.—TIi  -   Itelfic   mi-npls   rm 

tliir  hiilt  iiiutiil.  I'lKlcf.!  N.ivci'>l.<  I-  30  wi'iv  £3,089,  ainitiHt  £2,969. 
'Tii'!  Aiiuiwl  r.v-i]il.<.  i*fiijiiit..t  it  ^4,502,  m'sIiswI  CI, 529. 

Waatem  and  BraiUlan  Telofrapli  Company,  Umltod.—TlK! 
IralUc  rwiBii'tA  of  lliu  Ciiiniaiiy  fur  llm  uiiuik  otuV^l  NhviiiiiIk't  29, 
after  il<>dlic[iii};  l)i«  liftli  iiT  Ihc  Sfirm  n««))it;<  |iuy>lik  U\  till: 
Lijiuloii  I'lBliiiii-ltui/ili.kii  Trliipnf'li  OiiKiiMiiy.  LiiiiUid.  M'i'iv  £4,269. 

BnulUan  Snbmnrfno  Tcl«iprapti  Company.  Umltcd.— Tliix 
Coiijjiftiiy  Iiotodi'cUdjd  III!  iiiLcniii  iliviili'Hil  i,I  3^.  jwi  ilinri:,  or  ftt  llit- 
raUort)  i-oi'  citil.  gt'i  iuimitn,  ta,^  fri^,  r<ii  tlic  iiuarU-c^citlctl  Si^iiliiiii' 
befM,  Mj'oM"  I'll  llii' 2^111  iiiBl,  Tilt  r^i.-uijiU  ol  tin.'  l.'unii>oiiy  hr 
tho  WMK  onilitl  N'iri<iii)<«'r  29  uniixintsi  In  £5,951. 


PROVISIONAL  PATENTS,  1889. 

lb8^>  An  autontatlR  atinctiiaoiit  far  elcctrloal  awttclMa,  cae 
and  oth^r  tapa  or  co'Clta,  valvea,  Ac.  Kri-iirrii'l:  Willitiin 
Whilr,  •!,  lirtdt  WinLlnwlct-alrvtt,  Liuii-luu. 

13386.  neetrle  plated  ateol  aaAty  ollp  and  eeupllng  for  Ittdla* 
mbber   tyree.     Krwiuick    WQIkm    Beanett,    48,  CrDiniitoii- 

fOUiJ,    1''  U)ir.  tilictcj'. 

I&SS'?,  An  Improvod  (jalok-Baki)   and  «alek.t>reak  awtteb   far 

j^^^alootrtcal   parposoa.     Jl.*:i'Ii   (if,icc    Smiih    Cim;iiiij;lon.   4, 

Hi>lly  .Mi.iiirii,  lliiii{i«i,'..>l  Hinth. 
19eOC.  ImproTcmanta    in     awiiobM     far    eleeirlool     olrcuUa. 

Wallor   CUiidd    ,roliu»«ii   ai.il  Satiiovl    Udmim^    I'liilliiiB,    28, 

Santhamrbni-bnildingt,  Londun. 

Niivrjruri!  26, 
IBSn,  ImpreTementa  in  and  oonnocted  with  railway  and  tram* 
way  TehlcUa  and  with  tbelr  prepulalen  by   moans   of 

electricity.     Uwiry    I'orey    Holt,    70,     Mark*l.»tiiPl,     ,1Un- 

ISOoi.  An    Improved    eleetreda    rev    •eeondary    batierlea    of 

aeenmuutera,       i;,>cis'-'     Jlai*iiU) -Cniiknhatik,      02,      St. 
Viiitcnt-Mrwl,  Gliugdw.     iWilliniti  AmJuI  Jotiiuou  and  Jamoe 
Nnrmao  .Smilh.  Canntla.)     (Coiiq.i.'t*  sj^eiliealion.) 
IKM.  Inpreeemenu  In  primary  er  galvaalo  batterke.    Omm 

A\.'l  Ktjii'.hii,  ii.  Suuiiiiiiuj.toii-I.mliliiij;.,  .MiddicHtx.     .(Cmu- 
pletc  aimciticaticiii.) 


enrrenta.      Wmiel 

ir<»II]lktD    hpCOfioB- 


or  Moraca     tettariea. 

Hnllurn.  LuHiIoM.      (Con- 


18979.  Inpreved    regnlater     for    eleetrlo 

Rubnl  Mii.lil.   41,    RiihI^Ikmii    lAiMilmi. 

rioii.) 
189it9.  Improvemaatt    la    •ceondary 

WtM-i  Vrawiii  Hiiiltli,  323,  Eli|;li 

I'lclr  Miwilkaliuu.  ] 
11)097.  ImproTcmenta  In  or  relattnc  to  ilic  eenneetlnc   ef  an 

necnniulaior    battery    In   alternating    oorrent    Alreait. 

Allfv'l  .iiiliitN  lioiiU,  Jai.  llit;b  H''il"i"..  .Mi-;.lJ-«-»,      lAugiW 

KoHjijil.  Ciiniiaiiy.)     ((^iinilnti-  iiu---ilii'ilt.iii.: 
19001.  ImproTomoate  In  >iup»ad«re  and  balden  fSr   atMerta 

(lew   Lampa,      WillUi.i    Wliitc,    28.    Sunlliaiui>tDn-1>nUiIlliffi, 

Lii[iili>i],      1^1  'ii[ii|iU-I('  «|ii'4'il»riTi<i1iJ 

IQOlt.  Improvementa    La    dyname-eleotrle    moehlaaa.       Joba 

llui'lsiii'.oii,  17,  Liiicolii'ii'liiii  I'loidi,  rytiid'iD, 

NoiKUiiKii^T. 
19079    Imprevementa  In  eleotiicnl  InMrnmonta     fiaiik    llryait, 

fl5. '^iRTU  Vuliifiii -.iri'il,  li(iti>l<iEi. 
19080.  An  Impreved  eenatnieUon  el  platen  fer  soeaadnyr  ar 

other   valtalo   bntterlea.       lUtiry    'Vytn   GUwnntit^il,    28^ 

Sniil'iiviKiii iin  liiiiMiiiiiH,    LciihIdu. 

1(1108.  An    Improved    Inatrnmcnt    for    regleterlac    eteetrteal 

oanwnU.     VVilli4'ii    Hntiy    Ikiugla*.   7,   i;K««f  •trwi,    Kir 

miDttb.iiii. 
19129.  Impreveraenla  in  eleelric  dry  baeteHea.    CbriMtcii    KeH 

Unine.    11,  KnK1'!)iM]>,  L.imloii,     (M.iiiM.'Ii  Uclitpnkc.  Juulel, 

Ucriiiuiiy.     iCi'iii]ili'tF.'  t|".«-lll<!Uj"'iii,* 
19135-  An  Impreved  leeb-aerlteh  far  nwltchlng  on  and  VB  the 

eleetrlo  enrreat.     i^"ir-jn  ,\iig<i>i|iLn  l.r.tlinni,  2,  Kiii$;'i  Aiiii>- 

y,»i.!,   M'iiii(-[iii. -tt<iL'i.  r>iiidi'ii. 
1914S.  Imprevementa  In  aantlnnene   aitrrent  tnuuftvnata  a( 

eleetrloal  pewor.      IhIki  llnjiLiiiMiii,  17,  l.hunlu'^iiia.tieldj^ 

IlCJIlllutl. 

10166.  Impvaveineata     In     and    relntlng    t«     eleetro-moton. 

lUnkiii  )^>'ii]i"il),  96.  llu(.')ijii«n-iitiiMi.  <;U>K>™. 

Ni>vKviiii;ii  29. 
iSldO.   ImprovcmenU  In  and  roUtlac  te  ladnotlaK  otttta  aad 

other  elcRtromajpietH.     hMuanl   Idivttt   If  > veil  and   Aitliut 

I'viJ  I.U'vl.  27.  I"'^*  lui.',  L-uFuion  !ili«'l. 
19195.   tmpr«v«meaU  la  and  relating  l»  tbo  loylaE  or  eleetHe 

and  otJivr  wiree  In  atreota  and  roada,     Hi-  Iji-I  Suinincw, 

4,  Simtli-ttiL-cl.   Kiii^ipiijy,  l,>iii'l->ti. 
\91W.   Impreved   mean*  fer  tbc   prevOBtlon  ef  pelarUatlon  tn 

Meetrie  bntterlea.     tkiiry    1t:i.l'*>>.  I.,  Willimu    liruu'—JI,  and 

Anliitial.l  WnlLtT,  1,  Ijuftllty-iullrt,  l..i>iitt.>li. 
l^Iti.  Imiii-ev«ment«  r«Uttn«   te  the  gcnoratleii,  dMCttbOttM, 

and   ntiltintinn   of  olcf^triKa]    cnrrenta.      Kratiot*    JwTb 
I'iilr'ii,     'l^,      .-i.iiitl(,iiii[itiiii  liiulilirii;.,     I,.jjtiliir-.        (CUn)p(eU 

ii]ii-i'llli--jLliilJ.  I 

1(1220.  Imprevementa   in   dlatributtn^   electrtelty    with    nltar- 
natlng  onrreata  and  nppuratna  thererer.    Sk'URiua   llto^ 
and    C.U.,     Liitni'.-il,    'iH,    .SLiiiiliiiiii|i|.ti>'l'iiiMini:«,     L>inilfm. 
(Alfred  Hiti's  rayluT,  lu<Lu.) 

Ni>v(;miihi!  SO: 

192&3.  Imprevemonta  in  apparatna  for  maaauring  eleetrielty. 
I,,t-.<li('  lir^tky  .Miltor,  46,  I.iiii^Lilii'.'i'iiiu  hidiU,  Loiiili^o 

I928&.  Hew  or  tmprevod  abtpa'  eta  trteal  algnalMng  apparatna 
-Uim-^  L'.i[iil>liiill,  21Z,  81.  Viiictnil-stTPOt,  Olaiignw. 

19293.  Imprevemeate   la    etectreHiympathetle    eleciii.      Daritl 

r^tir^ri'' \'i',  9J),  ll^^li  ll<*nnirn,  l.r>Ti-]i'iLi. 

SPECU-'ICATIONS  PUBLISHED 

1888. 
18157.  Switehca  fer  eIeelrtoaleurr«ata.     Hartuell.     llii. 
IB7B4,  Reguliktln)E  eloatrlo  etuTonta,  Ma.    lM>m«jtT.     ilij. 

isaa. 

b5.   Dynama>i!leotrlc  mnohlnea.     PnlMRhha.     Sd. 
Qin.  ftecondary  trnttertca.    Cuttrtu.     6d. 
7919.  Kloetrie  lamp  ie«eB,ewltobeB,  die.     GrOOeit.     8(1, 
]604!i.   meetfle  awltcbca,  Ae.     l>«f[nau  and  SisiUi,    Sd. 
11)81^,   Elcetrle  battertoa.     .Smttli.     8d. 
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NOTES. 


TTndvrgroiuid  Cablea.— Berlin  bas  now  100  miles  of 
undoTRroand  electric  light  cable. 

Bamslay. — The  cotit  o(  an  installation  to  light  the 
centre  of  th«  town  has  bdoii  estimated  by  the  authoriUeH 
at  £33,000. 

Society  of  Arts. — On  Wednesday  next.  Sir  Robert 
Rawlinson,  K.C.R,  will  rcsod  a  paper  on  "  London  Sewage," 
Sir  Henry  Boteoe,  F.R.8.,  in  the  obair. 

PhilosophloAl  Traua&otiond.— We  have  received  a. 
copy  of  Dr.  John  HripkiMsona  [JHpftr  on  "  Magnetic  and 
other  rhyaioal  Properties  of  Ii-on  at  High  Tempo  raluro." 

Bleotrlo  Pipe  Welding. — The  McKcesport  National 
ThIw  Works  aiij  introducing  electric  welding  both  for  large 
and  Binal]  iron  pipes,  lor  uniting  the  edges  of  the  tent 
netai 

Tlw  "  OymBotQ."— It  i«  stated  that  fresh  trialn  of  the 
"Gymootc"  has  been  maxle  at  Toulon  with  succeas,  tinder 
the  direction  of  the  lieutenant  of  the  chip  "  Baudry  do  la 
Contincrie." 

CoBt  of  Eleotrio  Railways. — The  coat  of  the  now 
line  to  he  biiill  between  Greenfield  and  Turner  Falls  in 
MaesachuKotK  nn  the  Thomson- Houston  system,  in  K<ven 
at  ^1,000  a  mile. 

Bradfard.-- Alderman  F.  I'ricstmnn,  chairman  of  the 
Gas  and  Electricity  Supply  Committee  at  Bradford,  <itate« 
that  cho  number  of  customers  is  increasing  every  day.  and 
that  the  inatallatiun  will  bo  working  at  full  loud  by 
Christmas. 

Cadis.— A  cancesxion  has  been  awarded  on  Nov.  2.*^  for 
the  public  lighting  of  the  strceU  of  Cadiz  by  electricity. 
The  conceaaitin  ii  for  2S  ycum  dating  from  November  36, 
K^'JO,  and  the  price  is  not  to  exceed  2}cl.  per  lamp-hour  of 
16  candles. 

Chaxing  Cross  Shops. — Permiaaion  has  been  ^iven 
by  the  Ijondoti  County  Couticil  to  the  Metropolitan  Electric 
Supply  Company  to  lay  a  service  cable  from  the  main  in 
Xorthuinborland-avcnue  subway  to  the  shojis  under  the 
Grand  Hotel. 

Ontside  Lamps. — The  increasing  demand  (or  outside 
lamps  has  induced  the  Street  Lamp  Company,  of  Broad- 
street,  Binoinghnin,  to  BtArt  business  upon  Uiis  one  speciality, 
and  they  will  devote  themselves  entirely  to  street  and 
ornamental  him|i9,  Iroth  for  i;a8  and  ctoctjic  light. 

Paris  Conoesslons.-'The  Municipal  Council  of  I'uris 
have  lixed  the  charge  of  7,000f-  annually  upon  each  oloc- 
trie  light  company  obtaining  a  concosBton  for  the  lighting 
of  Paris,  as  the  cost  of  supervision  during  the  time  that 
the  work  of  liying  underground  mains  in  the  p"^>''e 
streets  contiimca. 

Versailles. — Several  proiKwitions  have  been  made  for 
tbo  public  and  private  lighting  of  Voraaillos  by  electricity. 
The  ooncewiioii  will  shortly  be  awartleil,  ami  the  w>m|u.niag 
who  desire,  either  themselves  or  tbrouj^h  their  ugunts,  to 
submit  offers  should  ad<ireas  the  Mayor  of  Versailles  before 
the  *2r»th  of  tht)i  uiotitli, 

Dissolution  of  Partiior8bip.~We  are  notifiod  that 
the     purtnonhip     hitherto    subsisting     between    Messrs. 

Thom[)»nn  and  Hew,  of  13,  Victoria-street,  Wostminstcr, 
tcnmitatud  on  30tb  of  NoTcmbcr,  by  the  efUuxion  of  time, 


and  that  honcfiforth  the  buQiueuts  will  bo  carried  on  solely 
by  Mr.  N.  G.  Thompson. 

The  Olobe  Theatre.— Mr.  F.  R.  Benson,  who  opona 
the  Globe  on  the  lOth  inst.  with  "Midsummer  Nights 
Dieam,"  has  decided  to  have  the  olactric  light,  and  Messrs. 
Woodhouse  and  Rawson  United,  Tjmited,  are  well  forward 
with  the  work.  We  bear  this  firm  has  secured  eeveraJ 
other  orders  in  the  .Strand  district. 

0.8~A4  Soiree. — The  iirexident  and  past-presidents  of 
the  City  Guilds  Old  Students'  Association  will  give  a 
soitl'S  on  Thur-iilay,  Decerabt-r  19,  at  which  there  will  bo 
phonograph,  music,  and  dancing— evidently  a  very  enjoy- 
able evening  is  to  be  passed.  It  is  to  bo  hold  at  the  rooms 
of  the  Institute  of  Medical  Kleotrioity,  24A,  Regent- 
street,  W. 

The  "  PeraL" — Despatches  from  Cadiz  state  that  the 
electric  Hubmarine  tor|>edo  boat  of  Captain  Pund  bas  boon 
again  tried,  the  greatest  socrucy  buing  still  maintained.  On 
December  h  the  boat  wus  submerged,  leaving  no  Uga  upon 
tho  surface  of  the  water,  and  rising  again  after  an  immer- 
sion of  1 1  minutes  amidst  the  indescribable  enthusiasm  of 
the  spectators. 

Edinborgh  fflectrloal  Exhibition.— Tho  Brush 
Electrical  Engineering  Company,  Limitcil,  ot  112,  Bolvo- 
dcro-i-oad,  Lambeth,  have  secured  the  contract  for  the 
wholo  of  tho  arc  lighting  at  the  forthcoming  Edinburgh 
Exhibition.  The  lighting  will  be  elToctod  by  moans  of 
about  liltO  Brush  arc  lumjts,  each  of  2,000  nominal  candle- 
power,  nin  in  scries  Ironi  Briyih  dynnmn  machines. 

Ittuninoos  Fountains  at  Vienna.  -It.  has  been 
determine'l  to  hold  an  exhibition  of  agriculture  at  Vienna 
next  Hpnn^  uitd  the  municijjal  authorities  have  askud  that 
luminous  fountains,  cunstiucted  upon  the  model  of  those 
which  havD  bad  so  great  a  sucucjsh  at  the  Paris  Exhibition, 
should  decorate  tho  |Mirk  where  the  exhibition  will  ho  held, 
Vienna  will  thus  be  the  tfainl  city  of  Europe  with  luminous 
electric  fountains. 

Wigan. — At  the  last  meeting  of  tho  Wigan  County 
Borough  Council  it  was  revived  to  apply  for  an  order, 
it  being  acknowledged  that  the  princiiml  object  of  the 
application  for  powers  was  to  jirevont  any  other  com- 
pany eetabUshiug  themeelvcs  in  the  borough,  Instructions 
wore  given  to  the  clerk  to  take  the  necessary  ]>roGeoding!>, 
and  for  the  Real  of  the  Corporation  to  be  afBxcd  to  the  me* 
moiial  to  tho  Board  of  Trade. 

Hall-sor-Saal.— Tho  German  town  of  Eoll-sur-Saal 
bas  detcrmiiietl  to  establish  a  central  electric  lighting 
station,  and  a  deputation  has  visited  Berlin,  Hamburg,  and 
other  towns  now  lighted  electrically.  One  year  is  allowol 
for  conaideration  and  an'sngement  of  tho  ajrstem  and  details 
of  distribution,  atid  the  committee  of  the  gas  and  water 
works,  which  belong  to  the  town,  are  requested  to  furnish 
a  report  at  the  end  of  the  time. 

Eleetiio  Launohos.— Wu  hear  that  Messrs.  Imioisoh 
will  inn  thcirtjluctiii.'  Litinchoi  un  tho  uaiud,  cairyiiig  passen- 
gers to  and  fiHim  the  Edinburgh  Exhibition,  and  in  excursions 
wostwurd  from  the  building.  Besides  being  a  groat  con- 
venience to  visitors  ku  the  exhibition,  this  should  prove  an 
effective  demonstration  in  Scotland  of  the  application  of 
electric  motors  (or  propelling  boats,  which  bas  been 
already  «o  successfully  domonicnited  on  tho  Thamc«, 

Messrs.  Barker  and  Co.— \\'ith  I'efun.^nce  to  the 
installation  ol  clvclric  light  in  the  premises  of  Messn.  J> 
Barker  and  Co.,  of  Higb-strect,  KeoaDgtoD,  whieh  was 
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recentty  nuule  tfao  occasion  of  a  gian<l  b&ll,  it  sboittd  1>e 
Mated  that  the  whole  of  tbc  iiiKUlUtion  was  earriod  out  by 
Miwra.  W.  T.  OooWon  and  Co.,  of  Woodfiald  road,  Harrow- 
road,  the  Planet  Klectrical  Engineering  Company  suuplyiiig 
the  nrc  lampn  which  were  omplnyed  in  Ibu  in«tAlUtioi). 

London  Snbwaya.— At  thn  meeting  of  tho  Loitilon 
CoiiDty  Council,  tbo  PiirHamoiitai-y  Committee  recom- 
nend<^  that  the  soal  of  the  Cotinci)  be  affixed  to  the 
petition  for  leave  to  bring  in  the  Ijomlon  Suhwaye  and 
Ovorhoad  Wires  Bill  (the  bcails  of  which  wore  o^rtiixl  to 
by  the  Council  on  the  2'2tui  and  29th  of  October  last),  anil 
that  ihe  Itill  l)o  de)io«itod  with  the  iietition  with  Hiich 
verbal  a1t«rationii  an  the  committeo  consider  dwiivblo. 

Brussels. ^Thc  Tudor  Eloctrlcal  Coin)uiny,  who  will 
have  ftbrii-tly  flnifthed  their  central  electric  station  of  the 
Kuo  Moiitagiio  aux  tlorbos-PoUigoros,  will  iiistull  niiothur 
central  station  dostiiiod  juinciptLlly  to  furnish  light  lo  a 
n«w  titimonac  hiiildinj;  in  the  Place  de  Brouckeie,  which  it 
!■  menlioneil  will  not  he  connected  with  the  gas  supply, 
but  deiwnd  cntitcly  upon  the  electric  li[;ht.  The  price  i» 
Qxod  at  0'7'2d.  iter  100  watt  hours,  without  other  char^ 
dither  of  in^lallatioi)  oi-  of  renewals. 

Woroeater.— A  meeting  of  ihu  City  Council  vm  held 
at  Worcestflr  last  week,  at  which  thu  miiyor  inovod  iht^ 
adoption  o(  roconimendatiutw  of  the  Wat«li  Committee  th.>t 
Lhe  Council  apply  to  th«  Boai'd  of  Trade  (or  a  |>i'ovisionHl 
order  atitborisiiig  them  to  supjdy  oloctridty  for  pnlilio  and 
private  pur|m»c«  in  the  city,  and  that  the  ca]Htal  in  coiniec 
tktn  with  the  nndcrtd,lcing  lie  £1 5.000.  It  was  stutod  thht 
the  roHohition  would  nut  bind  the  Council  to  carry  out  thu 
work,     Tlic  rc«olution  was  carried. 

ItaliiLn  TramwAys. — The  mihtcri|rt.ion  to  the  I^odi 
Rloctric  Tramway  Company  will  reouin  ojKtn  till  Slst  in«t 
Tbo  lino  um  projocied  by  the  engineora,  Signori  E.  Pandiatii 
and  I*.  Toiicada,  of  Milan,  will  have  a  length  at  first  of 
30ldlometroi<l2(  mileK),  and  ia  flx]>ectod  to  be  a  very 
|irofitahle  iovoatn«nt.  The  enterjirise  is  the  lubject  of 
great  intereat,  aait  is  the  Krst  oloctric  railway  in  Italy,  and 
if  it  prove  us  groat  a  «ioc«m  aa  anticipated  it  will  no  doubt 
Iw  the  preciiraor  of  a  great  dei'elopment  ot  electric  tjraction 
in  that  country. 

MnnioiiMU    Controt—It  ia  stated    Owt  the  Waeh 

ton  hr.irich  i>f  thu  Natioitalisbt  ban  iMWn  carrying  on  an 
extetuivo  onrreaiMrideiice  with  the  princiiial  municipul 
authorilica,  aiul  will  memomliso  Con};rua8  iukiiij;  that  the 
control  of  tbia  nccosaity  be  token  out  of  the  haiida  of  private 
coritoraliont.  The  figurea  obtiiinod  prove  that  the  cost 
of  are  ligbta  of  3,000  nominal  cpL  under  private  contml 
ranges  from  tl-'i  to  304d.  per  nighty  while  the  coot  of 
those  under  public  control  la  from  6-5  to  lOil.  pci-  li];bt  of 
the  *anic  i<o*rcr. 

jAbloohkoff  Battery. — M.  Jablochkoir  has  furniiibed 
tkeSodi'tt^  don  liigonieurs  Civils  with  the  mcMlel  of  a  new 
primary  hnttcry  conBumiiiK  iron,  which  ho  ((indly  Iwliovoa 
will  nnppUnt  tJtu  dynamo.  The  lutUiry  u  said  to  bo  in- 
teresting from  a  theoretical  jKMDt  o(  view,  but  M.  lloa- 
pitalier,  in  a  noto  to  tJie  Itullrtiu  of  the  Socioti'  throws 
doubt  on  the  accuracy  of  the  figures  given  by  M.  Jablocfa- 
kofr,  who  neglocts  to  give  the  E.M.F.  and  txituiumption  of 
tbo  battery,  though  ba  statea  tho  coat  to  be  lU.  to  1  |d. 
per  Ii0r80-]mwci-  hmir. 

The  First  Sabmarlne  Telephone  Cable.— The 
inau^iration  hii*  jiut  taken  place  of  a  aubmartne  tele- 
oboae  cable,  of  the  Ica^th  of  ZZ  rotloK,  bctweon  Monlo  Vjdoo 


and  Buonoe  Ayrea.  Witb  the  overhead  line  tb«  total 
length  is  180  mllea.  On  this  Itne  there  are  five  fiilar> 
mediate  stations,  all  of  which,  being  fitted  with  the  Van 
ICyssolberghe  syitem.  can  telephone  and  telegraph  idnul- 
tanoouflly  with  all  the  other  stations.  The  wor^  hei 
c*ni«d  out  by  M.  LAbordo  for  M.  Acampo 
promoter  of  the  enterprise,  with  the  asMtanee  of 
Mntirlon  and  V.in  fCyasolberghe. 

Roller  BoEuinge. — A  tjiio  of    frictionleas 
named  tbo  Trip})  roller  bearings,  ifi  being  Ui^y  in' 
amoRj^  Amoricnii  electric  coni[iaiiict.     Tfaeae  beBru^ 
been  a{i|itio(l  to  the  trolleys  of  a  number  of  the  oui 
West  Knd  atreel  railway,  and  also  of  tho  Albany 
railroHd.    Thv  Cliicugo  etoctric  company  have  used 
with  great  sucooas  on  their  line  shafting,  and  A  niual 
bearing?  have  been  eeni  to  the  Tbummii-lloarton  faetflTf 
at  Lynn.     As  tbeso  bearings  retpiire  oiling  only  ahoal 

a  year,  and  develop  no  heat,  l>cing  almost  without  

they  should  be  vahiablo  for  numerous  electrical  eiiteqaiMt, 

Paris   Tbeatro*.— Several  of   the  theatrea  of  Pkn* 

not  subvention  ed  by  the  Stau-  have  prepared  a  menierial 
protesting,  rightly  or  wrongly,  agaitul  the  oxpeuse  ibey  an 
now  ]H)t  to  by  tho  rcgitlationfl  insisting  ujfon  the  use  ol  ■> 
ignifu>;e  vanush.  Ths  tfaoy  itato  is  very  dear  and  aooa 
hcodincs  useloat.  It  would  be  much  simpler  to  inmsL  i^nn 
electric  light  in  all  theatres,  which  would  got  rid  of  all 
d^iriger  of  fira.  In  the  theatres  already  poweaiili^  olectrk 
light  tho  iguifuge  is  mitterfluoua,  and  in  tbo  othen  it  b  a 
U9el^)«  luxury  whose  ofHcaey  is  more  than  dcMibtfoL 
Electric  light  would  lie  fur  moi«  [u-eferable  as  a  sategoanl 
(u  the  |iublic. 

Telephones  in  Scotland. — Mr.  A.  IC  Benoatt,  tW 
maiiagi-ii' <if  ihu  NalioEul  Telephone  in  Scotland,  has  sent 
us  a  map  showing  the  latest  ptogreas  in  the  ir.tercommani- 
catiori  by  telephone  Wtweon  the  chief  Scottish  towv& 
This  shows  main  trunk  lines  from  Ilawiclc,  by  Kdmbm]^ 
to  Falkirk,  Coatbridge,  Glasgow,  and  down  to  Ayr,  aad 
ttoithward  to  Stirling,  Klrkcakly,  Cupar,  to  Dundee,  and 
un  to  Aberdeen.  Numerous  lines  are  shown  projeoted,  > 
main  trunk  line  between  Dumfries  snd  CarliaU,  and  extta- 
sions  to  a  number  of  smaller  towns  on  the  other  wle  uf  lbs 
Firth  of  Forth,  evidencing  tho  continued  enterjnao  of  thi 
comiNiuy  in  SeotJand. 

Sonthwork  Snhwny.— l*heez|>erimentaltninoa  th* 
Southwark  Subway  electric  railway  baa  been  mnnilifc  far 
about  a  fortnight  auccessiully  over  «  portion  of  the  rooM. 
It  was  hoped  that  this  lino  would  have  been  ready  aoMi 
time  ago,  but  the  aoft  noil  cncouiiteroil  in  tli*  bed  ef 
an  old  river  baa  considerably  deUyod  a  portion  of  the  Um 
From  what-  may  be  gathered,  it  is  thought  the  Vam  wfl 
bo  oimumI  to  traffic  about  next  March.  Tbo  tcrmiaas  M 
the  Monument  is  fiiiishol  so  far  as  regards  tho  *'«»iM^ 
and  the  com[>any  have  tAken  up  their  periMneat  poHlMs 
in  the  oflices  above.  The  line  is  still  in  the  hands  of  tW 
electrical  contractors,  Messrs.  Mather  ■*nt\  Piatt. 

The  ai&sffow  VlotoriA  laflmuuT-^Tbe  seeaad 
anntul  meeting  of  tho  court  of  conuibuun  ei  tbt  Bfv 
Victoria  Inflmiary  r>f  Ulaagow  was  held  in  the 
Hall  on  December  5tfa,  Sir  James  Klqg 
Tho  ro|M)rt  by  the  govemon  stated  that  the  kniHIsj 
wera  ui>w  far  advanced,  and  that  their  nnm[4aiiiM 
and  o]Mntng  raigbc  be  axpectel  auoio  tfans  next 
January.  Accommodation  will  be  found  for  80  ytiasM 
The  |ffinri|iat  wards,  corridon,  and  staiivaaas  wiB  be 
lighted  by  uloclricity,  wbicki  with  tho  iat|irav«d  ^yilnH  if 
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boating  and  ventikting  adopted,  tbo  govoniorH  he1ie%'e  will 
be  gnsatly  conducive  to  the  health  ntul  comfort  of  the 
portients. 

Bleotric  Trtnacnn  at  Barking-. — Thv  five  can<  of 
the  Electric  Traction  Company  continue  to  operate  entirely 
the  Barlcinp-roftti  section  of  tha  North  Meti-oiKilitan  Tram- 
way, doing  300  milesi  daily— i.'-.,  60  mitos  wtch  car,  with 
one  change  of  ucciunutatfini.  The  tramway  world  is 
awaiting  with  the  greatest  interest  the  statistics  of 
tha  North  Metropolitun  Tnimwuy  Company  as  to  the 
woiking  oxi>of»8ee,  ami  we  uiideratand  that  ex|ienoiico  so 
far  leaves  tittle  doiiht  th&t  the  rate  per  car  mile  run  will 
conic  out  consideraTily  less  than  horses.  This  beinj;  bo.  wc 
may  confidently  cvpet't  that  in  any  fiituic  practical  instal- 
lation uf  liltictriv  traction  advantage  will  l)o  taken  nf  the 
orperiance  gained  nt  Barring  to  still  further  i-c<ince  the 
tvorlting  exjionsos. 

Ferranti  Cables, — We  Hee  it  has  Wen  stated  in  print 
that  the  Kerrunti  cableB  liave  hruken  iluwn,  and  that 
Fowler-Waring  cjthtes  have  l>ecn  Kulwtituto<l.  This  i-eijort 
is  (jnitc  contrary  to  the  fact,  and  has  probai)ly  arisen 
from  thu  itimjttc  reason  that  the  Foii-anti  coition  not  Iwing 
i-eady,  KowlerWiiriiig  cnWos  have  boon  mod,  and  ■can  be 
seen  B|ianntn^  the  railway  arches  at  Charing  Oross.  These, 
however,  are  used  as  n  tem[)orary  connection.  The 
Ferntnti  ethics  are  being  made  in  some  i|uaiititioa  in 
20ft.  langtha,  ui  already  deacribod,  and  have  always  stood 
the  most  acveio  teat  that  can  he  desired — namely,  simjily  to 
connect  them  to  a  circnit  ol  two  10,000-volt  trunaformera 
inserioN,  making  a  potential  of  20,000  volts,  twice  as  much 
aa  thoj-  will  nstjuire  to  F>tand  in  acUial  use. 

Xlactrioally  W«lded  CablflB— An  interestitij^  in 
sunco  of  the  piomiaed  invasion  by  electricity  of  all  fields 
of  industry  is  that  atfoi-dod  by  the  help  tliiit  it  h&s  hoen 
called  in  to  give  to  ite  rival  in  traction,  the  coble  tramwny. 
Recently,  the  Thomson  Electric  Welding  Company,  at 
their  Lynn  Works,  hnve  been  able  to  weld  wire  cable 
i^'u  inchfis  iji  dinmot«r  for  a  cable  to  be  used  on  a  cable 
railroad,  «huwin>:  grcutcr  efficiency  than  was  thought 
[lOAtsible  in  duint;  this  very  difficult  work.  The  stronj^th 
of  joints  obtaiiid<l  in  the  ordinary  method  by  splicing  was 
about  30  |»er  cunt,  that  of  the  original  cable,  and  it  was 
found  from  t«Mts  niiulo  xl  the  Watertown  arsenal  of  electric 
welds  made  of  this  cable,  that  87  [icr  cent,  of  the  efficiency 
of  the  ro]>e  itself  had  been  obtained  in  these  welds. 

Sftatta  of  PaeLnottU^Pruf.  Lui(>t  Pacinotti,  well 
known  in  elcctriutl  circles,  has  just  died  a.t  Pisa.  lie  was 
born  at  Piatoia  in  1807,  90  that  he  wiws  in  his  eighty-second 
year.  Alraoet  from  bte  earliest  youth  hcmsnjfcatod  iicculiar 
nptitndc  for  the  stndy  of  mathematics,  and  up  till  the  year 
18SI  continued  hta  atudies  at  the  college  at  Pisa  with 
extmonlinury  assiduity,  obtaining  in  that  year  the  chair  of 
exjierinientitl  phytic.-)  in  the  university.  Pisa  bwoa  to  him  the 
world  wide  ntatiisin  the  scientific  progress  which i-eceived  the 
eulogiiims  of  the  congress  of  Italian  scientists  which  mot 
in  1840,  In  1841  great  impetus  was  given  to  mathematics 
and  a  new  chair  was  instituted,  and  Pacinotti  received  the 
appointment  of  professor  of  experimental  science.  His 
name  is  best  known  in  this  country  in  connection  with  the 
now  classical  *'  Pacinotti  ring." 

Baaeiwamo.— The  meeting  of  tllo  Eastboui-ae  Town 
Council,  last  week,  had  t^  coiisidep  the  application  ol  the 
Esstbounw  Electric  Light  Company,  Limited,  for  a  pro- 
visional order  to  supply  electric  light  in  the  borough. 
When  the  time  came,  no  one  row  to  move  the  rosolution  in 


favour  of  granting  the  application,  mid  a  resolution  was 
then  profKiscd  by  Mr.  Pcnrcc  that  before  the  Council 
give  bhffir  consent  to  the  propoised  provisioiiiil  order  it  be 
referred  to  a  special  committee  to  report  upon,  with  power 
to  call  ill  Huch  |)rofo8sional  asaiatance  as  they  may  deem 
necosswi-y  in  the  consideration  of  the  matter.  Mr.  Home- 
wnod,  who  arrive*l  late,  then  i<ro|>oaed  the  motion  origi- 
nally i]itondi.-d  to  liul>cforG  the  meeting  to  grant  tbo  appli- 
cation, but  this  was  negatived,  and  Mr.  Pearce's  resolution 
wait  i'arrie<l,  and  a  committee  was  thf!rcU]ioii  ap|M>intcd. 

Electric  Brake. — Trial  was  maile  nt  Birmingham  on 
the  Iiondoii  and  Noith  Wcetcni  Itailway  of  the  electric 
biako  designed  by  I*rof.  Forboa  and  Mr.  llliws  A.  Timmi*. 
An  entire  train  of  ciirriagus  fittwl  with  it  are  bein{( 
constructed  hy  Mcskhi.  Drawn,  Msrahall,  and  Co., 
of  Adderloy  Park,  for  use  on  a  line  in  liiissia.  The 
brake  ivcts  uima  a  thick  iron  djiic  acveiat  inches  in 
depth  bolted  to  the  inuor  face  of  the  whc«).  Opi)osite  this 
is  anuther  which  encircles  the  axle  touaely,  and  is  lixed  ku 
thai  it  cannot  revolve  with  the  wheel.  This  second  iV\m-  i« 
an-unged  as  an  electromagnet  with  a  |K)wei'ful  coil,  and  on 
making  the  cii-cuit  it  in  attracted  to  the  whcelplatc,  an-csting 
its  motion  and  so  acting  as  »  brake  The  chief  gain  in  in 
point  of  rapidity  of  action.  A  train  of  average  length  «nll 
feel  the  brake  power  throughout  its  length  iilmost  iri- 
aUiiituncously  lui  a^uin^t  three  or  tour  seoands  reiiitiied 
by  the  vacuum  brukos. 

The  Pulsion  Telephone.— A  mechanical  telephoite 
which  really  seema  as  if  it  might  rival  the  ordinary  tele- 
phone, at  any  rate  for  moderatcdistanccs,  Ims  been  recently 
exhibited  un  a  3|  miles  line,  between  Finchley-road  and 
Hendon,  on  the  Midland  Itailway,  under  the  name  of  tht- 
"Pulsion  Telephone."  It  is  the  invention  of  Mr.  Lemuel 
Mellett,  of  Boston.  U.S.  The  principle  seems  to  1»  to  have 
on  the  roaounding'plaU)  a  numberof  small  coiled  sprint^s  hold 
at  one  end  only;  those  respond  to  various  harmouic  vibra- 
tions, and  the  vibration  of  the  wire  is  taken  up  and  reinforced, 
giving  great  disbinctnoss  of  utterance.  It  seems  nut  to 
matter  much  whether  the  wire  is  twisted  or  [josses  through 
loose  oarth.  One  pecidiarity  is  that  it  can  be  tii]»iied  at 
any  point  by  resting  a  hat  UE>on  the  wire,  a  useful  quality 
in  case  of  accident,  though  evidently  unKtting  it  for  private 
messages.  Sir  Edward  Keed,  M.P.,  is  named  us  chairman 
of  the  proposed  compiuiy  to  be  formed  to  work  the  invon- 
tioD  in  England. 

Electrical  Cardi, — We  have  received  a  second  butch 
of  the  cluctrical  engineering  cards  which  are  being  iml>- 
lishcd  from  week  to  week  by  the  General  Electric  Company, 
Limited,  being  {socket  information  of  useful  kind.  Tho 
lirst  of  these  cards  contains  details  of  the  latest  forms  of 
[wrcolain  ceiling  rosettes ;  also  |.>endant  accessories, 
such  as  beads,  cnnnter weights,  and  {Hilleys ;  and  brass 
galleries  and  cAps  for  ebjidcs.  A  second  contains  list  of  the 
usual  sixea  ol  flexible  cnHs  for  (Able  and  |>endant  lamjis  ; 
a  stronger  form,  for  factory  mte  and  for  iiinning  over 
pulleys,  also  a  siwciul  quality,  asbestos  covered.  Tbo  third 
card  contains  list  of  sLandard  Edison  fittings,  sockets  wttli 
or  without  switch,  cut-out*  with  glas«  fusihie  screw  pings, 
and  wall  sockets  with  plug  for  mo^-ahle  fittings.  The  last 
card  contains  jointing  materials  and  tundrica,  Ul[ic,  solu- 
tion, solder,  and  cluats,  with  details  of  supply.  To  those 
who  aie  constantly  carrying  out  iuttaJUitions  theee  bandy 
means  of  reference  will  be  very  acceptable  and  useful. 

Belgian  Exhibition. — The  prosjioct  of  a  Bel;,'tan 
exhibition  at  the  cIokiicuI  grounds  ol  Karl'e  Court  next 


ysftr  has  f>ut  joy  into  the  beart«  of  the  worthy  engioeors, 
merchAnts,  «nd  tnannfacturere  of  that  poacnful  aixl  busy 
conntry.  In  th«  ffra&t  Pane  Kx]>OD)tion  th«ir  oxhihite, 
though  in  themaelveB  magnificent  and  cmhleniaticil  of  tlio 
«iiergy  of  the  country,  could  not  bul  Iw  xlniust  lost 
is  the  vast  wildcrnou  of  nriMhinery  in  the  Piilaie 
(l«s  Machines.  Now,  however,  that  they  will  buvu  the 
whole  flel<t  to  tlieraselves,  we  may  expect  to  see  in  a 
manner  which  all  ran  realise  an  exhibition  of  their  (iro 
dncts,  which  can  hardly  fail  to  be  most  interesting.  The 
enterpriicc  fleenia  to  he  already  well  tftkon  up  in  BeJj^iiim, 
and  the  [iroiaiRg  of  a  subsidy  of  'lOO.OOOf.  towiirds  the 
ex]>ense  by  the  Belgimi  Government  is  an  tnilication  of 
what  will  be  underukeii.  The  address  of  the  official 
mithoriiies  of  the  exhibition  is  M.  Ic  Minietrc  de  1' Agricul- 
ture et  de  rindnstrie,  I),  me  do  rOangerio,  Brussetii.  It 
ia  stater]  that  H|)ei~iid  rat«x  of  tninafer  will  he  armnjiod  from 
Antwcqi  or  Briiascia  to  the  exhibition. 

Lambetli. — The  clerk  to  the  Lambeth  Veatry  repcorted 
lajtt  mvutiii;;  that  fniu-  plans  relating  to  the  electric  lighting 
of  the  whole  or  parts  of  the  imriah  had  been  dc|)oaitod  at 
the  Vestry  Hall — viz.,  by  the  Klectric  Sujiply  Coritoi-a- 
tion,  Limited,  for  so  much  of  the  parish  as  liea  south  of  the 
Weetminstcr  Bridge-road  ;  Motroimlitan  Electric  Supply 
Company,  Limited,  for  the  whole  pariah;  the  House  to- 
Houae  Electric  Lighb8upplyComj>any,forthe  whole  pariah  ; 
and  by  the  Klectric  Cotislriiction  and  Maintenance  Com- 
[lany,  Limited,  for  the  Crystal  Palace,  'trad  an  area  »ur- 
rounding  it)  including;  a  vory  tniall  [tortion  of  the  parish 
at  Wcdtow-hill,  consisting  only  of  Wcstow-hill,  Wood- 
hmdroad,  and  parts  of  I^n  vender-hill,  Woodwnrd-hill,  anil 
Qeorge-street.  Also  two  Bubw.ty  schemoa — vix.,  a  continua- 
tion of  the  existing  subway  from  The  Swan  atSbockwell 
undemealb  the  Clapham'roud,  to  The  Pavement,  tliiphum; 
and  a  aubway  from  The  Klophant  and  Castle,  along  St. 
Oe<H;{;e*s-road  and  Lambeth-road,  and  then  under  the  Kiver 
Thames,  and  by  Charing  Grots  to  Camden  Town.  The 
ranoii3  plans  weie  referred  to  the  Electric  Lighting  and 
other  committece. 

Artistic  Fittu>gv.^One  of  the  haiidvomcBt  ntundards 
we  have  soon  lately  is  on  riew  at  the  General  Electric  Com- 
[siny'H  rooTTia.  It  is  a  tall  lamp  with  yellow  siltc  and  kce 
ahade>  and  the  standard  itself  il  in  artiHtically-pninteil 
porcelain,  motintod  in  elaborately  chaaed  ormolu  in  the 
Loutft  Seize  style,  the  lampholdcr  iiml  switch  being  to  mateh. 
It  wuuld  well  gtace  the  room  of  the  richest  mansion,  and  thn 
soft  rich  light  given  through  the  Btraw-coloureU  silk  gives  an 
air  of  delightful  ropoiw.  We  nien  have  seen  some  j»end&nt 
fitting*  just  brought  out  by  this  compHuy,  which  ehoiUd 
comraoml  theniselvc«  to  thoiie,  now  numerous,  who  are 
engaged  in  fitting  up  the  lietter  class  of  residential 
housee.  Tboee  are  ro«M!ttes,  nod  conospnudtng  Imlance 
weights  in  porcelain,  titled  with  jrorceUin  wheels  for 
(he  coiuitorweigbt  pendanta.  They  are  inanufiictured 
in  very  artjstic  colours,  and  delicately  traced  with 
sprays  of  leaves  or  other  pattern  in  i-elieved  gold.  The 
ai-tistic  effect  is  very  ploaaing,  and  where  counterweight 
pendants  are  used  there  will  eviilently  be  considerable  scope 
for  Uiete  porcelain  tittings,  both  on  auvount  of  their  appear- 
ance and  also  of  their  greater  safety  to  those  often  tiaed 
vith  wheels  of  brass  or  other  metal. 

London  Inspectors.— it  appears  that  three  persons 
■Ji-O  to  he  apjioiuted  by  the  London  County  Council  to 
wjtt«h  uvar  the  oloctric  lighting  uiitoi'priscs  of  London — d. 
coiu|K!teut  iiispwiUir  at  £iQO  a  yeu-  Ut  teat  meters  Mti  to  ' 


discharge  the  dutio*  under  the  Electric  Lighting  Aet,  a 
caretaker  at  £2  a  week  to  attend  to  the  inetrumeots  and 
uccumulatora,  and  a  supervisor  at  X3,  3s.  a  week  to  super- 
vL«e  the  work  of  the  electric  lighting  compaoiee  in  the 
public  Btreete,  and  to  eee  that  the  requirements  of  the 
Council  are  complied  with.  The  salary  for  inspec- 
tor at  £200  a  year  does  not  seem  excessive  when 
it  is  considerod  that  the  person  appointed  will 
fill  \  very  resjiorisihle  position,  and  must  be  a 
thoroughly  competent  electrical  ct^nccr  with  practical 
and  testing  experience.  The  charge  for  testing  meters  can 
be  chai'ged  for  at  the  Council's  own  rates.  It  is  undentood 
that  the  Board  of  Trade  would  appoint  officers  in  the 
absence  of  the  Council  so  doing  and  have  |>ower  t«  charge 
the  salaries  upon  the  rates.  The  London  County  Conncil, 
however,  feel  it  very  im|Mirlant  to  keep  the  power  in  their 
own  band)*,  uiid  we  trust  such  peiitoitH  will  be  setocted  aa 
will  possess  tho  confidonce  of  both  the  public  and  the  electric 
li.^hting  companies. 

Ol&BSOw. — At  the  meeting  of  the  Glasgow  Town 
Council  un  Monday,  in  Liccordance  with  notiee,  the  followinf 
resolution  was  aubmittod  ;  "  That  tho  Lord-Adii-ocatc  having 
udvieed  tho  Board  of  Tnidc  that  tho  Lord  Provost,  Magis. 
trates,  and  Council  (Police)  are,  in  bis  opinion  the  local 
authority  for  electric  lighting  purpoaos,  undta-  the  Klectric 
Lighting  Act«,  18S2  and  18^3,  tind  seeing  that  the  Corpo- 
ration themselves  are  applicants  for  a  provisional  order,  the 
police  authorities  retiolve  to  refuse  their  consent  to  any 
company  obtaining  jxiwcrs  within  any  [lart  of  the  touniei- 
jiality  of  tilangow  ;  and,  further,  to  opiKiee  any  application 
by  any  company  for  such  powers,  and  that  it  be  remitted 
to  the  Parliamentary  BilU  Committee  to  take  such  steps 
as  they  may  deem  proper  to  carry  out  this  resolutjon." 
Mt.  M'Laren,  in  proposing  the  resolution,  said  it  was 
their  duty  to  oppose  all  speculative  companies.  While 
the  Act  of  ]H8^  was  rather  restrictive  regarding  these 
companies,  last  year's  Act  openetl  the  door  so  wide  that 
now  they  were  inundated  with  them.  He  understood 
Mr.  Lang  had  had  10  such  companies  coming  forward  and 
giving  notice  of  their  intention  (o  apply  for  provisional 
orders  to  tight  the  city.  The  motion  he  had  submitted, 
he  explained,  was  only  to  keep  theni  in  projier  form.  The 
motion  w;is  adopti'd. 

Xleotrie  Lifffat  at  Hetton  Colliery.— The  Hettoa 
Coal  Company  m«To  to  appreoiate  pretty  highly  the  advan- 
tages of  the  electric  light  for  coalmining  purpeee*.  They 
have  just  had  80  more  lights  of  10  c.p.  each  installed  at 
Ihoir  Kpplcton  Colltor>-,  making  a  total  of  about  1 60  lights 
in  tho  one  pit.  At  Lyorks  Colliery  they  have  already  140 
ligliU  of  16  c.p.  each,  and  at  li^lemoro  Colliery  (reaowued 
for  its  disastrous  explosion  of  a  few  years  back)  they  have 
80  lights  of  16  c.p.  luiderg round,  besides  five  arc  lam[w  on 
the  surfsce.  At  the  Kjiploton  Colliery,  where  the 
new  work  has  just  been  completed,  tjioy  have  two 
dynamos,  one  in  the  Maudlin  seam,  and  one  in  the  Muin 
Coal  soam,  each  working  at  UU  volts,  and  so  arrangetl 
that  by  means  of  switches  either  dynamo  can  funiisb 
uuiTent  to  either  seam.  This  is  taken  advantage  of  at 
night,  when  there  are  only  a  few  lights  wanted  in  each 
seam,  by  putting  all  tho  work  on  the  Maudlin  dynamo,  and 
stopping  the  Main  Coal  dynamo  till  morning.  At  the 
danger  points,  beyuod  which  no  naked  tights  are  bo  be 
taken  "  in  bye,''  ruby  tamps  are  Hxed  in  such  a  manner 
that  the  most  careless  miner's  attention  must  bo  attracted. 
The  installation  was  dvsigned  by  the  company's  eoginesr, 
Mr.  U.  W.  Hoea,  in  coujuuctiou  with  Mr.  Sydney  F.  Wa  ■ 
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to,  by  whoae  firm  tXl  the  varioi»  innLalktimis  have  Heon 
carried  out. 

Dock  Central  Statloae. — It  i^  iit.ite<l  that  in  Lho 
Iortht(imii]{;  n.ivy  nutim.ites  a  sum  nf  niDiicy  will  Ixj  iisked 
for  the  csliiblishmcnt  of  central  electric  li<;h  t  KlatioiiH  for 
the  iwe  of  shi[»s  in  tko  rort«moiith  Dockyard-  Tho  yarJ 
is  Hol  only  ill  itaell  a  i;ro;it  RhiplmiUliii!'  eHtaMisIimciu,  Itnt 
nmneTOiis  vossels  sua  ttoiiL  roiiiit)  from  oth*r  dockyards  to 
compiote  for  w^  there.  ITiidcr  thn  l>eAt  of  circutnatnticcs, 
Ihc  work  Iwlow  docks  in  shiiie  after  being  lantwlicd  i^ 
coRiimnitiroly  silow  m  coiii(0(|(icncii  of  tlic  o)uciirity  in  which 
il  is  carriod  on  :  tho  men  have  itnlhiiii;  UhUoj'  than  talltiiv 
diiw  to  light  tliein  while  einiiloycd  >ii  the  lower  [lortioiiN  of 
tho  hiilla  When  the  now  work  in  [iroyress  is  so  far 
advanced  towards  completion  that  the  steam  power  of  the 
shi|is  enn  Ik)  brought  into  roi|iii8ition,  or  whoi-o  ship  arc 
(locked  for  repairs,  it  is  (^nsLomary  tn  make  use  nf  electric 
lamps,  ihit  in  order  to  in-ndncc  ttio  light  it  is  tioccsaury 
to  keep  one  or  more  boilers  coriHtiuitly  umlor  ttteam  ami 
the  riynanifrt  niTining,  with  proportjonato  wear  and  toar  of 
niachinui-y  and  (.'Xjtenditnre  of  liLlHXir  and  fnel.  Those  nie 
some  of  the  iticonveiiiencus  atUching  to  the  iiorinnl  opcni' 
tions  of  the  ontablinhment,  lint  it  is  ohTioiiB  that  in  [wriodfi 
of  emorgency,  when  it  would  l»o  of  paramoimt  imporla?i(c 
to  get  ehipa  ready  with  the  iitmoat  deR]M.t«h,  tho  work  of 
prejuLi-ation  woiilel  have  to  be  conttniiod  throughout  the 
ni^ht.  For  this  eventntdity  then;  in  at  prnsctit  noadcijuutc 
provision  oiudc.  It  is  now  |iropo«xl,  it  i^t  iindorHlomI,  to 
erect  (central  electric  ituttone  in  connection  with  the  varione 
docku  and  basins,  so  that  ships  ropntririg,  rcFittiii};,  oi-  com- 
pleting for  Rea  may  )>e  brought  ctone  at  banc!  and  their  own 
wires  conncctod  with  the  ititions,  ivhcrohy  an  easy  and 
convenient  installation  may  he  eU'eclcd.  A  Himilar  ailvan 
tage  will  be  ohtiinod  by  the  s'lpp'y  of  jmwor  by  electric 
motors  for  gundriU  of  heavy  ortlnarice  or  movement  of 
heavy  machinery,  now  often  done  by  mcann  of  cotDproaaod- 
air  mains. 

Okonite  Wire.  — Mes-M-s.  Ijaiiij^,  Wharton,  and  I>own 
have  forwurdenl  to  no  siLmploa  and  doacrijition  of  okonito 
wii-c,  for  which  they  arc  sole  ngflnts  in  this  country.  The 
insiilntion  In  practically  all  vulcanised  niblior,  treatal  with 
a  componnd  which  canncn  it  to  be  alisolntoly  without  that 
porosity  imd  piidioliiig  which  is  alnioab  ulwayH  prosont  in 
rubber  compounds.  It  will  fttand  n  largo  anionntof  rough 
treatment  atich  as  wires  euUlom  i-otiuire  to  undergo,  and 
keeps  il«  olaoticity  oven  when  subject  to  weather  influeiioes 
of  alternate  niointnre  and  dryness.  If  it  wero  itnt  lor 
chance  of  mccbanical  injury  it  could  be  put  under- 
gronnd  in  an  ordinary  excavated  ti-onch,  without  uiiing 
earthenwaro  or  other  ]tiping,  and  keep  ita  insulation. 
This  is  a  very  itn|>oitant  point,  as  many  wires  may 
lest  well  for  short  iieriodsatid  then  go  entirely  wrong.  As 
an  iaatance  of  aevei'C  work,  it  is  mentioned  that  the  wires 
in  Chicago  are  run  luidergi-ou nd  in  the  sewcnt  on  brackets 
coming  out  from  the  wall  with  oixlinary  common  glass  in- 
sulatort.  When  the  Chicago  river  is  in  flood,  the  wires, 
iiiBuliitors,  etc.,  are  completely  nndor  watery  and  in  the 
ouliiuLpr'  way  they  arc  ilaiuii,  whilo  at  luidsiunmer  they  arc 
drj'.  The  E.M.F.  here  is  that  of  35  light  and  fiO  light 
Thomson-HauRtonniiichineB.  and  there  are  about  4(X),0OOft. 
cii  this  wire  in  hhc  to  run  about  2,000  lights,  It 
ba«  l>een  found  equal  to  gtitlupercha  for  ordinary' 
underwater  work,  and  acverAl  small  cables  are  made 
with  it  instead  of  gutta|>ercbu,  which  it  biiis  fair 
to  auiwi-sedo.  The  Thomson-IIooston  Conij>any  stale 
tliat  in  their  ex|ierience  it  is  not  aurjiuaed  1^  anything 


they  over-  heard  of,  and  they  uae  it  very  cxtcnsivdr- 
Mc'-frs.  lining,  Wharton,  and  Down  mention  that  it  is 
rather  dearer  than  any  other  wir((.  hut  they  have  found  tfao 
i|iiality  and  la-iting  pi-oporties  bo  goixl  thut  they  have 
ac4}nircd  the  rnntroj  nf  it  so  ns  Ui  iwu  it  for  ihoir  own  piu'- 
posc&  The  undttpic  and  ningle  telegraph  ainl  telephone 
cables  can  be  i;wi  uiidernroiind  in  ordinary  tronghing  and 
for  tunnel  sidcB.  Tho  ordiiiiiry  'jnality  of  this  wire  ts 
giuranteed  1,000  megohms,  and  really  is  donble  this,  and 
even  tho  flexible  nilk-cnvcred  coitl  has  the  same  insulation 
re»iatnni:e. 

Overhead  Electric  wires  in  Olasgow.— The  fol- 
lowing rdnimniiii'atioii    fiom   l''irom,uitL'r   IVteraoii   to  the 
Watching  and  Lighting  Committee  was  re;id  at  Lhc  meet- 
ing of  the  OlaH^ow  Town  Council:  "1  deem  it  my  duty 
to  dii-ect  your  attention  to  tho  rapid  spread  of  overhead 
electric  light  cableB  and    wirojt  in  tho  centre  of  the  city, 
and  thcfiroat  danger  to  tho  men,  horses,  and  plant  of  this 
dcpiirtnicnt  arising    from  this    cause.      When   the  over- 
head cabliM  connet:tin^  the  General  Poat  Oftice  with  the 
electric    light    |>romi»c8    in    Millor -street    were    erected, 
and  tho  connections  to  the    Royal    Exchange  and  other 
)>iiildingD  were  made,  I  did  Tiot  raise  tho  question,  as  it  was 
then  l>elievcd  that  this  was  only  a  ttmimrarj-  amin;;caieiit, 
and  that  the  whole  would  aooti  bo  luid  underground.    I 
now    find    that    cabtei    have    l>ecn    or    are    being    run 
over    nearly    every    block    in    the     centre    of    the    city 
and  across  all  our  princitial  streets.     I  am  not  aware  under 
what  iiuthority  or  control  ttioso  lines  arc  licing  erected,  or 
if  there  is  any  uunici{>aL  supervision  whatever.     It  appears 
to  mo  that  there  in  none,  and  that  the  contractors  ore 
ari'angin^  tei'ms  with  proprictniit  and  |>ntting  ngi  poles  and 
cablcN  to  anit  their  own  convenience,   independent  of  any 
consideratiou  for  public  safety.     1  do  not  desire  to  create 
any  nnuocessar}'  panic  or  alarm  in  regard  to  overhead  elec- 
tric lighting  wires;  but  within  the  [iii«t  few  months  there 
have  Itei^n  nnmci'oiis  dciith«  from  this  cause  (in    America), 
and    the    men    in    this   dcjiartmont    aro    &iiccially    liable 
to   risk,  as   our   work  on  roofs   boa   froqiiontly   to  bo 
carried  on  iluritig  the  night    The  danger  of  lire  i-f  also  very 
much  incraisetl  by  any  defect  in  the  inslallation  or  by 
the  Ijreaking  of  a  wire  or  cable.     Chicago  and  some  other 
American   cities  having  extensive  ayttlems  of  electric  light' 
ing   were  compelled   in  tho  interests  of  public  safety  to 
roiuovti  all  overhead   wires,  and  it  docs   a^tpoar  strange 
tint  while  other  cities  are  taking  down  these  wires  Glas- 
gow   should     l>e    allowing    them   to    lio    put   uj),  and   an 
interest  created   tluit   may   ho   troublcaumc  to  deal  with. 
Without  going  any  further  into  dctailB,  f  am  of  opinion 
that  sertoUM  cniisidcration  should   lie   given    to    Ibis   sub- 
ject,  as  it  is  one  that  may  involve  tho  Police    Board    in 
grave   rospoiisibility   and    oX)>eni)«.'~      Mr.   Cfray  said  the 
question  of  overhead  wires  noticed  in  that  commnntcation 
ba^l  been  before   the  Watching  and  l-ighting  Oommitt«o; 
and  connidering  the  tendency  to  extension  at  the  present 
time,  it  was  thought  better  to  send  it  forward  to  the  Folioo 
Board.     It  was  thought  that  something  should  be  done  at 
once,  and  he  therefore  proitosed  that  as  it  affcct«d  other  inter- 
osta  a  3[K!ciul  coinniittee,  consisting  of  the  conveners  and  enb- 
conveners  ol  thevai'ioua  committees  of  the  Police  Board,  with 
the  Lord  I'rovoat  as  chairman,  should  be  ap|>ointed  to  take 
it  into  consideration.     Mr.  EVimrose  seconded  tho  motion. 

Bailie  James  Martin  snid  he  was  almost  certain  that  tho 

Police  Board  bad  no  power  to  interfere  with  tho  overhead 

wires.     The  town  clerk  said  that  entjiury  would  be  nude 

i  into  the  nutter,     Tie  motion  wds  then  agreod  to. 
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THE  SMITHPIELD  SHOW. 


One  of  tbe  wgna  of  the  ttnifls  is  that  ongine-bulIdOTe  who 
exhibit  &t  the  various  agricultural  shows  hold  throughout 
the  year,  as  each  succeeding  show  come*  round,  exhibit 
eri{;iiiiM  ■* specially"  aHaiHed  for  «I«ctnc  light  work. 
Although  the  SmithGclU  Snow  ia  principally  devoted  t.of»t 
oittle,  and  the  secondary  portion  to  ikgnciiltiinil  implo- 
iueiit«,  it  is  Eioticml  that  scvenil  of  thu  cngino-buildera 
follow  llie  course  wa  have  inrlicatcd,  and  thoee  who  do  not 
make  a  noinl  of  such  ozhibit  aro  eaeer  to  t«ll  you  thxt 
while  tlieir  engines  lu  nhowu  are  designiKi  more 
oapocioLlly  for  farm  arwi  haulage  work,  ttey  have 
engines  which  cannot  be  beatnn  for  electric  lighting  work. 
Some  years  ago  one  eminent  firm — M»r»ball«  and  Sons — 
seomccl  to  have  uloioat  a  nionni>oly  of  engines  for  electric 
lighting  Work,  hut  nowadays  they  seem  to  hare  gone  back, 
and  other  makers  are  rapidly  coming  to  the  front.  Thus  rI 
Windnor.  Mewrs.  John  Fowler  and  Co,,  of  I,ecde,  oxhifcited 
the  engines  made  for  the  electric  li.ehlinn  at  Colonel  North's 
mansion    At  Kltbam.      At  Kmitbtiold,  stand    No.  7,  tbey 


trical  work.  This  engine  is  shown  in  the  cnt  berewitlL 
The  tnttiii  (rame  Is  in  one  casting,  of  the  circular  boUow 
type,  whiub,  while  lighter  than  the  ordinary  cait- 
iron  foundation-plate,  is  considerably  stronger,  being  in  a 
direct    line    with    tlio    throw    or   thrust    of   the    ongine. 


Mnmni.  Rannimtui'  Sim*'  and  Jfillrrieii'  t«ii|['I{tr(>kc  StaLtonary 

The  ci-ankahaft  ia  of  etael  or  beat  hammered  scrap  iron ; 
the  cmnk  I«  of  the  disc  type,  accurately  turned,  borM,  and 
haluricod,  and  aectirely  &xed  te  crankahaft;  the  erankpin  i« 
of  steel,  rivetted  into  the  dine.  Rut  it  ia  immaterul  to 
enter  into  eicact  details,  as  the  engines  are  of  the  nsual  type 


*&fa  k«.,  4  Afcm  ■>«>•« 


JOHN   fQWLCR 


aicu^LEect. 


MMsn.  John  Fowler  uid  Oo.'i  S-1t.p.  Seml-Poiuble  Engine. 


exhibit  an  8  b-p.  semi-prtabla  engine,  descnbed 
aa  "fli»ecially  conrttiMtod  tor  electric  lighting;."  This 
engine,  whicli  is  illustrated  faorcwith,  is  fitted  with 
TIiLrlnell's  pitent  automatic  exnansion  gear  on  both 
cylinders,  A»  usually  constnictoti,  onginea  of  this  type 
have  aittomatic  gear  only  on  the  higb-preMiLre  cylinder; 
but  it  is  essential  that  the  automatic  gciir  should  act  oti 
Imth  cylindere,  if  tJie  power  given  ofl  by  each  cylinder 
ia  to  bo  c^iual  under  varying  loads.  This  engine  is 
said  to  bo  not  only  economical,  but  extremely  well 
governed.  It  is  inca[>ablfl  of  exceeding  by  more  than 
ono  or  two  per  cent,  its  mean  speed  when  the  load 
is  suddenly  removed,  and  will  not  fall  below  the  mean  spee<) 
by  a  greater  amount  when  the  wbolo  loud  h  suddenly 
thrown  on.  In  practice  a  small  fraction  of  one  per  cent, 
variation  ul  apctid  at  once  begins  to  alter  the  degree  of 
expansion,  a  result  quite  unattuinable  in  ordinary  ^vern- 
ing,  which  is  absolutely  neceuary  in  electric  light  cnginoB. 
Mettra.  Fowler  exhibit  eeveral  other  ongineis  licsiclos  the 
ono  rofcrrod  to,  all  snitable  (or  the  object  for  which  they 
are  designed. 

Messrs.  Ransomes,  Sini9,  and  Jefferiw  exhibit,  among  other 
ott£inea,  h  iong  stroke  stationary  engine,  suitable  for  elec- 


oonatmcted  by  tJiis  firm.  The  parta  have  been  carefully 
apportioned]  and  the  materials  an  selected  as  is  fonnd  ben 
fnr  the  wear  of  the  parte. 

Meftsra.  Robey  and  Ca.  exhibit  their  vertical  high-speed 
engine,  as  nhnwn  in  the  accomiiitnying  illustration.  This 
engine  is  intended  to  be  ci>uplc4l  direct  to  the  dynamo,  u 
sbowti.  and  is  estwdiiUy  scrricoiiblc  when  S|Ktce  is  imj 
portant  aa  on  hoard  ship.  In  fact,  the  engine  has  been 
specially  designed  for  ship  ligfating,  but  it  is  equally 
suitable  tor  any  other  purpose  where  gcoat  power  u 
required  iu  a  small  space.  It  is  designed  to  work  with 
a  high  ateam  {iressiu'e,  and  may  be  arranged  to  run  at 
viirioun  speeds  aa  laay  be  found  moet  suitable  for 
the  work  it  lus  to  do.  All  the  wearing  parts  have  verr 
Urge  Biu-facoi,  nnd  it  is  Rlted  up  with  means  for  aell- 
luiirication,  so  that  it  may  be  run  coatinuously  without  any 
ri«k  of  huitk'ii  iMHiringa.  White  every  pari  of  iL  is  tboruughlr 
well  lubri(.'nu«l,  it  is  so  arranged  ihat  no  (»l  is  trasteu- 
When  used  for  electric  lighting  it  i*  mounted  on  a  caat-iroo 
ha.se  plate,  the  other  end  of  which  carries  the  dyiiamoi 
US  shown  in  the  illustration.  The  baae-plate  is  provii&feH 
trith  Lugs  and  adjusting  eercws,  so  that  the  driving  b«lt  e^H 
be  tightened  without  stopping  the  madiinery.     Thean^n6 
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is  perfectly  balanced,  ao  fts  to  run  at  a  high  spect  without 
oxccsDive  wear,  mid  the  whole  formB  u  strong,  diiniblo,  and 
cotnpnct  motor,  which  can  >j6  thoroughly  relied  u[«in  to 
■work  economically  anti  eafely  during  long  nin»  without 
giviiit;  trouble. 

BeaidoH  thfl  cnf^in^  ahov*  reforrod  to  Nfeura.  Roboj 
exhibit  one  of  their  well-knuwn  compound  Robey  aemi-fixed 
enflin«s,  which  is  6U«<1  with  their  })ate)il  autotuatic  governoi' 
nnu  Utile  expniisioii  gear,  by  meanx  of  which  the  utninKt 
econnmy  in  etoam  is  proditcud  with  perfect  re^uki'ity  in 
speed.  It  is  sfkid  lha,t  a  series  of  careful ly-cotid acted  teste 
show  that  the  iraiiroved  c»jtu|ioiiiid  olivines,  a.*  made  by 
Hobey  and  Co,,  will  work  with  ii  cort^umiition  of  lesti  than 
31b.  of  Welnh  coal  j»er  horsepower  per  hour  when  deTelo])- 
iiig  two  and  a  half  times  t'heir  nominal  [jower.  Tli^iiidoa 
these  are  several  other  engines  of  thi«  firm's  well-known 
make. 


lilcaitn.  B«bo;  nod  Co,'*  Tertica)  High  spwd  Ed^c. 

lb  is  not  necesauy  to  refer  to  the  workmanship  of  the 
irtll-known  firms  whose  exhibits  are  mentioned  here—that 
will  be  sure  to  be  tint  elass. 


ON  THE  HEAHNG  OF  CONDUCTOfiS  BY 
ELECTRIC  CURRENTS.-U. 

BY  \.    K.    KBNSELIY. 

Tho  acconi|Mnyi[it!  dinj-rBni,  Kift,  4,  shows  the  curves 
obtained  by  freely  connoclini;  the  plotted  obecrratioiia 
resulting  from  the  whole  aorioa  of  panel  mousurementa. 
The  orrlinnten  represent  the  temper^iinre  elevations,  and  the 
abscissas  arc  the  cun-cnt  Btrenj;t.h»  to  which  thojo  tempera- 
ture elevations  are  due.  Of  thu  three  counoctod  variubles, 
diameter,  current  strength  and  rise  of  temperature,  this 
ti){un!  roost  clearly  indicates  the  relation  between  tempera- 
turo  and  current,,  while  the  influence  of  di^mnter  may  be 
deferred  for  the  moment.  It  is  seen  bhut,  gencnilly  speak- 
ing, the  temperature  elevation  varies  as  the  si]Uiire  of  tho 
current  strength  for  any  given  wire.  This  would  be,  per- 
haps, rigorously  true  if  ihu  reeistance  of  the  wire  diii  not 
increue  with  temperature,  tf  the  conductivity  of  the  panel 
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remained  eonstant,  if  the  s^tace  botwoen  the  wire  and  the 
panel  walls  were  tiUeil  with  solid  material,  and  finalty  if  the 
exterior  surface  of  the  jianel  were  luaintajned  at  the  t«m- 


pemture  of  lurraundtng  bodieB.  Under  existing  oonditions 
tho  niro  gonoratcc  hnat,  owing  to  ito  riaiiig  rosistaitco, 
fa»l«r  than  the  square  of  the  curtont,  wbilo,  on  iho  olhur 
hand,  radixtion  and  convection  fratn  the  external  BurfacQ 
too  more  thiui  proportionntoly  active  m  the  tempenituro 
riava,  tho  two  doviationn  thus  coiuiteractiug  to  HOmo  extent, 
so  that  while  the  above  Inw  cannot  be  iuc[iect«d  to  apply 
ncciirntoly,  the  ob«crvfttions  show  the  departure  from  it 
axv  not  so  ](rCttt  as  to  make  tho  nilo  practically  uusorvicu- 
able.  Fur  diameters  below  OlOio.  (025  centimetre)  the 
temperatuivs  elevation  ippearn  to  have  risen  mora  slowly 
thun  ibu  wiiiiirc  of  thij  current,  while  fur  (lia.[uet«rH  above 
0-30in.  (0'7G  centimetre)  tbe  opjwsite  t«nJency  is  Khown. 

On  plotting  the  resitlta  of  Fig.  t.  in  such  a  miinnur  aa  to 
elioit  the  dejioudoncij  of  temperature  elevation  on  diAmeter 
alorio  fur  coiist^int  cumint  strongtba,  the  ciirvci'  »o  ubt&iuecl 
bave  not  been  ideiitilied  with  any  ample  algebraic  law  ;  in 
fact,  the  conditioiia  are  of  so  complex  a  nature  as  to  alTord 
little  hope  of  »  aimpio,  yet  rigorou«,  bw  apjilying.  The 
toss  of  beat  is  taking  t)lac«  first  by  conduction  tbrough  the 
insulating  covering  of  the  wire  ;  then  by  conduction,  con- 
vection, and  nidiiition  through  tho  oncloaed  air  siNice  ;  iioxti 
by  couiluctioti  throujih  the  woodwork,  and  finally  into  the 
Hoor  or  wall  to  whicn  the  panel  ia  fixed,  while  i-ailiation 
and  convection  utrry  ofl'tlie  heat  from  the  free  aaiface 
exposed  to  the  air.  Even  utidcr  the  Kimpli^Jit  coiictitions 
that  can  be  impoeed  in  imuginutiuri  njMiti  tbti  [luniO,  Hiicb 
us  cylindrical  form  with  free  iiccesa  of  air  all  round,  and  a 
tight  fit  uitoii  the  wiro  iiC.  the  axi«,  the  law  of  tempeiuture 
increaJM  with  di:unoter  for  consUiiit  curroaU  would  involve 
tho  ralic"  of  the  panel  diameter  to  the  wii-e's  diameter  log- 
arithmically, and  the  vaiioua  di^tymraebrical  but  prau- 
tdcal  coiidiliuns  can  oidy  wrve  to  make  tho  law  mure  com- 
plicated.  In  the  absence,  then,  o[  any  simple  rigorouti  law, 
It  becomes  noceaaary  tc  select  some  jiarticiiUr  temiieiulure 
stevAtion  aa  the  »afc  limit  whi<:h  <l  wire  can  be  allowed  to 
reach  under  oixlinary  conditions,  and  thun  to  find  the  bost 
em))irical  nile  which  shall  apptoximate  aa  nearly  ad  uiiiy 
■jc  ticudod  to  the  cui-vo  o(  cx]wrimental  reeiillA. 

The  rule  recommendetl  by  the  committee  of  the  London 
Institution  of  KlectricAl  Kngineci's  for  tho  [ircvontion  of 
fire  losks  in  clccttic  lightiuKt  iis  published  last  year,  was 
that:  "The  conductivity  ana  Hectioniti  area  of  any  conduc- 
tor should  be  so  [m)|K>rtiut)cd  to  the  work  it  kw  to  do  that 
if  double  tho  current  nropoeod  be  sent  through  It  the  tomiHi' 
raturu  of  such  conmictor  nhall  not,  exceed  ITiOdeg.  F." 
With  this  rule  an  »  gllidc,  the  only  remaining  ipieKtion  IB 
the  normal  teniiiciitture  of  tho  wire*  from  which  the  rise  is 
assumoil  (o  tike  placv.  A  collar  in  winter  time  might  have 
a  temiwi-atiire  of  -lOdeg.  F.  (-l.'Kle;;.  C),  while  neai- 
the  ceiling  ot  an  urtifieiaiiy-warni&ri  riHim  the  thermometer 
might  reach  lOOdu^.  F.  {38<tog.  C).  Xt  it  would  bo 
04it  of  the  iiu<»tiu(i  to  dcaign  every  wire  iu  a  house  for 
tba  exaet  tompetatnru  it  might  normally  pa^Hesa  at  <liF1'o- 
rwit  poniont  of  it«  lun^b,  a  fair  mean  tempcinttu'e  muat 
lie  Heleotod  from  which  ail  olevHtioiut  can  bo  rockonol. 
Thia  mean  tempeiuture  niuy  be  taken  at  7  Jdc"  F.  (24dog.C.) 
Tbit)  being  ;ulmittcd,  tho  nilo  aliovo  montionecj  rei|Uit'os 
that  the  tora[tt)rature  elevation  of  any  wire  shall  not,  with 
double  the  iiroiMieed  cun-enl',  exceed  T^dug.  F. — I'.r.,  reiu-li 
above  ISOdeg.  F.  (-H-ideg.  C),  and  it  has  been  seen 
that  tliis  is,  for  pnctJcul  piU'iwHca,  oijuiviilouL  to  the 
statement  that  the  pro|)oeed  cunwit  ohail  not  piocliicc  an 
elevation  of  one-fourth  that  amount  (lO'ldeg.  C). 

Fi;:.  >  shows  the  goiictvl  rcetllts  arranged  for  tho  pur- 
poeo  of  directly  indicating  ite  observe*!  dependence  of  cur- 
rent fitreiif^th  anil  diameter  for  any  j^iven  teni])cr.iturB 
elevation.  Taking  for  gniiited  that  the  lOdog.  C. 
elevation  iH  thiit  which  [ii-usciilKsn  thu  siifoty  limit  as  above, 
then  thu  om|tiric;iI  foimiilu  which  iihall  reproHont  the  10- 
degieo  curvo  will  form  the  nile  hy  which  the  stfo  diameters 
ot  |>anolled  win»  may  be  dcLcrmini.il.  For  tho  lOdu^-  *-'■ 
curve  iteulf  it  ia  ilifliciilt.  U)  Kii'l  »  »iniplu  cpLitiun,  bul  for 
the  broken  line  cur»-B  near  it,  —  —  — ,  which  follows  ihe 
current  whoso  double  rd^  the  temiieraturo  lOdeg.C,  the 
equation : 

Limiting  current  in  um^ietie8  =  ^4>i>  (iliamotoi  of  wire  iu 
inches)!,  is  seen  to  be  cloeely  applicable  except  for  very 

«n):dl  wires  the  curve ,  in  conjiinctton,  being 

llic  stjjct  locua  of  thi«(Mpmtion> 


This  formula  makes  tho  small  wires  rather  larger  than 
experiment  has  shown  they  need  be,  but  it  will  l>«  seen 
that  even  then  they  are  much  smaller  than  the  Boanl  a£ 
Trade  rule  requires. 

The  following  an,  then,  tho  proi>osed  formuko  (or  d«ter- 
mining  tho  limiting  nafe  currents  and  diameters  for  iiuu- 
latiKl  cop[ier  wii-cs  in  wooden  panels  : 

C  =  560  d^,  if  if  he  axprossod  in  inches ; 

=.     001776d|,  if  rf  „  „         „  mils.; 

=  138  (fS,  if<f„  „         „  centimetres; 


diHii 


=     4-575 
And  recipi-ooally, 
d  =    0-OU7  Cjj,  if  <i  be  expressed  in  ioehM; 


millimotrw. 


U-7  C 
=  00 174  C 
=     0-371    C 


mik ; 

canlimetrOB ; 
miltimfltres ; 


For  ordinary  purEMses  it  is  cotivoiiiont  to  remember 
that  when  U  le  expressed  in  inches  sod  C  la  amporoe, 
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From  these  daiji  we  bare  the  following  table,  p'ving  in 
inchut)  and  centimetres  the  diameter  of  insulated  copper 
wii'e  n6ceHsai~y  for  any  eimciliud  current : 


.MEiiiiiiun  ufe  rUaiROCar 

Fall  or  potantial  in 

Am[i*reB. 

ol  cii]>!ter  wim. 

OirfuUr 
mlU   per 

win  at  full  load. 

Inches. 

Cnia. 

omiMrD. 

VulU  por 

loat. 

Volta  per 
nwtn. 

1 

OOld 

0-038 

2SS 

0-0509 

0166 

6 

0003 

0-109 

S70 

0-0305 

0-100 

10 

0-069 

0-176 

480 

0-0357 

0-0777 

IS 

0'090 

0-Si29 

540 

0-0208 

0-0681  ■ 

20 

0-109 

0*277 

500 

0-0189 

o-oeail 

■^ 

0-126 

0-320 

640 

OS)177 

0-0681 1 

30 

0-W2 

0-361 

670 

0-0167 

Ci)64Sl 

S6 

oiae 

0-401 

710 

0-0158 

0-0616^ 

40 

0-172 

0-437 

740 

01)152 

o-04se 

45 

0-186 

0-472 

770 

0-0147 

0-0481 

50 

0.200 

0-508 

800 

0D14I 

0-0461 

65 

0-213 

0-541 

825 

0*0136 

0-0447 

60 

0-22S 

0-572 

806 

0*0133 

0*0437 

68 

0  238 

0-605 

870 

0-0129 

00423 

70 

0-250 

0-636 

890 

0-0126 

0-0413 

75 

0  268 

0-6&5 

916 

0-0123 

0-0403 

80 

9-2JH 

0-606 

940 

0-0120 

0-0393 

86.,.. 

0-286 

0-724 

960 

0*0118 

0«386 

90 

0'296 

0-762 

970 

0-0116 

0«S7B 

95.... 

0  307 

0-780 

090 

0-0113 

00378 

100 

0-31B 

0-80ft 

1010 

OOllI 

0-0366 

110 

0338 

0-&61 

1040 

0-OlOfi 

0^1368 

120 

0'3SB 

0-909 

1070 

0-0106 

0-0S46 

t30 

0377 

0-968 

1090 

0-0109 

0.-0337 

IflO 

0-306 

1-01 

llSO 

0*0099 

0-0387 

16C 

0-«l6 

1-05 

llfiO 

0-00976 

o<iaao 

175 

O'flei 

1-17 

1310 

0-00929 

003C6 

200.,  .. 

0'601 

I-2S 

1270 

0-00687 

0«901 

22S 

0H5 

1-38 

1320 

o-ooe£3 

0-tiseo 

250 

0.685 

1*49 

1370 

o-oew7 

0-0866 

276 

0  623 

1*68 

1410 

0-00798 

0<ObS' 

300 

0'660 

1*68 

145C 

0-0O77I 

0-0263 

325 

OtOT 

1-77 

1490 

0'007S3 

0-0917 

3dO 

0-732 

1-86 

1630 

0-00734 

ODMI 

376..  .. 

0-766 

1-06 

1570 

0^KI716 

04SaB 

400 

0-800 

2-OS 

1600 

0-00714 

oosa 

426 

0'832 

2-11 

1630 

0-00602 

OUSST 

ISO 

0-865 

2-20 

1660 

0-00674 

a-oaai. 

475., ,  , 

0897 

2-2S 

1600 

0-00666 

0.0018 

500 

0-928 

2-36 

ITJO 

0-00662 

00814  < 

660 

0-988 

a-51 

1775 

O-006M 

O0808 

600 

1-049 

2-66 

1840 

0-00616 

0.0801 

700 

1-16 

3-95 

1900 

0-00585 

0«19B 

800 

1-27 

3-23 

aoao 

0*00658 

0O133 

!W0 

137 

3-48 

9oeo 

0*00630 

0-0177 

1000 

1-47 

3-7J 

2160 

0«M21 

0D171 

l>.tr,(;  liiKiiUunl  hiuKt  wiitti  Mrtyiiix  ootitiuuosi  <nimat%  mi4 
i.'iii^AtL'-l  in  u<H»'lc'n  t>*.n(!lliiih'.  Cumicr  rrainUritj :  l-tM  oiicraluM 
at  0<U>!.  r.  —  1-870  :iikrul>iua  At  34Ji^.  O.  asMUMil  tem^wfatue* 
i>f  lull  JoBil.     roniliiclivily  tlluicaJ,  OS^ier  c«nL 

This  table  ahows  that  whatever  tem[>et-aturc  elevation 
mi^ht  be  adopUxl  a^  tho  eaioty  limit,  the  principle  of  iixiitg 
U(iun  t'ju  ■liameters  of  ootuluctora  by  allowing  a  certain 
nninlicr  of  am[>cre«  to  the  wjuare  inch,  or  a  certain  number 
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of  circular  mils  to  tlie  ampere,  can  only  ht  very  imiwrfoct 
nless  a  sliding  scale  be  amingpcl.  Thitfl  the  ilinnieter  of 
ire  which  coincides  with  the  Bosrd  of  Tmilo  limit  ot 
,000  araperes  per  wiiiura  inch  ia  OriOliri.  for  200  umpciLw. 
^According  to  Iho  lable,  that  rule  would  nut  lie  Ktiu  fur  wires 
abovo  that  tliameter,  while  for  wires  beneath  that  diamat«r 
it  would,  in  respect  to  safety,  be  very  tuiocuDomicLl.  Thus 
to  carry  400  ampere*  at.  1,000  amperes  per  square  inch 
roquinjs  508,000  firtjular  mils,  or  a  diameter  of  0-713in., 
while  the  table  indicates  O'SOOiti.,  and,  on  the  other  hand, 
to  cum.'  40  amperes  the  same  rule  culls  for  0-225Jn.,  the 
table  showing;  only  0'172in.  la  be  iiecossary. 

Foi"  the  same  reason,  when  the  siwce  occupied  by  the 
wiix  ia  no  object  there  ia  always  an  economical  limit  to  the 
B)/.e  of  the  main  in  any  house  instalUtion,  fur  if  the  f».ll  of 
potential  pormiaaihic  in  them  roduces  their  selection  to  puro 
conaidcratioiifiof  eafcty,  then  itwillalwayebemoreeconomical 
to  aulidivido  the  condnKtora  for  heavy  currents.  ForoxumpJe, 
if  50U  amjsereR  have  fo  be  cjirriod  at  full  load,  the  table 
indicate*  a  main  of  0'92{*iu.  {'i^'SG  centimoti-es}  iu  diame- 
ter. But  by  takiiij;  two  equal  mains,  each  carrying  250 
umiMjres,  their  diametern  will  I>e0.'i85in.  (1-49  centlmolros). 
and  the  weight  of  copper  will  be  rodooed  r*ther  more  than 
30  per  ccnU,  and  in  all  cases  whenovei*  30  |>or  cent,  of  the 


tcniporature  elevation  ia  seen  to  have  been  about  30  i«r  cent, 
lutvor  than  that  obtained  with  a  wire  of  the  same  di».met«r, 
but  only  covered  to  a  thicknoM  of  O'Ollin.  fO-02S  cm), 
No.  Vlh 

A*  ret'ardfi  the  siu-face-nalure  of  the  insulating  material, 
curves  KoB.  IX.  and  X-  represent  the  behaviour  of  two 
wires  whose  diametei*8  and  tbicknoss  of  insulation  were 
practicully  euual.  No.  IK.  was  double-coveied  with  white 
cotton  ;  JVo,  X  ringle^wvered  with  blackened  cottou.  All 
the  ordituuT  insulated  bouse  wires  were  covered  at  the 
Cdison  machioe  works,  Schenectady,  N.Y.,  with  cotton 
Hoakod  in  a  special  insulating  liquid.  The  tomjKiraturo 
elevation  of  tJie  latter  was  about  4  per  cent  the  lower,  and 
while  it  is  ()0»sibl6  that  this  dilTerence  may  have  been  due 
to  the  superior  radiating  power  of  the  black  coating,  it  is 
not  sufficiently  marked  to  be  more  tb.in  a  pottubllity. 

Curves  Noa.  XII.  and  XIII.  show  the  temperature  eleva- 
tions of  the  same  leiiuth  of  wire  first  iJt  the  smaller  {lanol- 
ling  and  thou  in  the  Wgoi'.  In  the  luttor  oano  there  is  a 
cooling  effect  visible,  amountinK  to  lU  per  cent. 

The  concttuioii  rests  that,  while  the  exact  temperature 
olovatioHB  of  a  panelled  wire  depends  upon  a  variety  of 
factors,  it  is  capable  of  being  fairly  (Mtimated  from  the 
avet»ge  of  II  number  of  experiments  luider  actual  condi- 


t:::::    )in!!!5H!3 !  ■  I ! !  *  t  n  l ! ! !  *  l  !  t  !  !  • ! ! !  S  S  n  !  M  ! ! 
3       S       S       I       S       S       9       9       3       !f      al 

FiQ.  5. —Carves  repreMiiUo];  the  dc|ieiidoDi»  of  the  ilse  art«iiiinnt:iTe  in  wins,  upon  Ckdr  (Uaui«t«r. 


cost  of  copper  necessary'  for  one  main  will  more  than  cover 
the  expense  of  nnother  insnlating  covorinj;  and  panelling 
for  the  second  wire,  tberu  bein;;  no  indupundcnt  objectioas, 
it  will  be  economical  to  divide  the  conductor. 

This  remark  ia  of  course  not  merely  a  deilnction  from 
the  table,  nor  in  any  way  implicated  with  the  limiting  tem- 
|j«rBturea  on  which  it  is  Imscd,  hut  i»  founded  on  the  fact 
that  when  a  wire's  diameter  is  doubled,  although  it  takes 
twice  as  strong  a  current  to  develop  the  tame  heat  as  before 
per  unit  volume,  there  wilt  be  four  times  as  mucb  total 
heat  and  only  twito  as  much  surfiicc  tbruuj^h  which  that 
boat  has  to  Hud  egt-etis. 

Referring  to  the  cenerat  curve  sheet,  certain  deductions 
uiay  be  niadu  from  it  concerning  the  efTecl  of  the  nature 
and  thickness  u(  insulating  covering;,  and  also  the  influence 
of  the  {unci  dimensions. 

The  evidence  is  di-ttinct  that  with  all  the  wiru  teated, 
and  which  had  the  luuil  thickness  of  insulating  coveriag 
[nlK)Ut  0'0.''>Oin.  (O'tS  centimetre)  for  the  smdlland  large 
wires,  with  about  O'OSrjin.  (0'09  centimetre}  for  the  inter- 
mediate sizes],  the  effect  of  the  insulation  covering  was  to 
cool  the  wira  Thu*  curves  Nos.  X(V.,  XVI,,  and  XVIII., 
Fig.  4,  represent  the  ol>svrvatioits  on  bare  copper  wires, 
and  show  that  their  temperature  ulovatious  wore  fully  30 
|Mr  cent,  in  excess  of  ihat  found  in  covered  wires  of  et^ual 
diameteratid  load.  Again  curve  No.  VIII.  refers  to  a  kerite 
rire  whojc  coating  was  0-07S  (0-18,')cm.)  inch  thick.      Its 


tions,  and  care  has  been  taken  to  obtain  those  measure- 
ments under  as  nearly  practical  conditions  as  possible.  The 
mean  conductivity  of  the  wires  waa  about  99  iwr  cent. — that 
ia  U}  say,  a  mean  resistivity  of  IfiiO  absolute  legal  units. 
The  tem{>erature  coetticiont  has  been  taken  at  !  +  U'0038fl  I, 
I  being  the  elevation  in  degrees  ceiitii^rade. 

In  applying  the  rule  for  salcty  limitations  as  given  by 
the  table,  insulated  wires  are,  of  eourse,  to  be  understood, 
and  no  particular  thickness  or  quality  of  ineidation  ueotl 
then  be  specified.  For  although  cxtnt  thick  insulating 
covering  cools  the  wire,  it  wouliTnot  bu  desirable  to  render 
it  specially  thick  merely  with  that  object  in  view.  Also 
each  wire  should  have  its  own  gioovc,  or,  if  several  wires 
arc  in  the  s»nie  channel,  tlie  total  area  and  surface  of  the 
woodwork  should  bu  corruspundingly  large.  Finally,  the 
panelling  should  be  run  as  far  m  poseible  through  places 
not  oxptweil  tn  an  almoiTnally  high  temperature. — liiedtietU 


Argentine  Cable. — The  Ai^gentfne  Senate  has  ap- 
proved the  Bill  for  granting  a  guarantee  to  >Ie«srB. 
Biockcrt  and  Co.  on  the  catiital  to  be  expended  in  laying 
a  new  telegraphic  cable  to  I'lurope.  The  working  expenses 
are  fixed  at  100,000dols.  gold  per  annum,  and  the  cable 
must  transmit  18  words  n  minute;  of&cial  teli^Tams  to  bo 
sent  gratis. 
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tetl^fare  i^  the  jtaper.  H'e  luh  anr  friend*  to  rtmend>er  lU.  .Vu 
|n(>cr  that  %tt  fttiwtp  c(«)-  i-^umt  UtiimerArr*  t/t  AttttriiMn.  Sit 
do  Ki;  iH  /act,  iiv  invite  Ihem,  betiewny  that  (A«y  wUt  ftt  f>'U 
ndne/oT  Uieir  numwy. 

g^ttmm  eopim  ^  U«  fAf«f  utJi  U  wmi  on  f«f*u4, 


HIGH  OR  LOW  PRESSURE. 

Tt  is  often  eaid  that  bumauity  would  be  in  a  very 
unsatisfactory  condition  if  every  man  thought  alike. 
A  difference  of  opinion  is  like  a  tonic,  and  acts  as  an 
incentivo  to  reiklly  learn  all  about  the  question.     In 
the  distribution  of  electricity,  Edison,  who  may  be 
termed  the  Ilerculefi  of  American  electrical  engineer* 
ing,  biu  gone,  without  question,  to  the  side  of  those 
who    advocate  a    low-pressure  distribution,   while 
Ferranti,  the  Archimedes  of  England,  has  as  emphati- 
cally  gone  with  those  who  advocate  the  high-preasore 
system.      Both   these  men  are  answerable  for  the 
largest  existing  installations — Edison  in  New  York, 
Ferranti  at  theGroBVcnorGallery— though  the  latter 
has  an  installation  to  bo  worked  from  Deptford  of 
much  larger  size  still,  almost  ready  for  what  may  be 
termed  ordinary  work.     Neither  in  America  nor  ID 
England  do  th(>fie  great  advocates  of  rival  systems 
obtain  general  ollcgianoe,    Many  well-known  Ameri- 
can engineers  lean  towards  high  pressure,  many 
English   engineers  to  low  pretisurc.     Boforo  going 
farther  it  will  be  well  once  more  to  refer  to  the 
uccidentH   which,   according    to    telegrams    in     the 
political  papors,  are  both   numerous  and   lata!  in 
America.    These  accidents,  real  or  unreal,  are  put 
forvrard  by  ignorant  people  as  a  proof  why  high  pres- 
sure should  not  be  adopted.     These  advocates  do 
not  aecm  tu  know  tlinl  high  pressure  does  not  exist 
in  America  a8  we  know  it,  but  that  these  accidents 
haji^pt?!],  if  they  do  happen,  upon  what  we  shoutd 
probably   t«rni    low-pressure  circuits.       With    oue 
doubtful  exception,  so  far  as  wo  know,    no   fatal 
accident    has    bap|)«ned     from    any    really  high- 
pnissure    circuit — that    is,     a  circuit    of.    say,    two 
thousand  volts  prossuro.     The    reason   of  this,  it 
seems    to    us,    is    not  far   Lo  lieek.      Iu  America, 
for  some  reason  or  other,  they  scorn  to  deem  their 
circuits  safe,  and  are  very  lax  iu  using  protected 
wires.    As  oflen  as  not  bare  wires  are  used,  and  this 
can  only  arise,   as  we  say,   from   a  false  sense  of 
security,  from  a  wilful  neglect  of  ordinary  prvcan- 
tiun,   or  from   insensate    rnge    for    cheapness.      At 
any  rate,  the  facts  arc  as  wc  have  said.    In  America 
there  are  accidents  with  comparatively  low  preestue. 
in  1'iiinlE.nfl  none  with  very  high  pressure.    8ay  five 
hundred  volts  is  the  limit  of  low  pressure.     Ferranti 
bus  long  distributed  under  two  thousand  preasore, 
and  now  contemplates  in  bis  mains  ten  thooaaiid 
volts  pressure.    These,  then,  arc  the  rival  systfims. 
and  the  results  so  far  as  accidents  are  concemad. 
The  ooucIusioQ  on  this  point  is  that,  whether  owing 
to  the  greater  precautions  or  the  better  insahition 
used,  the  safer  system  is  the  high-preesore  system 
as  used  in  England.    The  qnosUon  of  safety  or 
danger  is  not  the  oue  that  will  prevail  to  place  ooo 
system  over  the  other.   They  can  both  be  made  safe. 
In  the  long  nm  only  one  question  will  have  weight, 
and  that  is  one  aUCectiug  £.  s.  d.     Of  course,  though 
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we  vulgarly  talk  about  current,  or  rather  we  talk  no 
becanse  our  mastora  so  taaght  us  and  so  teach,  yet 
no  piece  of  apparatus  was  ever  marde  that  generated 
"current."  In  any  circuit,  that  matter  (bo  it 
ether  or  whate%'er  it  be) — that  is.  electricity — is  there 
in  conslaat  quantity.  We  construct  a  piece  of  ap- 
paratus to  make  a  difference  of  pressure  or  potential 
to  create  an  electromotive  force,  or  whatever  we 
like  to  term  it.  That  pressure  drives  a  j^reater  or 
lees  current  through  a  given  section  of  the 
conductor  in  a  givea  time,  according  as  it 
is  greater  or  less.  Kow  the  apparatus  ie> 
quired  to  create  a  high  pressure  is  different  to  that 
required  to  create  a  low  one.  Both  initial  coat  and 
cost  of  maintenance  differ,  but  even  this  is  not  the 
crucial  question  which  brings  conviction.  It  ia 
rather  to  be  found  in  the  initial  cost  of  mains,  as 
most  of  our  readers  are  awaie,  and  those  converted 
to  a  high-pressure  system  are  generally  converted 
because  the  capital  ontlay  for  dietribntion  seems  to 
be  so  much  less.  In  the  high-piefisuie  system,  to 
the  initial  cost  of  mains  should  be  added  the  cost  of 
the  apparatus  for  conversion  from  the  high  sending 
to  the  low  working  pressure.  This  is  not  all  ;  the 
cost  of  maintenance  of  this  apparatus  must  also  be 
added,  so  that  the  question  is  not  so  simple  as  it 
appears.  Add  to  these  considerations  that  the  low 
pressure  is  generally  a  constant -current  system  and 
the  high  pressure  is  an  alternating  system,  and  other 
complications  arise.  The  constant  current  can  at 
once  be  utilised  for  distribution  of  power,  the  alter- 
nating cannot,  though  apparatus  is  promised  that  it 
is  said  ^vill  enable  it  to  be  so  used.  Thus  the  one 
system  is  calculated  to  at  ouce  increase  revenue  over 
and  above  the  other.  This  again  brings  the  real 
value  of  the  two  systems  closer  together,  even  in  the' 
eyes  of  those  determined  to  see  good  only  in  the  one 
and  bad  only  in  the  other.  The  uncertainty  of  the 
real  value  of  cither  system  is  eo  great  that  we  feel 
disposed  to  say  it  cannot  at  this  stage  of  operations 
be  determined.  Time  alone  will  prove  the  flexibility 
of  each  system,  time  alone  will  give  figures  relating 
to  capital,  maintenance,  and  revenue  accounts  ;  and 
till  the&e  arc  known  with  absolute  oertainty  all  the 
abstract  arguments  of  Edison,  on  the  cue  hand,  or 
any  supporter  of  the  high-pressure  system,  on  the 
other,  are  so  much  wasted  breath. 

Nothing  is  more  certain  than  that  both  systems 
are  workable  systems,  and  nothing  is  more  certain 
than  unless  alternate-current  motors  can  be  designed 
and  constructed  the  constant  current  must  prevail, 
though  whether  the  pressure  is  ultimately  to  be 
high  or  low  we  cannot  gay.  Perhaps  both  systems 
will  survive,  and  be  utilised  according  to  the  circum- 
stances eurrotmding  eocb  individual  case.  In  regard 
to  this  controversy  we  should  like  to  be  able  to 
obtain  accurate  data  as  to  cost,  but  firms  and  com- 
panies hesitate  to  make  public  the  figures  they  obtain. 


The  initial  cost  of  the  New  York  installation  was 
out  of  all  proportion  to  what  the  cost  of  a  similar 
installation  would  be  now ;  bo  bos  been  the  case  at 
Deptford.  Thus,  the  figures  of  these,  if  we  bad  them, 
would  be  misleading.  The  greater  initial  cost  is 
followed  also  by  a  greater  cost  of  maintenance,  for 
the  dynamos  as  originally  put  down  at  New  York  arei 
far  from  as  perfect  as  those  made  to-day,  and  without 
doubt  jVIr.  Ferranti's  dynamos  will  nob  be  perfect. 
Correct  figures,  then,  cannot  be  forthcoming,  and  tho 
taking  of  sacb  figures  as  these  are,  making  deductions 
here  or  there  for  increased  efficiency,  leads  to  no 
certain  end.  The  Americans  graphically  describe 
the  uncertaui  politician  as  a  mugwump,  and  no 
doubt  they  will  coin  afi  euphonious  a  term  to  express 
the  uncertain  electrician.    What  will  it  be  ? 


CORRESPONDENCE. 


THE  liBV.  STOPFOKD  BROOKE  AND  THE  SILVER- 
TOWN  STRIKE. 

To  mv.  Enrron  op  The  ELi!;cTRK;.iL  Enginkbh. 

Slit, — Tho  Rev.  Rtopford  Brooke  having  proochod 
recently  on  thiii  siibjivct  at  Bedford  Ch^iiel,  we  enclose  for 
publicatiou  our  coiTespondenco  with  rofoience  to  his 
sermon.— Yours,  etc. 

Wm.  J.  Tylhr,  secraUry. 

The  India  Kubber.  Gutta  Percha,  and  Tclow»i)hic  Works 
Comjiiiny,  106,  Cannori-Btrefit,  K.C  ,  Doc.  10. 

"India  Kubber,  Gutta  Pcrtha,  iind  Telegraph  Works 
Comjiaiiy,  106,  Caiinoit-»treet,  E.C.,  Dec.  3. 

"Sir,^in  ycftlenlay's  SUir,  ol  wliiuh  1  eiicloHQ  a  copy, 
you  aiD  reimrtod  to  have  nuwlc  the  folJowiiif-  atiitomvntc 
jmhiicly  to  your  congregation  : 

"  1.  Thill  llii»  coinpiiny  m^idc  XlfJO.OOO  jrtofit  Iiwt  yew. 

"  i.  Tbut  our  sbiuuhoMors  uro  rscoiviiig  »  dividend  of  15 
|)er  cent. 

"S.  That  if  lads  working  in  a  temperature  of  laOdeg. 
tkt  our  factory  lake  hAlf  an  hour's  miit  before  going  into  a 
cold  room  they  ar»  dischai^ed  at  tho  end  of  the  week  with- 
out cuu^euaaigiie^l. 

"  i.  TImt  girl*  are  liable  to  bo  kept  idEo  all  day  at  our 
factory  if  work  is  licit  readv  for  them,  and  then  are  turned 
off  without  my  for  the  idle  day  if  tbiy  gn  or  ofHi  to  go 
home,  and  that  their  time  is  wsizwl  on,  but  not  paid  for. 

"  .'i.  That  ii  jwor  widow  with  a  LifRc  family  who  earns 
I -is.  a  week  at  our  works,  and  one  week  by  a  desperate 
spurt  He.  (>d.,  was  docked  Id.  an  hour  Iwcail-io  the  manager 
tnonght  she  had  Ixscii  underworking. 

"6.  TliAtoM  hiindiiatoiir  works  had  boon  tbicalcnod  with 
■li»rai««ul,  and  wlicn  they  heggod  leave  to  stay  they  were 
allowed  to  do  so  at  id.  Ic**  an  hour. 

"  Assiimini;  that  yoii  are  coiTOctly  loiJorLod,  I  am 
directed  to  ask  you  uiion  what  evidence  you  made  those 
stiitentent4,  nil  of  which  are  untrue,  and  on  the  strength  of 
which  you  obtaiiiod  monoy  from  your  hearors,  and  to 
request  a  reply  In  wiiting  without  deUy. — I,  am.  sir,  your 
obe*liciit  Kcrviitit,  Wm.  .1.  TYUiB,  secretary. 

"The  Rev.  Stopford  A.  Hiooke,  M.A.,  I,  Manchcater- 
sqiiare,  W." 

"India  Rubber.  GutUi  Percha,  and  Telegi-ajih  Works 
Com|iany,  106,  Cannoii-slrect,  E,U.,  Dee.  6. 
"Sir, — In  our  letter  of  the  3nl  insl.  wc  called  yout  atten- 
tion to  six  untrue  staienieniE!  to  which  you  were  reported 
to  have  given  ciiricncy  from  your  pntpiu 

"  Yoat«nlay  we  received  a  Iobi«r  nxim  yo«r  solicitors, 
which  we  refuse  to  la-ovpt  as  a  reply.  Our  solicitor  will 
corretpond  with  tliem  if  occasion  should  arise,  but  for  the 
present  wo  liave  to  do  with  you  only. 


"  Tho  subetantf&l  accuracy  of  tho  Star's  report  of 
your  eormoii  seems  to  iis  sufficiently  [irovecl  by  the  similaT 
reports  pnblhbed  by  at  least  three  other  newsjKipers — the 
OaUjf  News,  tho  Pall  MaU  0,iuiU,  and  the  Ef)io.  Have 
you  made  a  public  disavowal  of  any  of  thetie  reporte  I  No. 
Are  y»[i  reHerrtDg  that  disavowal  for  your  congregation, 
whom  you  so  ^roa^ly  mmlixl  into  parttii};  with  their  monoyl 
\Vc  flhiiU  800. 

"  Besides  tho  six  cases  to  which  we  called  your  attention, 
you  appear  to  have  thought  it  consiBtent  witn  your  roeponst- 
bility  aa  a  Chnittiaii  minister  to  donouiieo  us  for  not 
acccptinj;  arbitration  (us  if,  forsooth,  wo  bar]  no  choice  but 
to  |Mrroit  ouUiders  or  voUiiiteem  to  interfere),  to  aasert 
that  W6  refuse*}  to  »ee  those  who  ofTorocI  to  arbitrate 
(which  iif  iMitiue,  for  wu  &aw  all  who  callod  und  toM  thom 
WIS  could  not  a){rce  to  their  prDjimal),  to  say  that  our  work- 
men were  Liicked  out  (which,  as  thoy  very  well  know,  iti 
untrue),  iiuii  generally  to  dvecribu  our  system  ua  one  of 
criiot  injustice. 

"  We  charge  you  with  having  bnnie  falao  witiiesa  a};ainst 
UG  in  theae  ten  apedfiad  instances.  If  yon  w&ra  mi^reported, 
you  ahoiiUl  at  loaat  have  had  the  imitilinuss  to  bull  iis  what 
you  dill  say  under  these  beads,  for  w«  infer  from  your 
lawyora'  letter  that  you  preached  from  maniiBcript.  If  the 
reports  are  substantially  truo,  you  staud  couvicto J  of  having 
used  your  pulpit  for  the  circulation  of  gross  slatidera  ton- 
cocted  from  hearsay,  or,  at  beat,  e-r  parte  statements,  which 
you  ought  to  have  verified  or  disproved  by  enquiry  at  this 
nflice. 

"  In  short,  you  have  traduced  recklessly  and  without 
scniplo  those  who  are  as  honourable  and  humane  as  your- 
salf,  and  when  brQUf{bt  to  book,  instead  of  fraiikty  corifes- 
sing  your  mistake  and  apolcgieiri'^,  you  seek  to  shelter 
yourself  behind  your  lawyers  and  throw  the  blame  on  the 
rep  )rttr».  Moreover,  having  ao  behaved,  you,  of  all  meit, 
uresumo  to  say  who  are  gentlemen  and  who  ai-e  not.  To 
judge  by  your  own  conduct,  you  ai-e  not  u  good  authority 
00  this  point. 

"  It  may  interosb  yon  to  loam  that  aoroe  of  your  gentle- 
men have  taken  to  kicking  and  maiming  their  follow  work- 
men and  workwomen  who  did  not  agree  with  them  on  the 
Uboui'  c|ue«tion.  I'vrhaps  thoy  did  this  by  way  of  com- 
mcntarj'  on  your  estimate  of  them.  One  of  their  latest 
victims  now  lies  dangeroiinty  ill  in  hospital. 

"  One  more  bueluM  clmrKU,  by  tac  way,  you  bring 
against  us — that  wc  have  allowed  atatoments  in  the  prcas 
flimilar  to  youi-  own  to  |ias8  uncontradicted.  If  this  were 
true  it  would  not  help  yon ;  but  yo\i  know,  or  ought  to 
know,  and  jM-obabl>'  your  infoi'muuts  did  know,  that  on 
three  Be|>at:ite  occasions  during  the  strike  we  have  ad- 
dressed a  letter  for  publication  to  about  100  newsiHtpers, 
ewin^  a  clear  and  irrefutable  statumvnt  of  thu  main  facte. 
We  will  add,  bowever,  that,  considoring  the  cbaniiol 
through  which  the  chaigoa  ugainst  us  in  tho  [»-e8B  bavf! 
chiefly  been  disseminated,  we  thotild.  have  boon  fully 
justifiod  in  ignoring  them. 

"  We  venture  to  surest  to  you  a  thorough  reconsidera- 
tion of  this,  the  latost question  on  which  you  have  preaumed 
to  dogmutiso.  Whether  y«ii  will  be  led  iu  some  way  or 
other  to  make  amends  remains  to  be  seen. 

"  We  reserve  the  right  to  publiah  this  correspond  euce. 
"  1  aia,  sir.  yours  obediently, 

"Wll.  J.  TviJiii,  secretary. 

"  The  Rot.  StopfoH  A.  Brooke,  M.A., 
1,  Maucbeater' square,  W." 

"1,  Maiichestor-etjuare,  W.,  December  8. 

"Sir,— -Tho  tone  of  your  letter  of  tho  fith  in»t.  ia  euch 
that  I  might  well  leave  it  unnoticed,  but  I  prf'fer  to  define 
in  a  few  words  my  pwiition  in  the  question  thai  has  arison 
between  u«,  aiid  to  point  out  how,  in  ray  opiuioii,  some 
SOud  result  may  yet  be  attuinod. 

"  As  you  are  aware,  the  statenienta  mode  by  me  on 
Sunday,  tbo  1st  of  this  month,  were  the  repetition  ofittjito- 
ments  made  by  your  «oiu|>auy's  former  wurkpooplo  to 
friciub  of  mine,  on  whofle  capacity  and  judgment  f  have 
every  i-eamn  to  rely,  and  in  making  iJiem  1  ex^Jained  fully 
Ul«  source  from  wluch  they  were  <Ierived.  Von  now  eoIecL 
a  few  of  these  statements  to  give  thom  a  cateaoriu^l 
dental,  and  then  call  upon  me  to  withdraw  and   apologise, 


and  you  appear  to  think  that  I  am  entitled  to  cooeure  for 
haviug  accepted  the  information  given  to  my  friends  by  Uie 
workpeople.  But  I  do  not  Hue  why  I  should  accept  your 
catecoricid  denial  of  statem«ntfi  made  by  persons  directly 
concerned  in  tJie  mattera  under  diKussion,  when  your  own 
information  on  most  of  those  matters  miut  noceasaiily  be 
second  band. 

"  Vou  appear  to  think  that  the  managers  of  your  oom- 
pany  have  iioreRpontibility  to  outside  opinion.  I  bold  a 
contiiry  view,  and  I  siioVe  strongly  of  tie  conduct  of  your 
directors  in  refusin);  arbitralion.  This  refusal  you  apparently 
do  not  deny,  but  only  seek  to  minimise  the  diwourtMy 
which  nia-rked  the  rejection  of  the  proposal — a  diacourt«qr, 
I  niuy  add,  which  wati  cortuiiily  not  an  oncouragemeut  to  a 
stranger  who  might  interest  himself  iu  tlie  dispute  to  make 
application  to  rour  ofUce,  aa  you  now  sui^est  1  ought  to 
have  done.  1  trust,  however,  your  dirdctors  may  yet 
see  their  way  to  accept  the  proposed  arbitration,  an'f  I  am 
quite  willing'  to  put  all  the  information  given  to  me  into 
the  banda  cm  any  arbitratoi's  selected,  with  the  view  of  its 
being  tested,  and  if  in  any  point  it  turns  out  to  bo  tm- 
founded,  I  efaall  at  oiica  give  publicity  to  the  refutation  of 
charKEH  maile  by  your  work)H!Opl6  now  on  strike — cbargei 
which  I  am  glad  to  aoo  you  feel  to  bo  a  roproach. 

"  I  must  decline  to  continue  this  correspondence,  but  if 
you  think  that  I  incurred  legal  responsibility  to  your 
directoE's  my  solicitors  will,  of  course,  attend  to  any  eom- 
mn ideations  you  may  send  thom. 

"  Hay  publicatian  of  our  correKpondencc,  whether  by 
you  or  me,  will  of  course  include  this  letter. 

"  I  am,  sir,  your  obediout  un'ant, 

"Stopfoko  a.  Bihioke. 

"The  SecreUry,  India  Rubber,  etc.,  Company, 
106,  Cannon-street,  E.C." 

"India  Kubbcr,  Uutbu  I'urcha,  and  Telegraph   Works 
Coro(>Bny,  106,  Cannon-alreet,  KC,  I>ec.  10. 

"  Sir,— Wo  have  received  your  letter  of  the  Dth  inet.,  aitd 
wish,  for  your  own  credit's  sake,  you  had  acted  diHereatly. 
Surely  it  wag  incumbent  on  you  uithor  to  withdraw  your 
chaises,  or  to  eub«tantinto  them. 

"  Instead  of  doing  this,  you  add  another  to  the  long  list 
by  accusing  us  of  discourtesy  to  Messrs.  Buxton,  Wobater, 
and  othor.t.  V'ou  insiiniato,  too,  that  wo  found  it  convenient 
to  ignore  isomo  of  your  imputationa,  whereas  you  vgll  know 
thai  we  Iruvoriiod  every  atatomont  published  in  the  fuUwt 
available  rejioit  of  your  sermon,  and  then  cbidlongcd  you 
to  produce  your  evidonce- 

"  Having  thus  aggravated  your  ofTenoe  againat  ua,  yoa 
itidicata  our  legal  reme«ly,  and,  forgetting  the  unspariBg 
abiiBo  of  which  your  sermon  was  full,  wince  under  Ibe 
natui-ully  indignant  tone  of  our  letter.  Moreoror,  by  a 
curious  procesH  of  reasoning,  you  find  you  can  accc{it 
aasei'tionti  to  oiu*  discredit,  but  not  our  dcnialx. 

"  We  take  Leave  of  you  with  a  feeling  of  great  r«gr>fe 
that,  having  gone  so  fur  astray,  you  shrink  from  m^Ung 
admission  and  atonement. 

"  I  am,  sir,  yours  obediently, 

"  Wm.  J.  Tylek,  socretory. 

"  The  Kev.  Stopford  A.  Brooke.  M.A., 
1,  M&nctiester-stiiure,  W." 


INSULATED  \YIKE. 
To  the  Editou  of  the  Elkctrical  Engiks 

Sir,— Mr.  W.  Fowler,  chairman  ol  tho  Kowler-Wa 
Cable  Company,  Limitod,  is  reported  to  have  stated  ab  i 
company's  statutory  mooting   on    the    flth  instant:  "We' 
found  a  place  on  the  Thames  at  North  Woolwich,  formerly 
used  by  Mr.  Ilotiley,  a  great  maker  of  cables,  but  long  sineeJ 
decoased. "    As  this  At<itomuiit  may  be  tAken  to  imply 
the  late  Mr.   Het-loy  ceatujd  tu  manufacture   cables 
givin)*  U]i  tho  wurkd  Mr.  Fowler  referred  U\  I  b^  to 
that  Mr.    tlonley  forthwith  adapted  adjoining  works,  and 
fitted  them  with  the  moat,  modem  and  approvtid  macbitiery 
for  cable  making,  and  chat  thoee  latter  works,  and  all  Mr. ' 
Henley's  patents  connected    with   aubmorinc    and    othoT'l 
cables,  woro  in    1S80  aoU  to  our  company,  Mr.  Henley' 
contiDuing  the  manitgeiuent  until  his  deceaae  in  1883. 

A  loigQ  proportion  of  your  roa^lcrs  are^  of  coiidm,  amtft 
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of  the  eontlnuei  activity  of  those  works,  as  amongst  your 
rea<.lers  :u-q  ho  <Ioubt  iitcludod  most  o(  our  customurs,  but 
to  avoid  any  Ulcelihoot]  of  orror  wu  shaU  bo  glad  if  you  will 
kindly  itiaert  thiii  letter  in  your  next  isaiie. 

As  n  malt«r  of  fact,  sinco  Mr.  U«nloy'a  cl«c«uc  the 
o>mpany  has  rvapod  the  boiielit  of  the  groat  dovtilopmeiit 
of  «k>ctnoul  indiiHtriaa,  and  the  biiBtneas  has  tripled  or 
qua<lrupled  einco  1882,  DUny  tons  of  copper  being  now 
used  per  week  for  electric  light  conductors  alono,  in  addi- 
tion to  which  we  have  considerable  employment  in  making 
ttilepboue,  telograph,  and  other  irires  a&d  cabiM,  our  out- 
turn of  Buboianue  lolegrauh  uiblu  during  the  praaent  year 
having  exceeded  1,000  miles. — Yours,  etc, 

G.  SuTTOK,  manager  and  secrotary. 

W.  T.  Honloy's  Telegraph  Worka 
Company,  Limited. 


REFLECTOKS. 

To  TIIK  EniTOR  OF  THE  ElJCCTRICAL  EsaiNRBB. 

ijiit, — With  reference  to  your  very  kind  notice  of  the 
American  reflector  ahados,  which  1  am  introducing,  in  your 
iaiuo  of  yesterday,  it  occurs  to  me  that  reader*  ei  the  same 
may  conclude  that  the  whole  of  the  lilting  iltufitrated  la  an 
American  imjtortation.  Aa  a  matter  of  fa«t,  the  glaft*  ahade 
ia  the  only  part  which  !  import,  al!  the  tittings  a.)d  holdont 
for  tho  same  being  entirely  of  my  own  doaigo  and  maau- 
focturc. 

I  believe,  also,  that  I  am  i-ight  in  saying  that  the  idea  of 
making  fittings  to  bold  several  of  the  soodee  at  variotis 
angloo,  Bud  so  obtain  a  j^eneral  h'ght,  is  my  own,  and  that  it 
baa  not  been  tried  in  America. 

I'^c  iiiaertjon  of  thin  in  yoiir  next  issue  will  much  oblige. 
Youns  etc.,  It.  L.  B.  IUtbbonk, 

7S,  Bold-street,  Liverpool,  Dec.  7. 


NEW  YORK  NOTES. 

(KROM  OLll  SPKtIAL  CUHIdtfl-ONDlCNT.; 

X  JSkcM  Atexdti\t  KenueUaifi  tv  Fviid  a  HforiU. 

tfhrrr  Iht  "  DaUtf  A'eiM"  Oarravvjulmt  got  kit  Information. 

The  <hwui  Jivrv  and  Utt  Ifirr  V»a*Mii, 

The  SuAany  Sttvatipn  /^rictMd. 

Dmvmnit  Prmetke*  CmJemiuiJ, 

Tie  Bturd  «/  gUttriMl  ty»ntml  m  Jtot  Water  Aj/ain. 

Ct/mment  'M  thr  InOitUion  nm»et, 

A  AVw  Call.^Ti  Ua"  *M"  / 

yetc  Cable  OmtteoUan. 

Nbw  YoKK,  y^Ml/lAfr  j:t,  ISSt), 
I  floe  that  coiitiflcrable  intere.it  haa  boon  aroused  on  your 
aide  of  tho  water  by  the  aocount  telueii'-aohod  to  the  Puilv 
AVica  of  the  recent  iccidont  cauaed  by  tnc  "deadly  wires. ' 
when  a  horae  was  killed  and  a  [tolice  sergeant  shocked.  A 
iwrusa!  of  tho  /''t%  N'hv  re[K)i-L  compels  one  to  indulge  in 
a  fow  rcncctiiHis  .  it  is  ui^niihing  that  the  correAjrondent 
of  a  great  I^ndon  [uipcr  shunid  t«Iegi'iiph  such  al>ominahlt! 
rubbish,  an<l  it  is  alao  astonishing  (though  itorbups  more 
oxcusnblc  UD,  piicnniurily  Hpeakiiig,  the  mischief  waa  done 
whuii  the  telegram  was  i  cucivul)  that  the  ]n\xr  in,  ijiioatton, 
which  haa  a  mpntation  fur  BcriouKiiciS,  i^hoidil  pnblisb  it. 
I'erha[«  the  loiisl  cuiioiis  ^lart  of  tho  atfuir  v/iu  th^t  tho 
n:[K)rt  should  create  such  a  aeriittition  that  other  juipcre 
found  it  nocwsary  ur  ailvieablu  t«  interview  eminent  scien- 
tific men  in  order  to  obtain  contnidiclions  of  ttome  of  the 
wilder  stateniefita  jnibliahcd.  Thobcantiful  ]iart  of  tbo  whole 
bil«iness  18  that  the  Mii/i/  Xm  coi  rcapoinlout  copied  hin 
tele;CT%m  almost  word  for  word  from  the  glowing  account  of 
the  accident  piibli^htil  in  a  New  York  cvcniuj,'  pajici',  which 
it  not  generally  noted  for  aensatioruliam  .  but  uii  the  wcit- 
sioii  in  r|U08tiori  Ha  youni!  mnn  fairly  oiittbd  the  elloits  of 
tho  moat  Hurid  writers  t>n   rival  publications.    The  pro- 

Srietoi'B  of  tho  Diiilif  Xeu\-<  tthould  caution  their  corroeijon- 
Oiit  to  b«!  a  littlv  more  careful  aH  to  the  sources  from 
wbichhe  solecte  bis  "newn,"  CAiwci^lly  a.4  rei^-irds accidents 
from  oloctric  wires,  because  wc  alivady  know,  on  the 
authority  of  the  editor  of  a  New  York  daily,  that  the  aut^ 
joct  is  written  up  in  accoi-dance  with  "  tho  public  fettling 
in  the  matter."  In  leaving  tbia  ciubject,  anotDer  retloction 
occurs.  Il  ia  cciUtnly  curious  that  all  the  etlbria 
of  tbo  New  York   juurnalisu  to   work    up   the  .iccident 


into  £  BonMtion  quite  failed  to  arouse  any  intentt 
in  tho  mitter  here,  but  the  same  story  (certainly  tJie 
most  highly-coloured  version  of  it)  teletrraphed  to  Lon- 
don seems  to  have  created  quite  a  considerable  amount  of 
excitement — merely  another  iriMance  of  the  truth  of  the 
old  proverb  about  a  prophet  and  his  own  country. 

To-day  the  grand  jury  have  coiicludod  tboir  investiga- 
tions respecting  the  vexed  overhead  wire  (|ueation,  and 
have  handed  down  to  the  judge  what  in  chanioterised  aa  a 
"  strong  presentment"  It  is  certainly  a  very  long  one.  but 
iLs  strength  will  only  be  apuurcnt  by  tho  results  that  may 
be  the  outcome  of  thogi^nd  jury's  acUon  in  tho  matter  ;  if 
any  real  stnughtening  out  of  the  confusion  in  which  the 
Board  of  Electrical  Control  has  eontrivtsi  tu  lund  mutters 
should  be  facilit-iCed  by  the  presentment.,  its  strength  and 
beauty  will  no  doiilrt  bo  freely  :icknowledged  on  all  handfL 
A  guSd  deal  of  the  rejiort  ii  devoted  to  the  subway  i[ucs- 
tion ;  Hfl  regards  the  constiiiction  of  the  subway-i  them- 
selves, the  necessity  for  proper  lugulatiuna  i-astricting  tho 
indiscriminate  tearing  up  oi  the  &treet«  by  one  corpora- 
tion after  tho  other,  it  issugi^ested  that,  whenever  po»tib)c, 
Bitbwaya  ahoidd  he  couRtructod  which  would  include  ^niple 
Bimco  for  gas,  steam,  and  water  pipes,  traction  cables,  etc., 
as  well  as  for  tho  wires,  instead  of,  aa  at  present,  allowing 
otch  so|mratc  interest  the  exclusive  use  of  a  separate  mrt 
of  tho  street.  It  is  also  recommended  that  tho  wnote 
matter  of  subways  should  bo  under  tho  control  of  the 
Department  of  I'ublic  Works,  and  that  the  city  authorities 
should  ultimately  avail  thcmaelves  of  the  city's  right, 
under  tho  Act  of  18S7,  to  booomo  the  owner  oi  it«  own 
olectrical  aubwuys. 

With  regard  to  the  deadly  wire  question,  the  grand  jury 
regret  that  thoy  are  unable  to  determine  the  responsibility 
for  the  death  of  lineman  Focks,  since  an  examination  of 
the  evidence  before  the  coroner's  jury  failed  I*  fix  this 
rosponsibility  beyond  a  reasonable  doubt.  From  investi- 
gating the  cause  of  death  of  lineman  Enlmann  (which 
hapjjened  a  short  time  before  that  of  FooksJ,  they  are  of 
opinion  that  tbui'e  ik  itvidence  obtainable  that  would  oiiablo 
tbo  roqwnsibility  to  be  placed,  and  tho  foreman  has  handed 
a  mcmoramlum  of  the  eiimo  to  the  disi<iii:t  attornoy  for 
such  action  as  he  shall  deem  pro|jer.  In  counectiou  with 
these  and  other  accidents,  the  jury  call  attention  to  the 
dangeious  practico  of  sti'iiigini'  electric  light  and  jiowor 
wires  on  the  same  poles  with  telegraph  und  tttlephone 
wires.  It  ia  impossible  to  condemn  this  practice  too 
strongly  ;  it  is  a  constant  menace  to  the  safety  of  the  line- 
men, and  by  the  broalring  of  a  wire  daii^eroui  cuncnts may 
be  conducted  to  any  houxe  or  office  by  a  line  which  has  no 
busiaeas  to  do  anything  of  tbo  sort. 

The  concluding  i»aragi:aph  of  the  "  presentment "  will  not 
form  pleasant  riyiiling  for  the  distinguished  politiciaas 
who  com|J08e  the  lioard  of  Kloctricul  Control.  It  runs 
OS  follows:  "The  grand  jury  present  to  the  court  that,  in 
their  opinion,  it  wiia  ii  grave  ori«r  to  eiitmst  such 
imitoiluiit  iiitort'sts  to  a  (»)nimit»iori  or  board  having 
HO  [iiuctical  acoua'utanco  with  the  *iibjoct  of  electricitv, 
either  thooreticai  or  aiipliod.  They  boliovo  from  evidence 
pratentod  to  them  that  the  lireaeiit  Bcjard  of  I^tectrical  Control 
have  been  negligent  as  well  as  inoomjieteni,  and  'U-e  lancely 
responsible  for  the  slow  and  nnButisf.iGtory  manner  in 
which  the  wires  are  being  i-omovod  from  our  streets,  and 
are  woithy  of  ceiiMire  in  this  rosjiect,  and  that,  iw  soon  as 
[KHwible,  without  the  serious  impairmont  of  rostod  interests, 
this  Ikwrd  should  be  removed,  and  tbo  contiol  of  electrical 
subways  and  service  should  bo  entrufit«d  to  competent 
BUI^o^^•ision.''  Hearty  coitciirpencfl  with  the«e  soutimente 
will  no  doubt  Iw  c.xprc&scd  in  electrical  circlta  thronghoiit 
the  country.  If  the  recommendations  of  the  grand  jury  be 
followed  up  by  the  speedy  removal  of  the  Boaiil,  the  jurors 
will  have  oaniod  the  deep  gratitude  of  eleclriail  men 
gouorally.  The  Board  has  only  acted  up  to  its  name  in  the 
remarkable  wooden- headednesa  which  hits  chapacterised  all 
its  actions. 

Great  intereet  has  boon  manifested  hero  in  the  highly 
successful  dinner  of  the  Institution  of  Electrical  GiigineoTB. 
All  the  technical  ]U[>erH  have  commeittt^d  in  the  most 
Haltering  mannor  u{)un  the  success  of  the  innovation,  and 
have  reprotluced  Lord  SaHsbury's  H[Joeches  either  wholly  or 
partly.     Il  is  to  be  hoped  that  the  stloceM  of  the  In^titu- 


lion's  new  venttire  will  induce  tho  American  iDstUutc  of 
KtectrioaJ  Engineers  to  or^AtUsa  a  eimilar  annual  f^tbonng. 
A  big  dIniiiT,  followed  by  speccbos  from  eminent  elec- 
triciaiiK  und  representative  citiutnii  Hilch  it»  ex-Pra»ident 
Orov«r  Cleveland,  "  Uur  Cliuuuc«y,"  and  a  fcvr  otbon, 
would  eo  a  long  way  tovr&rUi  rcstonng  nomoof  the  pra«ti)ce 
of  wbiui  tbfl  electrical  industry  bus  been  robbed  by  the 
antica  of  the  "deadly  wires  "  xml  the  bundling  incapacity 
and  barefaced  jobbery  of  tbu  BounI  of  Electrical  Control. 

A  report  has  boun  goioc  tbii  rounds  of  the  press,  both 
technical  and  general,  to  tlie  effect  tbat  Mr.  kdiiion  biu 
invented  a  new  battery  "  wbich  bid*  fair  to  revolutionise, 
et«."  The  new  cell  is  u  simple  cylinder  of  wnc  in  which 
U  placed  a  elicit  of  cauBlic  eoda  ;  you  pour  in  a  little 
inter,  and  there  you  are.  The  E.M.F.  of^  this  cell  is  taid 
to  be  about  one  volt,  and  the  internal  resiattince  ie  rarioiuly 
■tated  aj  being  -2d  or  *029  of  an  ohm.  The  local  action  is 
almost  nil,  there  is  abaolutely  no  polarisation,  and  the  zinc 
never  requires  cleaning'  Mr.  Edieon  is  reported  to  have 
been  at  vork  on  the  idea  for  over  two  ycata  und  to  have 
,  made  tbouaands  of  oxporimenta  with  almost  every  known 
Bubttanee  to  diecovor  a  combination  wbicb  would  renult  in 
Icsa  internal  reaistance.  To  judge  from  the  rei)ort«,  he 
certainly  teeam  to  hav<t  foi'iid  it.  To  quote  a  daily  p^per, 
"  the  ni04t  sweeping  and  wonderful  cmiids  are  Tua<le  for 
ibis  new  cell";  but  ncrbapR  it  nill  be  aa  woU  to  await 
further  developments  hefoie  H|iecnlatin^  I^od  much  alwitt  it 

The  French  West  IndJAn  (.'iLbIc  Company  has  been 
granted  aulborily  by  tho  Secretary  of  State  to  land  cabloii 
at  Chorlt'siori,  South  Carolina,  connecting  tbi«  country 
directly  by  telegraph  with  Hayii,  Santo  Uomiiigo,  ami 
Cuba.  At  Hayti  the  now  cable  will  connect  with  the  exist 
ing  system  of  the  French  comjifuiy,  which  extends  to  I>a. 
Guayra,  Venezuela,  thus  opening  up  direct  telogrft]>bio 
commtmication  between  the  Unit-yl  States  And  Central 
America. 


ELECTRICAL  ENGINEERING  IN  AMERICA." 

DT  a.  L.  ADDIUfBllOOKK,  ASHOCIATE. 
fCfiiitludtd  fr*m  pa^e  4^7.) 

An  armature  made  in  thia  way  has  perhaps  »n  amateuriah 
look  about  it,  htit  there  is  no  doubt  they  work  well  in  prac 
tico  and  give  exceilont  results,  [t  is  further  worth  noting 
that  as  I  ho  ficld-ma^neto  are  long  and  narrow — u.  ratio 
of  at  least  10  to  1  in  tbe  large  machines — they  cannot 
be  very  economical  ns  far  u  exciting  nirrent  is  concerned. 
Still,  since  the  CXcitinii;  current,  anyhow,  bears  such  a 
smalt  ratio  to  tho  energy  which  the  machine  will  traiuforni 
into  electric  current,  thix  is  not  a  very  material  |>oint. 

Tbe  mains  are  run  from  the  dynamos  to  the  switchboard 
in  troughs  cut  in  tbo  joists  sujiporting  the  lloor,  which  la 
made  to  take  up  over  these  trougbs. 

Tbe  switchboard  at  Pittsburg  consisted  of  a  wooden 
frame  bowded  over,  ahout  9ft.  high  and  12ft.  or  1  ift.  long, 
and  standing  aWut  3ft.  from  the  wall,  so  aa  to  fiive  room 
to  go  twhind  und  make  the  connectiona.  Thifl,  1  may  say, 
ia  the  usual  way  of  tiri-anging  switehbourds  in  America. 

The  i^eniial  typo  of  switch  uhwI  in  America  tor  alter- 
nating-cununt  work,  and  it  in  not  confined  to  tbe  Westing 
hoUKC  Company,  is  eirceecUngly  simple  in  constniction  and 
ouAratioii,  as  well  a»  ef^cient.  In  )tO'iO''<>'l  |>nnciplc  it  is 
liJie  an  onliiiary  tobucco  chop|>er.  To  the  top  of  a  small 
upright  a  lover  is  hingeil,  terminuttiig  in  an  insulated 
bandlo.  Tbe  metal  part  of  this  lever  has  a  hatchet-shupml 
projection  cost  on  it,  projecting  in  tho  same  pUne  lu  the 
motion  of  the  lever.  When  tho  lever  is  pulled  down  the 
hatehet-shjipod  piece  sticks  in  between  two  spring  pieces  eet 
up  to  receive  it,  and  eo  mekee  contact  If  the  lever  has  two 
hatcbeMbaped  pieces  attached  to  il  opposite  each  other,  and 
«ng|iginginspriiigpteoMoneitherside,accordingas  the  handle 
is  thrown  over  in  one  direction  or  the  other,  we  have  a  two- 
wuy  switch.  Unite  two  of  these  levers  together  by  a  cross- 
bar nf  insulating  material,  with  a  hnndio  in  tbe  middle, 
and  we  have  a  iloMblo-[iole  two  way  switch.  Place  a  spring 
in  tlie  columns  holding  the  hinf^os  on  which  the  levers  tarn. 
to  throw  down  the  levers  when  nearing  the  spring  contact 
pieces  on  either  ride,  and  we  have  tho  complete  article. 

'  r>L|i«r  rsad  b«li>rs  the  EuttitutioD  of  Btectrloal  Kngtnettia. 


IrviBi" 


These  switches  were  all  mounted  on  wooden  fa 
fad,  [  saw  no  slate  used  in  America  anywhere  for  such  pur- 
[uses,  except,  at  the  Electric  Club  in  New  York.  In  the 
new  VVestinghouse  station  in  Sardinia-street,  however,  the 
whole  of  tbe  switches  are  mountod  on  enamelled  stale,  and 
very  nice  they  look. 

One  exciter  is  used  for  seveial  machines;  each  excii 
has  a  reaialance  in  ite  iieldmagneta,  which  can  be   v. 
There  is,   moroovor,   a,  sepanite  reststance   in   the  fii 
magnet  circuit  of  each  alternating  machine,  so  that  ihs 
E.M.F.  of  the  machine  cun  be  variea  while  its  speodmndnii^ 
constant. 

Double  throw-over  switches  are  connected  so  that 
alterniLling-curroiit  machine  can  be  connectod  to  either 
two  exciters,  and  so  tbat  any  main  circuit  can  be  run  froa 
any  machine.  The  general  principle  followed  is  to  keep 
the  machines  at  work  as  fully  loaded  as  possible.  Thus  in 
tho  day  many  circuits  will  be  run  off  one  machine,  but  si 
ovoning  comes  on  they  will  one  by  one  be  taken  ofTondput 
on  other  machines.  The  throning  over  is  so  ciuickly  doas 
tix  to  only  just  cause  a  porcoptihle  flicker  in  tbe  tights.  Aflfl 
these  switches  were  bare  and  unpi-otected.  ^ 

I  did  not  hoar  or  see  much  of  the  method  of  running  two 
separate  machines  inrallel  on  the  same  circuit.  ^\'llateTer 
may  be  done  in  isolated  instances,  it  does  not  appear  to  be 
pnietised  generally ;  indeed,  with  the  American  ayeteni  of 
running  a  number  of  ttmall  circuits  insteiul  of  fewer  heavy 
ones,  the  desirability  of  doing  so  does  not  often  come  in. 

I  should  tike  to  endorse  here  what  I  see  Prof,  f  !ea  Forbei 
said  in  his  tKii>or  on  foreign  centnil  stations  with  reguil  tn 
feeders.  The  area  which  can  be  economically  suppGed 
from  II  conUal  station  has  ceiiainly  been  greitly  increased 
by  the  adoption  of  1 ,000  or  2,000  voll«  instead  uf  100.  But 
at  the  same  time  otu-  notions  of  tbe  area  which  can  bt 
supplied  from  one  centre  have  experienced  a  correspoiuling^ 
growth.  ■ 

If,  then,  such  an  incroosed  area  is  siipplted  on  n  high-' 
tcnsi'On  systAni    from   one  centre,  wc    hare    as    greaik  er 
nearly  us  greats  falls  of  ^mtential   to  deal   with  as   if  th« 
low. tension  system  wer'e  ustx)    over    il    corrcspondiogty 
imullcr  arCtts 

To  Hvcuro  tbe  highest  class  nf  lighting,  therefore,  togethir 
with  tho  Hexihility  tiesirabic  in  an  ingtallation  lifthtiug  s 
l;trge  area,  the  whole  of  the  outside  work  should  he  bsDm 
on  aa  complete  und  curofully  designed  a  sot  of  feeders  w 
fiom  uur  present  knowledge  we  should  employ  with  a  bv' 
tension  system. 

On  many  of  the  WeslJngfauuse  foodors  lighting  at  great 
distances,  there  is  a  fall  of  potential  of  as  much  lu  10  psr 
ceriL  To  avoid  pilot  wires  an  indioator  is  used,  wbich,  I 
think.  Prof.  Forbes  has  already  deKribed  bore.  There  ii 
no  regular  voltmeter  for  driving  the  nmchinos  by,  but  so 
indicator  is  useil  with  but  one  single  mark  on  the  dinL 
Wlien  the  machine  is  giving  the  voltage  which  is  reqttirel 
lit  the  further  end  of  ttie  feeder  to  keep  tbe  lamps  at  their 
pro[ier  brightness,  the  hand  of  tho  indicator  will  bo  ri^ 
over  the  mark  on  the  dial.  The  loss  in  the  feeder  will,  of 
course,  differ  according  to  the  current  Howiuk  thiooghit. 
BO  to  altoii-  for  this  a  competisiOor  ts  attached  to  ik 
iiidicLtor.  The  main  curtonl  flows  through  the  compeo 
Kutor,  wbich  is  arrangt-d  to  cau<«  a  alight  baek-ptill  on  the 
iiucdlc  of  the  indicator;  this  pull  becomes  greater  •«  tbe 
current  increaiie.1.  As  the  current  increases,  therefore,  t 
nlightly  higher  voltage  on  the  machine  will  be  ueoMsur 
to  keep  the  noodle  in  its  nlnco.  The  instruments  have,  «if 
course,  to  be  made  so  that  they  can  be  adjusted  to  iha 
calculated  requirements  of  each  feeder.  Wiien  oae«  set 
right,  however,  their  opemtion  is  simple  enough. 

Tbe  Westingbouso  Company  also  use  a  piece  of  apn<J 
ratua  containing  an  adjustable  converter,  which  enasMij 
them  to  supply  current  from  the  same  machine  to  tm] 
feeders  having  a,  difTcrent  fall  of  [wtential. 

Tbe  Thomson- Houston  station  in  New  York  ia  situated! 
in  Twenty-fourth-sti'eet  t^a,  near  the  river,  and  oe«(i|Ms) 
what  waa  formerly  a  large  suni-  refinery.  It  is,  therefore, ! 
a  building  of  tho  warehouse  class,  but  very  strongly  builL 
I  was  told  that  this  station  was  neither  so  large  nor  so  wbHI 
arranged  as  their  station  in  Brooklyn,  but  tbo  latter,  ij 
regret,  !  had  not  tine  to  see.  Two  boilers  struck  me  hsaj 
as  out  of  tbe  ordinary  patterns.    The  simplest  wav  Ml 
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dwcribe  them  is  1  think,  to  consKjcr  them  as  largo  loco- 
motive fire-tuhe  boilera  sot  on  ond.  The  tutiea  are  about 
]5ft.  lotig,  and  the  wiitvr  line  is  about  lOfl.  ii|>  the  tubes. 
Xbia  given  a  consirlemble  «te:im  aa-Ace  iihove,  through 
ieh  the  fire-tulm3  \vi.^,  stiiiorhvating  the  Eteum 
generated,  and  thorouj^hly  ilryiFig  it.  At  firat  eight 
one  mijtfat  sDjiitucia  this  uii  utiecrjnomical  pattorn, 
IS  th«  h&a.t^  giiaes  ]msB  so  riuit'lcly  into  the  Hue. 
But  the  gaaeti  appear  to  give  out  their  hoAt  well, 
for  Mr.  Foster,  the  ittation  HtipDriiitemlent,  tolH  mo  the 
temperature  of  the  giuus  going  into  the  flue  was  not  ubove 
SRO'leg.  F,  The  lower  portion  of  this  boiler  ja,  however, 
the  interesting  pui-rl.  I  cannot  very  well  ileflcribo  it  with- 
out the  aid  of  a  diauratn.  The  outer  shell  of  the  boiler  i* 
k«X[Mndod  out  and  prolonged  about  :t  couple  of  foot  lielow 
tubes.  It  is  turned  up  at  the  bottom,  and  united  all 
round  to  the  crown  plate. of  the  boiler,  into  which  the 
lower  ends  of  the  lubes  are  ox|NLmIoii.  Thi!'  prolnnji^atioii 
of  the  shell  then  forms  a  circular  hollow,  or  chnnibcr,  about 
2ft.  ilcpji.  The  internal  fl[Nicc  enclosed  by  this  hollow 
cbambor  forma  the  firebox  or  furiiaite.  and  in  about  Oft.  in 
diamcU'r.     Any  scJimcnt  collecl«  in  the   hollow  fhamlwr, 

^>nd  can  be  taken  rut  .it  manhttlcH.  Tht-rc  wtrc  two  of 
these  boileia  in  ii^e,  and  it  was  in  contemplation  tiincteaHC 
their  mimbar. 
The  enfjiuc— iiad  there  is  only  uuc — which  furnivhM 
potrer  to  thi«  station  is  a  \n.r^e  compound  cimdcnsiiiK  L'orliM 
engine;  the  twn  cybnderH  being  in  tuiidem.  It  Is  a  very 
fine  piece  of  work  of  itJ>  claau.  It  drirea  on  to  a  large  fly- 
wheel with  II  Emuuth  face  of  about  60iu.  breiidbh.  This 
flywheel  transmits  its  power  to  a  line  of  countershafling, 
which  is  arrange-l  on  tlie  floor  above,  by  inoana  of  a  largo 
leather  belt  r>8i[i.  bruud  ami  of  i^rual  thicknesa  I  think,  iii 
all,  17iuacbinus  nrc  run  from  tlii»  tine  of  cuuiitersliaftin^^ 
\')  ^0-light  arc  machiries  and  two  alternating cniruiit 
i;  in  this  caae  the  niachinee  are  on  the  same  floor 
rifie  eouutershnftin^.  The  ^enei'al  coti8tnicbioii  of  the 
Thoinsuu-HouHtun  altoriiattiii'-current  miichinea   itt  on   the 

Iaamo  lines  as  those  e(  the  Wcstjnghouse  C'omijaiiy.  Tliij 
main  difference  is  thai  itiatead  of  the  enda  of  tno  coile  ofi 
the  arniatiu'cit  being  turned  over  the  edge  of  the  core,  a.H  in 
the  Vrcstinghouso  machine,  the  Mrnaliu'c  has  a.  sort  of  pvo- 
loD^ed  lip  all  round  ihe  outaide  at  each  end,  aiui  iho  etxU 
of  uie  cods  lie  Flat  on  this  instead  of  boinj;  lurnod  over.  To 
their  soaaller  machines,  also,  the  Thomson-Honston  Com- 
puny  frequently  add  a  commutator,  and  commute  part  of 
the  current  to  excite  the  fiold-ma^notn,  ivs  Mc«*rH.  i^ipeniow- 
ski,  Deri,  und  rdat,hy  are  in  the  nabitof  doing.  The  awitch- 
bn:irfi  here  is  on  miic.li  the  >tume  lines  aa  I  have  already 
-  described.  It  was  nil  qiiito  upon  itn<l  exfHjifed  i  but]  wu.t 
tuld  that  in  view  of  an  iicci<lent  which  had  happened  there 
a  short  time  before,  they  proponerl  to  cover  tbo  ivv(iosed 
porta  U|>. 

IITiia  way  of  icaviu)^  the  working;  iwrt-^  uf  hi^^h  tension 
alternating-cuiTant  switchboards  oxi)OHed  is  nolcoiilined  lo 
American  manufacturers :  a  good  ueal  of  the  continental 
work  is  even  worse.  Vet  alt  the  different  jfatlernR  of 
switches  and  cunvcrlvrs  cuuld  lie  protected  at  a  mo<lerate 
cost,  and  by  the  cicerciHij  of  a  very  moderate  aiiionnt  of 
skill  and  ingenuity.  I  cannot  help  thinking  that  not  to  do 
ao,  to  save  money  in  this  direction,  ia  falao  economy. 

IsoiATRO  Punts. 

Lul  118  now  liiru  for  a  few  momenta  from  centi«I  stations 
to  what  are  called  "  private  in^tnllalionii  "  iu  this  oDuntry 
luid  "  iiolaled  plutite "  iu  America.  I  bare  already 
K|K>ke)i  of  int«rnal  construction  work,  nr  wiring  and 
fittings,  in  connection  with  central  stAttona.  With  i8oUt«d 
planU  there  is  not  much  diffcronc*.  Of  course  the  character 
of  the  wnrkdiflFrB  greatly  indifferent  pWes,  as  it  does  here; 
but,  taking  it  a<i  a  whole,  1  don't  think  it  is  equal  lo  onr 
stondurd,  whether  from  an  engineering  or  artistic  |>oint  of 
view.  I  noUcod,  by  the  way.  thiit  there  is  a  much  greater 
tendency  to  turn  incandescent  lamps  upwurda  in  titiingfl, 

•  like  gaa-jel*,  instead  of  downwards,  as  with  us  the  majoriiy 
td  lamps  urc  turned.     Isolated  plants  are  driven  by  atoam 
and  gaa  engines,  locjitcl  in  tcllurs   and   biw^ements,  exactly 
^^  like  they  are  here.  As  you  nfo  iiwaro,  accumulators  are  not 
^KM  guinuily  luod  ;  1  only  saw  the  set  at  the   New  York 


I 


hare  been  fidly  alive  to  the  development,  both  theoretical 
and  practical,  in  our  knowledge  of  the  magnetic  circuit  which 
have  taken  place  during  the  last  (our  or  five  y«ars,  and  all 
their  mo<]em  machines  aptHJurod  to  mo  fairly  up  io  date 
in  this  particular.  What  I  may  be  permitted  to  call  the 
Ediiwn-Hopkin.^on  type,  the  l^app  type,  the  Manchester 
typo,  and  the  Weston  typo — the  Intler  with  two  magnets, 
placed  horizontallv — ^apiwar  to  be  the  favourites,  just  as 
they  arc  here.  I'he  eonainiction  and  workmanship  of  the 
machines  appeared  to  be  much  on  a  par  with  our  own. 
There  is  little  to  choose  between  in  unc  or  the  other.  As 
to  the  way  the  installations  are  run,  judging  by  thalcrucial 
practical  test,  the  look  of  the  commutator  and  brushes,  it  is 
much  the  same  us  here,  ccrtuinly,  I  think,  on  the  whole,  not 
batter.  The  lamps,  as  a  rule,  1  did  not  find  any  steadier, 
nor  are  they  kept  nearer  their  proper  voltage  than  they  are 
liore.  This  applies  to  arc  lamps  as  well  as  incandescent : 
there  is  no  magic  about  arc  lam|M  over  on  the  other  side  of 
the  «'at«r  ;  they  are  subject  to  the  same  vicissitudes  and 
uncei-tainties  aa  they  are  here,  and  do  not  burn  steadier 
than  those  in  any  moderute-siied  station  here  where  the 
ajit^iances  are  such  that  the  lamps  get  a  fair  chance. 

The  amtchboards  in  these  |)ri\-atc  inctallatioiu  ar« 
nenrly  always  monnted  on  wood,  and  there  ia  even  a  dis- 
position to  cut  things  line  in  the  strength  and  solidity  of 
these  wooden  baseboards,  somewhat,  as  it  soemed  to  me 
in  one  or  two  inntancee,  at  the  expense  oE  ofEciency  aad 
lasting  qualities. 

Elktbk'al  Tramways. 

Suob  very  full  accouuta  have  been  published  of  every- 
thing that  has  been  done  in  thiA  direction,  that  there  is 
really  little  I  can  wld  to  them.  In  the  SiecMeat  irorld  for 
Octoltcr  19  there  is  published  a  table  of  the  electrical 
tramways  in  actual  operation  ami  under  contract  in  the 
United  Slates.  The  total  mileage  of  both  is  I,'iOO  mileo, 
with  1,8H4  CHI'S,  on  179  roads.  Of  this,  716  miles  wera, 
it  appears,  nclually  being  opur:itud  by  ulecLiicity  at  th« 
date  of  the  return,  and  54-1  miles  were  under  contract.  Of 
this  tutjJ,  21  miles  were  worked  by  cars  with  storagfl 
battGric^,  and  ull  the  resr,  with  the  exception  of  two  or 
three  mibts,  by  o\'erhead  conductors. 

Nothing  can  bo  simpler  than  the  way  these  overhead 
coiiductom  are  put  up.  Two  lines  of  posts,  about  30fu 
high,  lire  wet  up  o|»|)Osite  oiwh  other,  one  on  each  side  of 
the  street ;  tight  ateol  wires  ar«  run  Hcro4«  from  one  to  the 
other  ;  a  small  iron  haldin};-piece  is  attached  to  the  centre 
of  the  steel  AUfi|ionder,  and  this  holding-piece  carries  a  bare 
hard  <lr.iwri  cop)>er  wire,  along  which  the  current  flows, 
returning  by  the  rails.  Where  feeders  arc  used,  they  run 
along  one  side  of  the  street,  and  connectiuus  arc  matlc  at 
intervals  with  the  control  wire  Th»s  way  the  conductor  is 
canicd  round  corners  u  on  a  \rM-  ivith  the  reat  of  the  work. 
I'usts  arc  BOi  at  iho  further  curners  of  the  street,  and  from 
each  of  these  twti,  three,  ur  four  steel  wires  ait)  run  at  aii 
angle  with  each  other,  meeting  corresponding  wires  run 
from  jiosta  on  the  inner  i^ide  of  the  curve.  In  this  way  the 
wire  is  made  to  ukc  the  form  of  ptrl  of  a  rough  [wlygon, 
while  the  horizontal  and  vortical  muvemontM  of  the  fishing- 
rod  connecter  on  iha  car  ai'e  sufljcienlly  ample  to  keap 
the  contact'wheel  on  the  wire  when  the  car  is  going  round 
a  corner. 

This  method  of  erection  does  not  look  ver)*  nice,  eer- 
lointy,  but  it  apiwars  to  unsivcr  the  pnr|M>sc  well.  Such 
work  could,  I  think,  be  more  solidly  canied  out  here  for 
about  £70  a  mile,  in  n  few  places  standards  with  pro- 
jecting arms  pUcod  in  the  oontru  of  the  atreet  have  been 
used  fur  carrying  the  overhead  conductor,  if  neatly  con- 
atructofl,  there  ie  no  reason  why  these  should  be  uusightly, 
and  they  can  be  used  for  the  further  purjtose  of  lighting 
the  streela. 

A  great  point  about  these  electrical  traincars  is  th«  way 
in  which  their  speed  can  be  varied.  They  can  be  mu  at  ■ 
threu  or  four  miles  an  hour  in  crowded  streets  and  while 
turning  comers,  or  in  broad  rosdir  in  suburbs  where  there 
is  not  much  carriage  trallic,  the  puce  can  be  increased  lo 
16  miles  an  hour.  The  car«  are  8top|ied  very  quickly  and 
reversed,  and  will,  of  courw,  nm  either  way  on  the  same 
trick. 

The  com|Ktiue«  cUim  a  reduction  of  &0  per  eent.  in  the 
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«o«t  of  vorkiiig  over  the  oiiip1oyiiv«nt  of  horsos,  puttine 
aside  all  the  extra  fAcilitiett  which  the  electiically-proiiellco 
car  gives.  A  very  noticefible  point  alwiit  all  electrically - 
propcllod  c&rs  is  the  (|mot  and  gradiml  nunttar  in  which 
they  start  and  como  t<i  rent.,  and  Uio  cvotini>&s  of  tlictr 
itotion  while  ninniriK.  In  these  points  they  >;rGjtly  Kiir* 
pa«8  both  cablet  nnd  horses.  I  tnok  the  o|>])ortiiiiity  of 
talking  vrilfa  a  good  many  tnotabcraof  the  Kcrioi-al  public  in 
tho  train  and  hoteU  aljont  tho  workinj^  iff  thcao  cars. 
There  is  no  doubt  thitt  theonUide[)iil>li<!  tlidi-oughly  appre- 
ciste  them  and  nndersti)n<l  tJieir  value.  At  present  elec- 
trical tramway  work  ia  tho  most  "Uvc"  branch  i>f  thu 
electrical  industry  in  the  Stitas,  and  evervone  comiectet] 
with  it  wail  fnll  of  buoyancy  *nd  hojio  at  its  (lanre  pm«- 
pecU.  It  is  milly  aud  U>  think  that  nher  a\]  tliv  nkill  mh\ 
care  which  hxi  been  laviahod  an  (.-loclrical  ttmiiway  work 
here,  it  Rbtnild  be  dragging  along  in  sncli  a  hulf-hvartotl  and 
pottfring  fasbiori. 

While  in  America,  through  the  kiitdnoss  of  Mr.  Lock- 
wood,  1  b:Ld  :iM  opportiJiiily  of  golni!  ovur  the  telephono 
exchange  system  of  Xew  Vork  with  him,  aiul  of  seeing  Iho 
Courtland-slreet  exchange,  which  contains  more  than  3,.'>00 
sutucriber^,  and  i8  ca|iahle  of  cxtei»ioii  to  double  that 
TiUDilier.  I  alfiO  vlsitw  the  Wostani  Electric  CouinaTiy'a 
factories,  both  in  Chicago  and  New  Vork,  wbci«  all  the 
telephonic  appamtus  for  ii«e  in  the  St^tte^  if^  made. 
Although  a  description  of  the  prceent  HtAto  of  ibis  tn- 
du&try  would  properly  coinc  inidcr  the  heading  of  my 
paper,  seeing  that  the  pajier  has  Lttready  extended  to  sucn 
length,  and  that,  owing  to  circiimxtance)),  telephony  U  a 
matter  of  comiuritiveJy  limitcil  intcroat  here,  however 
im[>ortutit  Id  itself,  I  will  not  say  more  almut  it,  but  will 
conclude  with  a  few  general  rcmarka. 

In  the  eatly  portion  of  tbia  |>ap«r,  1  endoavouved  to 
convey  an  idea  of  the  roiighnean  aiul  cnidene»a  of  American 
outside  coiiitnictioii  work.  After  reading  over  tho  proofs 
of  tho  paper,  [  4I0  not  think  I  have  overdrawn  the 
picture;  rather  it  is  un<lcrdruwn,  if  anything.  At  the 
same  time,  I  do  not  wish  it  in  any  way  to  be  nnderatood 
th^t  American  ongineerA  iint  no^'OiiJiarily  rough  rtiul  untidy 
in  their  ideas,  and  incaimblc  oE  difTeruat  work.  Besidos 
their  electrical  plant,  the  [lumbors  of  beautiful  tools, 
crowned  by  the  laieiit  pattern  of  the  phonograph,  which 
CUQO  over  hero  from  Amorica,  poiut  to  an  entirely 
dlfTeront  conclusion.  In  accuracy  of  woikniunship  and 
careful  linish,  when  thay  consiiler  it  suits  their  pitrpiise,  tho 
AmeriRan-i  are  oiir  e<puU,  if  not  our  <iup<>rioi-s  ;  the  diH'erence 
lies  in  the  fact  tluit  uur  idunH  often  diffei'  from  theirs  aa 
to  where  this  accurucy  and  cai'efiil  Hiiish  nhould  come  in. 
English  engineering  would  hardly  dare  to  a^tpenr  l>ofore  its 
fellow -citizeua  aa  ttw  responsible  ovnier  and  designer  of  such  a 
temblu  eyeflore  aa  American  outride  work  is;  but  tho 
American  onginoer  appears  to  look  at  it  from  a  difl'ertint 
|K>int  of  view.  It  i9  not  hia  businos9  to  think  of  hia  Icllow. 
citizens.  Hach  of  his  fellow -citieeuB,  he  consider,  is  quitti 
comjiotent  and  €a|jable  of  taking  care  of  himself.  It  i»  the 
business  of  the  electrical  engineer  to  forward  and  extend 
the  iLpplii'jiUona  of  electricity.  If  in  doing  thia  ho  doee 
anything:  din^^eeitble  to  his  fellow-citizens,  it  \»  for  them 
to  proUKt  when  it  become*  intolorablo  to  them,  not  for  him 
to  think  of  it  beforehand. 

And  I  would  like  you  to  try  and  think  for  youraelvea, 
and  really  feel  the  enormous  facilities  which  American 
engineers  have  in  tbc  past  enjoyed,  and  still  enjoy,  in  ex- 
tending their  businoaa,  by  simply  boing  ullowcd  to  erect 
open  vires  everywhere  through  the  streets.  Even  where 
wiroa  are  tti>w  being  put  underground,  they  are  largely  put 
undei^^round  in  order  to  carry  cm  existing  work  and  to  ex- 
tend it,  not  merely  to  take  advantage  later  of  what  may 
chance  to  turn  up  on  the  mute. 

fioaide?  this,  wo  have  all  had  it  drilled  into  us  by  this 
time  that  it  docs  not  mutter  bow  |}«rfect,  how  denirahle, 
how  usefat  a  thing  ia  likely  U>  be,  before  it  can  come  into 
general  use  the  public  have  got  to  be  educated  up  to  it,  to 
BOO  it,  aiid  teela  ita  desirability  and  utility,  and  ita  practic- 
ability— to  undunttarid  it  each  man  for  himself  Now,  tho 
American  syst«m  of  overhead  wires  und  cheap  line  con- 
struction, b»d  as  it  may  bo  in  itself,  b^d  from  the  very  firat 
brought  eloctricity  homo  to  everybody,  right  to  their  very 
doors,  not  au  much  m  a  hixtuy.  but  as  a  practical  desirable 


factor  of  everyday  life,  an  attrMtloo  to  public  rasorta,  and 
a  good  advortlHeraent  for  bnainess,  C'onsociuently.  electri- 
city is  in  America  no  more  a  wwider,  bnta  fact  of  everyday 
life  to  an  ertent  that  it  ia  not  yet  here. 

Looking  at  their  plant,  looking  at  their  apporatiis,  anil 
l(Kiking  at  the  facililies  which  Amoricaiis  have  enjoyed  (or 
extended  iiracnVal  exjicrJmcnta  oiin  lai-ge  ftcale,  it  does  not 
ivpt>efir  to  me  that  their  actiul  acbicvemcnte,  simply  from  aa 
engineering  and  scientific  point  of  view,  have  beati  greater 
than  ount  have,  in  ftpite  of  the  ajutby  on  the  part  of  the 
public  and  invcRton  with  which  we  have  had  to  coiit«iMl. 
Still,  the  fact  rouiaiiia  that  they  have  done  more  biuinees 
than  we  have,  even  considering  the  diflereiice  in  popala- 
tinn. 

Uf  what  work  we  have  done  ho  far.  Englishmen  may  fwl 
justly  proud,  and  with  better  times  I  trust  we  may 
able  in  friendly  rivalry  to  show  that  wo  are  ooiD| 
worthy  of  America'*  liesl  mottle. 


A  i'Tii<iR[»Rii  Ahhtkaot  or  DittcinB>in:c, 

'rtie  Preatdut,  (d  inviting  diaeniajon,  rwmarksd  tli«l  a  f»f»t  of 

mull  ini'-re'iit  0.01M  u«tbe  tiLBqasUlvdesltwIlh  iKlfaaHaMlbm  at  Uint 
')Ui|M)Kal,  :kiii|  uiiiiuuricei)  tliat  llie  dhennlon  WMdil  be  obotina*'!  at 
c!i(T  ijfcxt  int-fltiiiK  «Ti  D«c.  12.  Iii  ttin  iiiuaiiiiiiie.  printed  co]iies  of  the 
piil«r  rati  "tw.  hwl  mi  a[i|i]  U^tinii  to  tlii^  HLTroLarj^. 

Prot.  F«rlM«  ftJuiirc'd  the  c^alistic  ■Icoariutioii  of  el«otric«l  w«tk  ia 
thff  United  Siktpi  sivHi  in  tlin  [wpor,  and  fully  ouilorswl  liift  ■athor'i 
>u^u)unl  ii{  Amerioan  (:Ui^trii>a.I  cngioMtiiiff,  ptrtlcularly  *•  regaab 
tlu- tmigli-'iiiil-ma'lyii'ii^' in  u'liic'li  tho  wark  u  luraalljr  earried  out. 
Altlinn^i  lliiscluK  nf  work  may  Iw  nrn'Miirj'  fat  tlie  rapid  vxurodaa 
or  eloctric  lighting  (•»  well  JLi  nf  milwiiyaj  in  AineHcs,  vrhore  great 
iLCalancM  have  to  be  oavercil.  ^t  liv  tliLiuxlit  tho  morv  aaMA  cvaMne- 
tiuii  atlojiUd  bjr  Baxlish  snginorri  would  pr»v«  better  in  tha  long  run. 
Fot  Miiio  tiino  past  h«  hadTm^itniillv  ht-Ard  of  gr««t  ailraacM  mul* 
nn  ihc  other  sida  of  tlio  AtUntin,  and  ric)irctnl  to  luvc  IimM  lomt- 
lliidK  iloHalte  about  lliom  from  Mr.  A«i>I«ibtTuik«.  bnt.  with  Hi* 
eitception  ef  eWtric  LraiiivnyA.  little  cliiit^c  mcbij  to  ham  Ikvd  niaib 
Kiiicc  liix  rinil  twu  v*apt  ago,  At  thnt  time,  honcTrr,  mont  tiamwaft 
werr  in)rlti.-J  by  «ecumuUlor».  Inruniiation  abtut  inwtor^  ud 
molcni  w<>idd  ban-  bovn  voiy  MCc^iInbU,  ptrlJcnUrly  foraltcnMilng- 
c^urrent  work  SptskiDji  of  Amarican  raoLoriH,  Prot.  PM'bo* asid  ttiat 
gr^At.  altcntiiMi  vta  paluto  tostlng,  and  u  a  itndt  iho  nlBcivnef  ol 
rcinviTrtnn  had  bren  cenaidenbl]^  lacraassd.  As  MgKds  'listritiatiaa, 
li*i  IHU1  jflad  In  lirnT  nf  tliE  rrapient  use  of  ft«den,  and  lio|M)d  ther 
would  bi-  mnn:  >;i!nni-«lly  aJnpicil  in  KniiUnd.  Iti  ooDdoaloVt  M 
Mkcd  wlml  kind  i>r  obIiIp  in  ii.wil  for  iiDilnrKtouod  work, 

Mr.  H.  O.  I>«iuvan  canHiiloml  that  th(^  a|^|Ar«nt  din«gard  of 
iiii4ul>tiniii  Wis  to  III-  utiribiiUxl  u>  Ihn  diyitcw  uf  tba  dimats,  and 
oxgHwlcil  In  ttavi<  uii-n  tliii  brought  out  in  the  papor. 

Mr,  W.  P.  OnuvUla  aai>1  uio  itiiLnl  iiiotliod  of  Riieoiiyioig  inaula- 
tioii  lo^iiTarnT  of  inliks  (vi«.,  ill  mrjiwhiia  per  mile)  ««»  unjalbfac 
lory,  and  that  tlic  iliamotcr  «f  Hie  conductor  alioulil  b«  takan  llM 
iKC'vuiit,  {•■<;  if  tbi'  >"  not  iloiix  tht  xaiiio  luatsrial  mioi  on  ooiMlaGtOn 
of  ilitfi-reiit  117.0^  would  pvn  i^iiit>!  itllTorKnt  tnniilation  renitauoea.  Ha 
nbo  LlioiiKbt  thai,  tbi?  inHnlntinti  t<i«t»  of  losd-ooverwl  cahlo  nlioald  be 
iiiadL'  iH-fun-  tbtailiinit,  and  irliilal  tlie  oabia  ia  inimerMd  in  water.  In 
hi*  n|ii!iii)n  till-  whoii-  Hulijecl  r«>iuirM  recoiulileration. 

PtoI.  S.  p.  Thampaan  bad  liopod  to  livar  tliat  in  ih«  fir*  ytmn 
niiico  be  mitol  ibi-  Stiit'.ii  iiii|>rgVoil  inutlioili  uf  «<ni%  <>t«.,  woald 
liAVir  boon  ailorjitFiL,  but  no  f^rcat  change  aMmi  tt  bartr  tak«11 
cxc-o)ititiit  ill  the  aM  ol  «lEi>ni'ilinj(  <>iii-r«utt.  On  ULtvUit,  hpol 
an  mitalatar  ov«n  iriuic  cnidv  tliau  lbs  onu  dMchliod  by  ^_ 
Addffiibronhv.  Tliia  hu  prDiiiiaud  to  cxliiliit  at  tlie  ncil  "UMlIn^ 
Aftor  makini!  (>iiqiiiiir-i  an  to  tlin  kind  nt  raotoi  naed  la  tlw  oooitaai* 
cuiniut  arc  circDita,  Dr.  Tbotii|non  TXiirastod  hi*  opintvu  that  tb* 
alli'gud  i{R«l«i'  r-luodiaM*  if  Ainortiun  arc  lixhta  ww  not  dn»  ta  an; 
Hiiporioriiy  in  the  dftaign  or  n-orkmaruihip  of  the  lamna,  but  to  the 
;;u<aler  ]wrwiiiiU  prido  ami  ruiiliiloiiM  which  tlii?  aUKiiiLiiita  hare  In 
Ibf  [iinioularojrvtPUi  with  whif.b  tlinyjirpcwmnwlml 

MT.awlDbnnwi'ointnLoiitthoKiTat-linorcnnn'hiclirxiwtainthenian- 
jk;;viiiuii[  uf  Ii^ii^lLtb  anil  Americaa  fi«torim,  and  ihoii^'hl  thu  njatun 
ftiluid'-diiJ  Lluit  Utt<.-f  ,<vhcr«  tlioixif-'Ctingaf  dtalgnaaail  UkQ  tijf  riiuaiitat 
woik  nn-  krjd  <|ait«iiiiiitinot  from  ihiiwItoloMloiniumUctimiig  part  ar 
tbv  I'luliiou,  waa  most  likely  to  looil  to  roooMi.  -So  far,  howvvw.  he 
Ij^liuved  ntaoUOM  of  Bngtiih  duign  better  tban  Ampricao,  for  the 
waiKht  eOoiency  of  tbc  foruMi  la  generally  higbm.  Reftmng  to  Ur. 
firanritle'ti  oantautioii,  k«  lall  that  luiitoad  of  intulalion  radalattow 
bving  given  in  inegohiua  per  inile,  tlioy  eliould  beci^vMsed  to  uagbnta 
milci  Tor  -luch  !<ixo  ol  oondoubor. 

1'hi?  PT«Md«nt,  whUat  daiirM^titig  impvrfwt  work  In  moeral, 
ihniight  it  i.ivii>ab!«  that  Kngmb  ul  metrician  a  all  OQ  Id  toqntre  whatow 
j;<ioil  noiihl  hr  got  from  the  "  rouifh  anil  m«ly"  aiMbud  ■dnplsl  iu 
America,  and  canaiilcrrtl  that  pTngreu  miicht  be  ratardnl  bj  ■■icinx 
too  long  to  nltAUi  MvfMtinn.  fin  waa  nn»oii*  ta  know  hov  ooniuot 
cuirenta  w«to  luod  fot  Tugtoniand  alto  whvthot  the  o*crh«ad  win* 
UMd  for  tramway*  interfered  with  the  ordinary  ttraat  traflle. 

Keplying  t«  Prof.  Forb«a>  (|UMtiiin  aa  ta  nontt  adran«<M.  Mr. 
Aa<aBl>foa>a  aud  tia  had  not  oonosraed  hiniMU  witli  them,  for  hi* 
object  waa  to  Ma  tho  syn«m*  and  anptiattu  in  common  use.  Aa  to 
lootnta,  be  made  no  eniiuhnm  roepacting  tlidr  iMculiariliea,  bat  h 
tctfariU  iiietara,  bo  w»  luforiaod  that  uumben  or  the  WaatingboM* 
typv  woru  iu  lon^taat  um.  He  agiovil  with  I*rof.  Fortwo  about  th* 
way  ia  which  laxtias  j«  apprMiau>l,  and  with  Praf.  TbanpMMi  ab 
rtfftrit  tha  intcmit  wnlch  tli«  men  take  la  thslc  work— Ihc  lattai  t»iA 


.,  woaia 
a  pta^ 


ill.  Ailtknbmcikit  nltnl'Ulcil  to  bettor  voices  and  gn-^ter  ell4Ill^ei  or 
pToniatEoD.  iJ|N:iikiii|r  ol  llic  inviiUtion  of  wblea,  he  tlinuehl  lIif 
ftbsohitfl  thjckiieui  jfinmlnting  mahiriitl  slioald  b««t*t«(L  In  reply  t« 
th«  prntiiiliiiit'ii  qimtion  t«Uliiig  to  trnmenjr  wirot,  Mr.  A>id«nbr(iokc 
]>ojiit(!(l  uut  that  they  wnrf  plwad  cisht  nr  nioi]  Tcct  ft1iov«  the  topi  of 
the  oara,  contact  bnoK  m^^e  by  a  "  fishing  roil  "  oomivoUun.  In  iionin 
CUM  chow  wim  &»  Gurrinl  by  [irsckels  ]iruji>et)ai(  from  \>oie*  fitml 
■loDfi  tbe  middle  of  the  nudway.  tbe  ])(ilia  being  (dao  iitilincd  for  nap- 
ixntin^  uv  \Asa[m  sutl  r<ui  KPuvrttJ  li{fLtiii<  ciicuita. 


ELECTRICAL  TRANSMISSION  OF  POWER  IN  NEW 
ZEALAND. 

We  have  received  from  Mr.  R.  B.  Postlothwuitc, 
A.I.G.&.,  Oeraldiiie,  New  Zeal&nd,  a  written  dctcription, 
and  also  a  copy  of  Tlif  frtig  containing  a  full  report  of  nti 
inspdction  of  the  works  at  Temuka.  For  this  our  local 
contetDponkry  ha.s  publinhed  a  report  of  this  inspection, 
given  below,  which  would  piil  to  mIiuuic  niativ  reiKirts  of 
electrical  lualtore  thiit  .ipiMiur  in  piipura  at  home.  Thi! 
eiKcces  of  this  tranHmiasion  plant  should  lead  to  btisitittsx, 
and  our  maVer^  should  Veep  !i  j;ood  look  out  for  colonial 
agents  who  arenx  onlorpn!<)ii<^  as  Mr.  rostlctbwaite.  This 
gentleman  writes,  among  other  things  :  "  The  machines  ai-c 
both  Fcrios  wound,  and  with  the  aiil  nf  the  Friien  governor 
keep  a  constant  speed  on  motor  spindle.  The  dynamo  runs 
absolntoly  sparklewly  nndcr  all  variations  of  load  without 
alteration  of  brushes.  The  diatatico  botwocn  m.'Lchiries  in 
63  chains,  with  a  line  rematanco  of  two  ohms.  Resistance  of 
each  machine,  2'GS  ohms,  rommcrcial  oflicieiicy  at  full  load, 
71*f>  per  cent.  Line  iiiBulation,  14  mcgohmii.  Total  iri- 
Bulatiou  with  fvcrythiiiK  in  circuit,  machines,  instnimontJ!, 
etc.,  107,000  ohms."     The  Prfts  report  i«  ax  follows  ; 

"The  works  are  tliOB«  formerly  owned  by  the  Teimika 
Linseed  Company,  but  now  being  carried  on  under  tho 
proprietorship  ol  Mr.  "W.  Postlethivjiitu.  Mr.  K.  H.  I'ostle- 
thwaite,  A.1.E,K.,  Mr.  K.  Rtrker,  and  Mr.  Brown,  and 
coneist  of  plant  and  premises  admirably  suited  for  carrying 
on  a  large  baaineaa  in  tlax  dressing  and  tlie  manufucturo  ol 
binding  and  other  twiner  On  arriving  at  the  works  the 
visitors  were  invited  to  a  luncheon  laid  out  in  the  twine 
spinning  room.  This  refreshing  ordeal  over,  a  move  wuh 
made  in  the  direction  of  Meaars,  Aspinall,  ami  Uo 's  flour 
milU,  about  a  mite  diittint,  on  the  hanks  of  tho  Waihi, 
at  which  point  has  be«n  crectetl  tho  dynamo-house, 
•lust  pre^ioiiE  to  entering  this  building  there  iras  a  whole- 
Hale  delivering  up  of  watches  to  one  of  the  company,  the 
idea,  of  course,  bein^  to  prevent  them  BufToriiig  injury  from 
m^octism.  Tho  dynamo  is  one  of  Statterii,  and  i»  a 
machine  that  Mr.  I'oatletbwaite  had  specially  designed 
while  in  Ixmdon  last  year.  The  power  roijuirerl  for 
driving  the  dynamo  is  obtained  by  means  of  a  turbine 
whool  oroctod  at  one  end  of  the  mill  dam.  The 
turbine  is  ca]iab1e  of  giving  40  fa.p.,  ivith  a  1 211. 
fall,  but  at  preiient  only  about  20  h.p.  is  rc-qtn'rod 
at  the  dynamo.  The  Uirbiiio  has  a  30in.  new 
American  wheel,  rnmiiug  at  ISO  revolutionn  per  mimite, 
the  drivers  iKsing  heUcnl  taetb  gears,  whii^h  drive  tho 
eountor$hAft4  at  360  revolutions.  One  of  Frticn's  patent 
governors  is  attached,  which  is  made  to  operate  so  directly 
on  tho  turbine  gates  that  it  ensures  a  perfectly  steady 
))ow'er  at  the  motor  end,  notirithstanding  that  the  power 
hero  is  eonstantly  varying  .ih  tho  hanks  uf  flax  arc  being 
fed  into  the  scutching  luiichiniCs  from  less  than  1  b.p. 
up  to  13  h-p.  The  dynamo  is  driven  from  too 
liirbiae  wheot  by  a  Sin.  intent  leather  link  belt,  tho  dynamo 
or  generator  going  at  the  into  of  a  thousand  i-ovolutions 
per  minute.  In  aildition  to  the  turbiuc  governor  there  Is 
an  electric  governor  to  alter  the  lead  of  the  brushes,  and 
while  it  assistfl  in  keeping  the  a|>ood  nf  the  motoi;  constant. 
On  the  switchboanl  there  is  an  amp«re-met«r  and  a 
voltmeter  for  registering  tho  •(iiantity  and  strength  of 
the  electric  current  Tocro  is  also  an  ingenious  and 
•xceediDgly  useful  safety  device,  which,  in  the  event 
of  anything  hap|)oninK  ftt  any  time  to  unduly 
onUrge  the  current,  will  imme'liatdy  shortcii-cuJt  the 
field -magnet<i,  and  to  prevent  any  jiossiblo  damage  to 
the  inaiilation,  or  danger  of  darauo  to  any  other  jtarl  of 
tbe  mAcbincT^'.  This  dovico  Mr.  rostlethwiijto  claims  to  bo 
a  very  'great  impi'ovoment  on  the  ordinary  '  cut-out,'  or 


actual  cutting  of  the  main  current,  ag,  in  the  cue  oi  the 
latter,  if  done  on  a  high-tension  circuit,  a  serious  spark 
(owing  to  the  self-induction  in  the  machine)  would  result, 
and  cause  gi'oat  injury  to  tliL>  insulator.  The  generator  on  full 
load  will  give  S4  amperes  and  r>70  volt*,  representing  I5h,p. 
at  tho  motor  end,  ttins  the  actual  cfliciency  of  the  whole 
insulation  is  71'.'i  per  cent,  of  the  power  registered  at  the 
dynamo.  The  dislancc  the  power  has  to  be  transinittcd  is 
is  a  trifle  short  of  a  mile.  The  wire  transmitting  tho 
current  from  the  dynamo  to  the  motor  is  of  7/14  hard-drawn 
copper.  This  i*  larger  than  is  necessary  for  present  require- 
ments, being  cajmblc  of  transmitting  some  40  b.p.,  but  it 
hiiB  been  orci!t«d  with  the  view  of  the  power  being  dupli- 
cated at  some  future  time.  The  dynamo  house  and 
the  works  arc  connectod  by  telephone,  The  electric 
motor,  which  is  also  one  of  Htatte''8,  is  erected  in  a 
building  adjoining  the  scutching-room.  It  requires 
little  or  no  attention,  and  there  is  absolutely  no  noise, 
otl'ensivc  smell,  or  danger  from  fire.  On  one  side  of  the 
motor-room  Mr.  Postlethwaite  hati  fixed  up  nine  16-c.p. 
olactric  lights,  and  so  nii?ely  regulated  is  the  [wwer  that 
these  give  im  absolutely  atoady  light.  The  closest  and 
most  prolongcfl  Dbscni-atton  failed  to  detect  the  faintest 
\*ariation  in  tho  light.  This  is  a  point  of  great  imjwrtAneo, 
as  showing  that  with  the  independent  governing  attach- 
ments ut  the  dynamo  or  supply  ftstiun,  etc.,  the  power  can 
be  utilised  with  perfect  success  for  aimultaneonsty  driving 
any  class  of  machinery  and  producinga  heantifnlly  soft,  nnd 
alwolutely  steady  light. 

"  The  electric  tninsmission  plant,  aa  now  in  use  at  the 
Toraiika  Hemp  Mills,  has  Iwen  working  a  fortnight,  and 
from  the  moment  it  waa  switched  on  up  to  the  present  it 
has  worked  with  the  most  perfect  success,  even  to  the  moat 
minute  detail.  All  the  work  has  been  done  under  Mr 
Postlcth wajte's  immediate  supervision,  and  a  very  great 
dual  of  it  by  his  own  hand.  He  contractod  with  tho  miU 
proprietors  to  put  the  machinery  in,  and  in  doing  so  gave 
a  gnamntflo  that  he  would  do  so,  and  take  it  out  agam  at 
his  own  cost  in  three  months  if  not  a  success.  It  hM  proved  a 
complete  success,  and  Mr.  Postlethwaite  is  deserving  of  great 
credit  alike  for  his  enterprise  and  skill,  and  for  introducing 
into  the  country  so  important  a  departure  in  motive  power. 
The  tranamiasion  plant  aa  it  now  stands  hji.*  cost  JiHOO,  but 
provision  has  been  made  for  dujjlicjtting  the  whole  of  it, 
and  this  can  now  bo  done  for  an  additional  £300.  It  is 
estimated  that  the  new  [jowcr  will  ofTcct  a  savinj;  of  at  least 
i!100  a  year  aa  compared  with  that  used  formerly,  and  if 
the  nulls  are  kept  going  night  and  day  in  place  of  eight 
hours  a  day,  a.  sanng  of  JJSOO  a  year  can  be  effected, 
It  will  be  interostitig  to  note;  that  the  develop- 
merit  of  the  application  of  electric  motors  to  machi- 
nery haa  been  making  great  sitridcs  in  America,  and 
there  is  now  a  total  of  about  6,000  in  use,  4,000  of 
which  were  put  in  operation  during  1S8S.  Indeed,  sogreat 
is  the  demantl  for  electric  motors  (or  the  xrorking  of  all 
kinds  of  machinery  in  Aroericu,  that  niitny  of  the  large 
works  are  kept  goiirg  21  boms  a  day,  in  order  t«  keep  poco 
with  tho  orders  fur  :i  powor  tliat  seems  destined  to  snpar- 
9odo  stoam  or  gas,  Mr,  PristlothM-aitc  has  been  appointed 
sole  agont  for  New  Zealand  for  the  Electrical  Kngineering 
Company,  and  he  feels  conlidnnt  that  he  will  have  tho 
pleasure  of  intrwlucing  many  electric  motors  in  variotts 
parts  of  the  colony,  iie  han  aeon  them  used  with  great 
success  in  many  pirt^i  of  the  Unit«d  Statoa,  and  feels 
sanguine  as  to  their  future,  and  that  it  will  my  to  use 
them." 

It  may  also  be  interesting  for  u.'t  to  mention  that  during 
the  past  few  months  Mr.  Postlethwaite  has  in«talted  the 
electric  light  in  three  Hourmtlls,  one  skating  rink,  in  shops, 
and  in  one  country  house.  And  ho  ho|}os  to  have  a  C4^nt^a) 
station  going  .ihortly  in  Christchurch  to  supply  both  light 
and  pciwoi-.  Kravo,  New  Zealand,  and  congratulations  to 
your  enterprising  Mr.  Postlethwaite  t 


Royal  Metoonlo^oal  Sooloty.— Tho  sccrotarj-  of 
this  ■society  ^ivc.fl  noiico  that  the  draft  list  of  officers  for 
ImHO  will  bo  prepared  at  next  council  meeting.  Dee.  ISUt. 
l'ho»c  of  tho  Ketlows  who  wish  to  send  namc«  should  do 
BO  buforu  that  dato. 
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A  STORAGE  BATTERY  ROAD  IH  PHILADELPHU. 


Our  contemporary,  tho  Strtft  RaUiattf  JoiiritaJ,  of  New 
York,  ciill«  especial  atMntton  to  a  new  storage  batterv  lino 
of  street  railway  to  be  opened  for  bnsinesn  in  Philadelphia. 
It  is  conteniloH  that  if  aiorage  Iwltery  construction  is  an 

ffet  commercially  feasible,  it  will  lie  deroonstr-ttec]  on  thi» 
rood,  and  wc  hare  much  iilcasure  in  giving  a  description  of 
this  line  from  onr  conterajmrary. 

A  Bovr  hue  of  electric  railway  to  be  opented  entirely 
by  means  of  storage  baltsries  has  been  ifiiiclJy  bniliting  in 
Phihidclphia  lor  some  time  past,  anil  lias  just  becit  uoni- 
pletod.  The  fact  that,  with  perhaps  one  very  recent  excep- 
tion, it  ifi  so  far  the  only  street  railway  in  thin  country* 
which  (leiMnds  solely  on  accumiilatoni  for  it«  ruolive  power  , 
not  a  i^iun  of  oats,  not  a  baiter  or  stall,  in  short,  nu  pro- 
vision whatever  having  been  made  for  horaoa,  and  tliat  ite 
urranfiiementx  differ  in  many  resi>ect«  from  those  usually  to 
he  found  on  stroot  railways,  cnritioL  fail  to  make  it  interest- 
iiiR  to  all  who  are  eiigaj>ed  in  street  railway  busincHt. 
The  jMwer  plant  is  pW'cd  at,  uneoiiil  of  the  line,  and  the 

'  Uvhs  t«nninatQ  within  the  building.  The  station  entrance 
ih  in  Thirty -second-street,  wheie  the  tarfl  leave  and  enter, 
the  ixi^engerx  who  come  and  go  [)a;asitig  through  the  o|i- 
yuuiU)  end,  which  fi-onts  on  Kidge-avonuu.  This  liiiildini^ 
1»  of  a  heavy'  brickwork,  and  ia  verv  aiibstantial.     Ample 

[^■pace  has  beeti  allowed  for  manipuuiting  the  car^  and  the 
tnttcrioa,  and  the  bcatacuominodationB  have  been  provided 
for  tho  comfoi't  and  convenience  of  paeaengare.  Taa  de[X)t 
proper  inabniit  lS4ft.  long  by  r4ft.  wide,  within  which  arc 
situated  the  women'M  waiUni^  and  retiring  rooms,  men's 
waitin^-iMom  and  office,  alt  tteam-heated,  and  titled  with 
incandoeccnt  cloctrie  lights,  and  covering  colloctivoly  a 
floor  H^Kice  alKiut  llOfL  by  ^Oft.,  and  the  euKine-roora,  ^O'tt. 
by  .H9[t.  Flaced  between  the  waiting  ana  engine  rooms 
arc  the  battery  charKir.e  and  transfer  tables,  which  form  a 
difttinctjve  feature  oi  the  Rtation.  The  remainder  of  the 
floor  npace  within  tho  depot  in  given  tip  to  the  three  tracks, 
oroeeovon,  and  Bwiubos,  and  tho  car-pit,  lOft.  wide  by  iOli. 
long  and  3ft.  9iii.  deep,  of  suftidciit  lenfitb  to  tJkko  two  curs 
at  once.  This  pit  is  ajtecially  constructed  »-itb  Hpaeeenoufjb 
between  tho  fttringeiit  RUpporting  the  raili  and  it«  tideH  to 
iwriiut  ol  convenient  iiii^poctiun  uf  juunial-boxee,   motors, 

[  Diakfla,  and  other  gear.  The  depot  has  a  c-a^Kicity  of  1 6  cars, 
and  aw  itch  09  and  croasovarsaioailconvenienttyaiTangefl.  Tho 
doorvray  thronuh  which  thu  tmcka  \)[mt  luadin^  to  the  double 
track  without,  has  a  span  uf  39ft.  Tin.,  and  is  ISfL  Sin.  high. 
The  engine-roum  contains  a  100  h.p.  Armingtun  and 
Sims  engine,  which  drives  two  dynamos  of  suthcient 
cajKicity  to  charge  10  ttete  of  tlie  storage  cells  used  in  the 
c:int,  and  also  InmishL-s  [luwur  fur  the  lO-light  Ball  arc 
dynamos  ase<I  for  the  interior  atid  exterior  illuminutiou 
ol  the  station,  and  for  lighting  up  the  switchboard.  A 
welUlighteil  boilcr-rootu,  36  v  407t.  immediately  adjoins  the 
•nzitio-room.  8o  far  only  one  boiler  of  LOO  h.p.  capacity 
ia  mstallod,  but  there  ia  ample  provision  for  doubling  the 
entire  iK>wer  plant  when  necessary.  In  order  to  render 
the  ctalinn  inde[»eudont  of  the  city  water  »n|)ply,  should 
it  hajtpeii  to  give  out  at  any  time,  a  well  6ft.  in  dtumetor 
by  50ft.  deep  is  provided,  with  an  avuilnble  capacity  of  4,600 
^lloiiR,  and,  by  meaiiR  of  a  Ht«am-pump,  keeps  a  10,000 
gallons  reservoir  tank  constantly  hlled,  ami  al.<tn  tiappliea 
the  boiler  feed-pump  with  water  through  a  Hoor  cinterri  in 
boitcr-room.  The  dimcnsiona  of  the  chimney  arc  43in.  by 
43in.  and  70ft.  in  height.  The  rootl  to  be  operated  extends 
from  thia  station  to  Second  street  and  Lehigh-a venue,  and 
is  in  all  Bomewhut  over  throe  miles  of  double  track.  The 
maximum  grule  is  S  |>er  cent.,  4l>0ft,  long.  Oihergradei 
are  3-7,  3-4,  and  3  per  cent,  each  500Et.  long,  the 
remaining  gradect  roryiDg  irom  I  per  cent,  to  3  per 
cent.  There  are  no  appreciably  level  stretches.  Tho 
route  is  across  the  northern  ]>art  of  the  city,  and 
offers  exceptional  advantages  to  the  residents  of  rapid 
and  convenient  transit  fiom  Richmond  and  Kensingion  in 
this  northern  tjiiarter  to  the  ploaau  re-grounds  about  the 
Strawberry  Mansion  in  Fairmount  Park,  and  to  the  ceme- 
teriea  in  the  vicinity  of  the  Ridge-aveuue  terminus.  The 
initial  oquipment  will  consist  uf  six  clo«ed  cars,  five  being 
ll>ft.  can,  each  eijuipped  with  two  10  b.p.  motors,  and  ono, 


a  22ft.  car  with  double  trucks,  propelled  by  two  15  iLpi 
motors. 

The  sy.<item  of  handling  the  batterica  is  very  aimple 
and  eonvcnient,  Tablce  are  provided,  momite<l  on  wheals, 
which  travel  on  croas  tracks,  and  these  tables  have  ipaee 
enough  for  four  coaoh  or  frames  of  batteries,  which  repre- 
sent the  number  of  exhausted  and  fi-eshly-charged  baltanea 
for  ono  cur,  The  Lop  of  the  table  h  tittoil  with  rolleci 
and  alBo  piiuons,  the  end  one  of  which  atn  l>e  turned  by  a 
crank  handle,  and  wliicli  engage  with  a  lack  on  the  boMon 
of  each  batury  ciiHo.  Tho  floor  of  tho  car  under  the  seats 
ii^  iil^  fittOil  with  rollers  and  pinions.  When  a  car  comes 
in  from  a  trip,  tho  tabic  containing  the  two  newly -charged 
cases  of  batteriex  in  adiaiiccd  to  »  coitvenieut  iKMition.aiid 
the  iKjiUcriiM  being  run  out  of  the  car  through  tM  end  jKUwIi 
attd  through  corresponding  o]ienings  in  tho  ilaahboard  on 
ti)  the  Labfc,  it  is  shifiot)  slightly,  and  tho  new  set  of  cells 
ia  run  in  and  uutomatically  coiiiiecte>l ;  one  man  and  a 
luumciit  or  two  bctnt;  all  that  is  needed  U>  accomplish  this 
'  change  nf  borscs."  Thr  motors  differ  radically  from  any 
sn  far  brought  nut,  having  lieen  Rpecialty  desigiietl  for  tho 
pur|KMe.  The  power  roaches  theaxlei  throngb  worm  gear 
irig,  which  runs  in  oil  witbiii  a  suitable  casing,  and  is  noise- 
lis«s  :md  vory  ilurable. 

Throughout  this  entire  plant  nothing  but  the  beat  of 
cvuiylliiii^  ha.'s  liceti  used  ;  the  cicutrical  ojuipment  of  tbe 
carK  has  Ihjcii  put  to  all  uianiier  uf  UasH  covering  a  long 
period,  a»d  ovary  imagiiutble  exigency  whicU  ia  ever  likely 
to  oinso  ill  service  has  been  anticipated  and  provided  for, 
and  we  ex[MM:l  to  tee  the  Lebigb-a venue  lUilmy  an 
uaijaalified  success. 
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PROF.    JAMIESON    ON    ELECTRIC    LIGHTING 
FIRE   RISKS. 


l*i-uf,  Jiiiiibe««n,  M.I.C.K.,  lMtui«d  Ur  the  Insunuic*  anJ 
.\cluibrial  Society  of  UlaaguW,  in  the  AoVktantantii'  H*ll  nn 
Monday,  on  "  Kir*  Kiaics,  ota.,  Jae  to  Defective  Iiutallatioru 
of  Klectric  l.tKhtiii);  f^nd  l)ef»i;tivD  Lightning  Conduoton. 
Air.  Thonih*  Miitt,  nf  Scnttiith  .Aniicsble  OHioe,  occupied  the 
cIiAir. 

Ill  the  fint  plao«.  Prof.  Jsmiesiin  showed  the  grMil  au4 
rafid  ]>rot{r«iB  Utely  itiaile  in  electric  bghring  snd  the  tm 
iiiLtMioii  i>f  ptiwor  )iy  uloctriclty,  r«initi(liti|{  (lie  auJivnuv  •>!  I 
tint  pxliibitiui)  of  iDoindMcont  lighting  Tiy  Mr.  iiwitn,  the  at- 
voiiliit  lit  tho  Switit  litiiip,  lit  iJic  I'hiliinufihicid  Kucioty'i  room 
i»  1881,  when  Sii'WiltiamTh<>in*u.Mirophc*i«d  that  within  av«ij; 
few  yt-Ars  wc*h^>ul(l  nil  ailujkt  the  electric  Ujjtfat  as  our  me^Da  of 
illuiiimnlioii,  rc«crviii|£  giiH  fvr  its  legitii»a(«  purjMee  of 
<.'u->k itig  iiiii'  Utod  niitl  heAtiajj  our  ruoint.  He  then  arew  otten- 
ttoit  t.i  tliv  (-'hivinb«iTUi»  (1882)  Kloctric  Lighting  Act,  vlwA. 
iiwiikg  Ui  L)i(!  O'-inpuIibJi'y  [lUtvliasccUHiu*,  etc.,  rot&nleil  ol«ctric 
lijjhluijj  pru^reaa^in  this  oountTy.  Bui  now,  he  went  on  t«  uj, 
nlltliitHf  objvclii'Unble  iiiviuitir«n  hud  bovu  (up<.>r«c«lod  by  we 
1686  Act,  hy  which  ^-nblic  oinli<loiice  was  r*pi*ilf  becpnui^ 
eiisuriMl,  And  cnpiiAlinti  wore  invmting  thoir  money  iu  eleetrio 
li(>htiii){  cum  inn  ton.  Ki-ery  town  worth  inoaLioniiig  wu  At  tbt 
']>ri>«ent  moment  being  uaailod  by  ^octrtfi  lighting  ctxniMaias 
u|>|il]'ing  to  th«)  B^MLnl  <■{  Trade  fur  leare  to  atert  oaatnl 
stntiiriis  ;  and  eveik  the  rutturiklly  slaw- moving  corporstititi  vm 
hestirring  itsoll',  if  for  no  other  reason  th.in  thiit  of  preventing 
i-ivnls  fntm  ontoriiif;  wittiin  thoir  irnlU.  It  wns,  Utervfiire,  the 
lectkirer  thniiulit,  very  fit  ittid  jiis  <pur  fur  insuiKDCv  raon  to  hxTv 
Iccturoi  and  dicussions  on  the  tubje«t>  inasmtieh  aa  thoj  wot 
Wund  t<>  cuiiaider  the  changes  whieh  were  aJw&rs  t«kinig  {ian 
in  cv«ry  fvrnt  ot  iUuuiinalion— <hangoa  which  had  to  be  spMi- 
nMy  guatUed  against  in  electrical  inataUattons,  owing  to  Um 
ii-jvoltyiindinyst9r7  surrounding  every  application  ofeUcinciq; 
anil,  furtlior,  to  the  fact  that  electricity  was  invisible  And  inodo^ 
<>ti*,  imkI  thivt  it  ai>^-oiAl]y  laid  tt«vlf  oi>en  to  fnud  and  dcont,  fee 
cverj'bi'lJ-baiijjtir  wli't  had  run  up  »ti  ele«tric  hull  wire  thought 
that  be  miifbc  Hiniilnrly  )jut  up  nn  electric  light  ii)Bt«Ubtion  iti 
IU0  sftnio  h»p[)y>g<.j-lucliy  mrniner.  It  bohoved  the  iiiaiiisiiiw 
compsnies  to  guard  not  only  their  own  iubOMsta,  Init  also  thoM 
vf  tho  public,  dividing  his  subjccte  into  lO  hosda.  Prut 
Jainieaun  (1)  gnvc  a  gtiienil  iden  of  the  sction  ttt  dmitticitj 
Bowing  along  n  conductor,  which  he  oeupared  t«  watvr  unde( 
preesuro  Howing  along  a  pipe  ;  and  showed  how,  without  toodi- 
ing  the  wire,  one  could  dcleot  the  prewQca,  direetion,  and 
strength  of  the  currant  flowing  along.  (8)  llo  drew  auan- 
tion  to  the  ri«k«  )tri»itm  through  the  usa  'A  iiapecfaet 
and  too  small  oonduotors,  nnd  by  experiutenti  bun  ■ 
set  of  storage  cells  or  nooumulAtorv.  wnidi  had  raesived 
their  charge  Ust  weelc  from  the  CIImrow  and  West  of  Bcotlhurf 
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Teohoicfcl  College  dynamo,  he  rendered  n  wire  i«d-hot,  and  lot 
fl»  to  Mome  WMto,  thus  showiiiK  tho  uliwlut«  ncccuity  fi>r 
properly  proportion iiia  tlie  aixn  uf  cuuJiiclora  to  tlio  current 
ouned.  (3)  H«  fixhibited  apwiuiena  tif  tliu  Fowliir-Wnriii^ 
CftUes,  whicn,  if  report  bo  correct.  ar«  to  be  employed  in  cm- 
keying  electricity  (mm  Dcptfnrd  to  London  at  a  prcMurt;  i.f 
10,000  voUo,  U*  then  showed  ■ome  vcvy  bfld  ipecinicns  of 
i«int«,  Btid  came  down  acvcrtily  <■«  such  slovenly  work.  (4) 
tiunilatioii  rotialaiice  and  iimulAtiii^  iiinteriiils  were  next  dealt 
wiUi,  tlio  lecturer  uirins  l)i'>  "W'n  nilo  aa  well  mi  that 
li  the  Iii«tituto  of  £lectricwl  Bntjtnetm  fur  the  uecoHviry 
tnsuIaUuK  rvsintuncv  under  dilfereiit  circuiiiBluioee.  (S)  He 
exhibited  and  illuBtni';!!!  tlic  iioccaaity  ut  properly  prnpor- 
lioning  "cul-uuts,"'  iUuatrAtJn);  liis  remarks  by  tho  csperi 
mvnt  of  pnjtoctiiifi;  m  circuit'  by  tbip  fiieing  of  n  wire  tliore- 
in-  (6)  tie  referred  to  avyitchcii.  drawing  Attention  to  the 
necWMiy  roquirojuvuta  in  thttn  luid  in  Incnphnliler*.  (7) 
He  alioweit  nomo  siiuciiimna,  in  which  an  aisverB  ulectpi- 
chemical  ndioii  hod  bcuti  wt  up  aa  to  breatlf  down  Lhi- 
circuit,  and  net  fire  t>i  pnrt  of  u  shi|>,  (8)  lie  nraod  iikriI 
alrotigty  tho  necescity  fur  fhonntt-li  niapuction  and  teatiTnt. 
(9)  Ho  brielly  diacusaod  the  (ire  rinV  rule*  of  the  Iiiatibute  of 
Eloctricid  Kngiinrcr*.  tho  l*lui'nix  vulati,  iind  l.hoac  of  the  West- 
iiitintvr  Fire  Otticv.  roiimikijiij  that  %I though  the  Ph.iiiij  ndf.t 
wore  no  dmilit  vory  (joniptoto,  and  had  beftu  of  oxeellitiit  sorview 
ill  tho  pHBt,  yvt  \w  oiiild  not  liol{i  thiukiii},'  thai  (tiey  nilutit  hn 
iiimIc  nmoli  uiore  ouiiuino,  and  Icjivi'  fowor  loopholes  for  thi- 
idiocy ncraaiaa  of  tire  oirm:iiui|>i!cl'ini.  (10)  TIv  cxhibilud  aomc 
upedineiia  of  li^htninK  conductom,  cxplHiiiinu  their  ixmatructiMn 
iiinl  action,  niid  tlio  fire  risk*  iti  mbich  hniliiitigii  wore  liable 
fniui  defective  uiatt^rial  and  erection. 

An  iuteruAtinK  di»L'iiuion  fxlt-med.  token  i>nrt  in  hy  Mr. 
Smiloy,  Mr.  Hiytion,  Mr.  Miivor.  mid  other  electrical  t'ligineura 
Jind  tiro  inBurunce  oftiw-m.  Smuml  of  the  |)oints  diuruiMed  by 
Pnjf.  Jiiinieaitii,  nnlahly  insiilMtinii.  were  canriuwM],  and  uiLint 
coiitnulictory  views  wore  oxptoiai'd,  ulinoat  the  unXy  matter  mx 
which  the  iiii;;i)Kier«  otirved  bciiiK  coniUmiiiMtinii  of  thii  ruKfl 
Uid  down  by  tlm  lire  ollicen.  Fireniaater  ratunon  wikcxt  the 
Spiiuonof  the  e\|>eri.n  prcnent  tin  to  how  his  men  could  bent 
guud  a^inet  the  dnngun  In  them  pui-XHiallly  ariainic  fr>iin 
B(«K)aigQftQd  other  cjMUiLltieii  til  liiiili-UinRioti  wires  in  cage  of 
fires,  and  rocoivctd  a  few  pmctital  hitila  fnini  Mr.  Mavor  And 
(ithwa,  who  declared  that  tho  riak  wss  re«lly  very  wnsH.  A 
hoarty  vitta  of  tlmnkn  was  awarded  Prof.  .Iitmi^noii  fur  1ii« 
lecture. 


COMPANIES'  MEETINGS. 


FOWLEB-WARING  CABLES  COMPANY.  LIMITED. 

Thn  ■utiitory  general  mooting  of  ihv  aUaroliuldcis  ui  tliu  Fiwlcr- 
Wiring  CaMps  CoTiipsiiy,  Limited,  w*«  li»M  Iml  wiwk,  at  Winchcitcr 
Hoimu,  Old  liroad-str*ot,  K.C,  under  the  preaiiioney  of  Mi.  W, 
Fowlpr, 

T\}f  SfloretATjr  (Mr.    O.  Ndll)   ru.1  the  tiotieo  convaniiig  the 
moetint;. 

Tbo  Cbmlxmaa  :  Guntlamvn,  it  u  my  iluty  to  kIaIu  to  yon  jnat 
what  hits  h>|'|iancd  sinca  th«  Cociipony  wui  formuj.  Wi  art  -aware 
that  ihis  ii  not  a  inestiiii:  loi  buHiiinsi,  Imt  inoivly  *  foinv*!  miiMliii^ 
whiflh  wu  )iarL-  t«  liolJ,  umUr  thn  Ant  o(  I'afliatueiit,  witliiii  f-iiii' 
montbK  uf  ttii'  funiinUuii  ortUdCfltnoiLity.  Ynii  will  innlprelaixl  that, 
Imiiieiliiilely  the  Conijiaiiy  «iw  formnd.  the  li  fit  point  we  Iia<I  to  coiiBidur 
waa,  wftnro  shall  ivo  prooeod  ta  work,  and  to  arrange  for  nrocuiliix 
luacliiiitryaiid  tltp other  thing*  ncucsNai-y  for  ttiu  work  oflho  Cetniiaiiyr 
Wc  di^i^iitjil,  if  pi^MJIiIn,  t'>  hHfR  out'  work  t.'a'iiiuviivO'l  in  London,  aud 
a  I  lor  It  umAt  'liul  nC  cniimry,  we  Toiinii  i.  placa  on  theThtiueiat 
Nortli  Woolwich,  forinoNy  uiiw.1  hf  Mr.  Heniuy,  a  ;jrci*t  inaki^r  of 
calilea  somv  \eint  ajro,  but  long  aiiiee  ilnimnM^l.  It  W'l-i  a  (.■ui-ioiiii  fni't 
that  in  Ml.  (Icnluy  !>  tiiiia  I  wi^iit  dowu  lu  una  hit  workaat  Woulwicli. 
Uil  when  U  waa  tui^^mlod  to  niu  thai  thin  |)l  ku!  v/ax  lyliii;  idle  and 
wouUl  lie  Miitflble  for  our  wurkH,  1  at  »aufl  at-iiuionjcd.  Wc,  therefore, 
aftnr  ad«al  of  *onai<l.'rition,  niadu  a^omput  with  tho  owoiora  of  thin 
j)roi»rty,  ljy  whieh  wu  were  to  kive  tliwprojiortyfor  acnrtain  tiiuiaia 
Fury  iiiDilt-rali!  ii-iitiil.  witb  ilir.  upliuii,  within  riiur  ywin,  lo  pntrhaii' 
tlio  fn'olioki  at  a  nlci  wliicli  in  jiut  alMiit  20  yearH*  pnmhaiie  of  llio 
land  and  buititinKii,  Ijwt  week  I  reiiowrvl  my  aciuaintaui'i^ 
with  the  plane  after  wi-  hail  doao  a  good  d;al  of  work  niion  llio 
pniuiaca  :  and  I  luiiiro  yoti  I  wa*  ut«uialted  to  find  liew  ^ucuisic 
Diy  ruoollontioit  hail  trxxia,  for  th4  eharaotnr  of  tlix  huildinipi  wai  sni!), 
th^t  I  am  curtAin  that  we  have  made  a  moat  oEce lion t  barjtaio.  I  aay 
K>  without  liexilalion,  bo^aiua  tho  toleotioQ  of  the  premlMs  w\i  moiu 
tlitt  of  other  i«opUi  tliDii  mln>n,  althon-;li  I  gava  it  iixy  liuatiy 
approval.  It  will,  of  couroe,  n»l  u»  Miitatbijii;  U>  alttir  tli«  ineiinw* 
tooarty  un  tita  liiiHinuns,  but  that  will  not  be  a  rcry  tnaterial  mutter, 
VoaiiM  thu  bitildiiiK*  are  ID  Biilwluutial  and  no  grand  in  their  atntu- 
ttire,  il  1  may  u*e  tlial  lerui  with  rofcroo^e  to  manufacturing  pru- 
niitm,  that  I  ivally  tielii-vc  11  would  cuHtyeu  all  iho  nionny  that  wu 
•hall  iiavii  to  iMy  lur  that  plaiw  to  put  xuuh  tinildiass  np  t»-day.  1 
therDlorr  thiiiK  that  wt  haru  not  lo»l  any  tiiua,  and  that  wn  have 
•tone  work  lor  you  wln>.-h  will  tra  very  latiafsotory  in  tlio  result, 
The  ma^hinvry  in  actually,  to  oome  extent,  ou  tll-o  Hjiol, 
ilM  ungiiira  and  l>oilei»  am  up,  and  thin  very  ilay  lti«  »haftH 
ara  tiintinc  round,  and  1  bfthovt^  vcty  rarly  in  tho  next  year 
(1000)  we  Eliall  bo    ill    a    [nsittou    Lo  taka  ord«ra  tb«rc  for  canlu. 


Of  couoM^  M  yen  u«  aware  fran  th«  pnapeotus,  wo  have  net  beaa 
without  bnainoM  in  the  raoantim*,  IitoaiiM,  under  tha  anuigamoat 
with  tha  (inn  of  John  Fowler  and  Oo.,  »f  Leeda,  they  band  ova  to  ua 
the  prolit  on  their  btuincRt,  leas  a  fair  pareentiUK  for  thair  work,  and 
thoy  have  been  biully  makiug  oablea  areraiiiea  the  tima  thu  Company 
wa«  foniicd,  no  that  we  am  raallv  mihShk  aoiue  mouuv  now,  and  I  an 
confident  that  lliLt  Cumiwny  will  be  a  real  auconaa.  t  am  exnritdioglv' 
caatioiu  in  luakiji^  prondras  and  piopheoie*.  I  liiiak  thoy  arc  botn 
very  dsDseroiiii  thioRn,  but  I  Wliwc  tliat  wq  hare  got  bold  of  a  boai- 
neiB  wblou  will  W  very  aaiiEfonLnry  to  you  an  >  hare  bold  un.  I  really 
do  not  know  that  I  have  anything  aUn  la  my  ;  but  I  rajwat  that 
we.  have  not  lost  an  hour'  io  emiOBVonritiK  to  iwt  to  work,  and 
wo  arc  likely  to  «t  to  work  pmrtically  wiJiin  fonr  inontha  of 
the  fonikatton  of  th«  Company.  1  tlduk  wc  couki  not  do  inoru  than 
tlmt,  and  it  is  only  by  tho  aocidoiit  of  5ndtiig  tbit  plaon  all  reoil^  foi 
lua  that  tVD  arr  able  to  inalt*  that  (tAt»inciit.  If  wo  bail  to  buy  Imd 
aiiil  put  up  our  tiiiddinga  I  do  not  bi?liovi>  that  ve  stioidd  ha?ii  done 
it  niiicb  under  a  year;  but  aait  i^,  we  ai'e  hkely  to  tet  to  work 
within  foni' months  of  tb«  furmatleo  ol  the  Company.  I  ham  uo 
motion  to  move,  but  I  liare  aiinply  to  make  tbta  K^ii«ral  utatBiiunit. 
I  nliall  lift  di>lif(titi>d  to  aunwcr  »iiy  'jueBtiou^  tliat  any  .i^'iitluuiau  may 
|>ut  to  iiin. 

BCr,  Potter  tfiid  :  [c  b  tbroiigh  uil- t bat  a  cou!iidurabl«  nniab<>r  of 
<bjiius  WL>1«  takfu  ill  l,<.'ud>!.  ^oiiietblnit  hat  tcuenlly  oeuurrcil  in 
Leedo  whidi  has  vteii.iMnl  llii-  initiiUiirai)iiii:  i>l  lliu  larft*  ihareliQlib^rH 
tliMc,  We  iindcraliHjil  that  inir  mixU  (if  iiiakiii;;  i*blo«  by  coTcriutf 
th«ni  with  le«l  wa*  thr  niily  iinn  that  IIisto  in,  and  that  thn  pi)t«at 
ri|*ht4  Wfrc  wtiirfd  in  tlii*  countiy.  .^t  the  [■rfncnt  moiueiit,  iu 
Leodi,  calilos  ara  being  kid  wlit^li  npiuutr  to  Iw  Ihi^  *mia  thing,  and 
lo  riilu'vi-  »iir  iiiitiilH  I  Hhould  likr  to  ikk  if  it  h  the  name  an  ouri,  and 
how  it  in  that  tlini-B  is  wnoh  a  thing  gniOR  on  when  wo  thonBht  wo  had 
tho  iiinno)iolv.  The  cable  I  rofor  to  in  bcine  luid  uear  tJie  l^tcen'a 
Hotel,  and  a'llhoiij/h  thu  core  of  the  thing  loolu  diiri?'nnit  it  loolu  tike 
u  liiid'covuicl  cable,  niiidlai  to  thv  tWlei'- Waring. 

Thn  ChklmiAii:  I  should  li'kti  Mr.  Eilillnon  to  anawfir  that 
•  jlteiliiitl. 

Mr.  VdOlMtn  :  Tlii^  i.'abk'  that  you  i'<>Fi*r  tonslwtiig  laid  at  hteda 
*H\n'  |ii<--u'iil  tliiio  i'l  oDv  <iiippbed  from  Chicago  by  th«  Wcauru 
RlecLni;  <.^iiiiiiaiiy.  'nit<  ccntte  ol  th«  coii>  uif  tho  cable  in  furiiicO,  and 
it  ia  then  drawn  uito  a  lu»:l  pipe,  but  it  is  nut  uoivrcd  in  the  motbod 
WM  ailopt.  TliB  Aiiiurican  oabU  it  ooven'd  iu  **cfy  abort  Ivtigtila.  Oilf» 
i*  tiut.  llut  I  uiayBl.io  aiU  that  tlio  National  Ti-lephoneC'>inpaaf  have 
given  UN  .III  orb.-r  fur  iMeih,  aiinl  iiur  ciildu  will  tt'  laiil  ncvt  weak,  and 
it  il  Jiitiliii'  [liL-  Juiigth  of  Ihn  .VinuiiiMiii  liable. 

Mr.  Fettorxaid  that  Umt  nan  tlie  in>wer  liu  cxjnxti^l. 

'Hiu  CtuUrman  :  I  oin  Tery  iclail  you  have  Mkcd  the  'lueittiu-n.  1 
think  It  ia  'piitc  i-lvnr  that  the  Amcriean  oabU  vi  dilfutunt  to  oiin.  If 
iv'3  fijiiiid  aiijoDO  infriiif(in)(  our  jiatiint  wo  nhould  very  aoon  take 
action. 

Mr,  Kddlaon  :  If  ynii  rKauiinn  the  liable  yuii  will  tind  a  plunilHir'ii 
joini  III  viry  iimrt  distance*. 

T!t<'  ObAlmuui:  It  in  -luitc  oUvioua  that  wu  may  uut  be^u  an 
actiun  until  vre  uv  ijuitc  aurc. 

Thin  cniK'liide-l  thn  atatiltory  miivtiu;;. 

Anixtraoniinaiy  gincml  niMtiUjt  ot  the  Comimuy  was  then  held  to 
niaki<  mrtain  a>  iDralioiiM  iu  tbo  artieini  ■>[  aiunciation, 

Thi>  CluUrmut  eDipkini<d  the  alteration*  had  been  re<piiri\l  by  tfae 
comitiiilceof  tbo  Stock  Eschanga,  and  were  of  an  unimiurtant  charac- 
ter. The  princijial  alldtatlaa  auK^fatsd  waa  to  utrlin:  out  ceruUi 
wotiU  iti  ortioli  37,  tli<j  object  of  which  wan  that  thit  divid«ui[e  abould 
only  hi'  |iay«.ble  uut  of  tbc  urt  prolits  of  the  biuiiiosi,  whioh  be  was 
»ure  thoy  would  all  admit  vvaa  perfectly  right.  He  then  fermslly 
iiiovi-d  tint  ivaoluLicin  oinliiidyitig  tlii.>  altoratloni. 

Hr.    nemlag    icL-iindi-'iL    tin-    luaiion,    which    wai  unanSnioniily 
II ^r (Mil  to. 

Tbi:  OholriiWB  ubwrfcd  thai  the  aJtvrationn  wnull  ru<|uirc  to  be 
COtidniH'd  al  a  aiihw-iptent  iiiettiog. 

ICr.  Gatli»ni«*Hu4]r  pronoanl  a  vote  of  thiiiki  to  the  Chairman. 

Tbu  rDColiitidii  uax  tecundiid  by  Mr.  Pottttr,  iiliu  aaid  ha  woa  muuhi 
ttnick  with  the  ideaTAiiil  biuinextliku  m.inii<-i-  hi  whioh  tha  jiriMwd- 
iit;^  bad  bitiiii  condiKiti^il. 

I'hc  tciiolutioD  woe  carried,  and  llio  CtHtlmtML brielly  acknowlc^lgcd 
tho  com [ilintcnt,  which couclU' led  the  piocordtng*. 


NEW  COMPANIES  REGISTERED. 


ForelXB  uLd  ColonUt  Ueotrleal  Storft^o  Coaavuiy,  Unut«lL 

KegistiirBiI   by    Miuetri.    Konalmws,   solicUoni.   2.    Siillolkdano,   K.C. 
Ttiu  nominal  oanital  uf  thu  Oomimay  in  £100,500.  divided  into  20,100 
abatca  of  £b  cacQ,  whereof  100  are  fouaUen'  sliaiee  and  30,000  on. 
ordiaary  aharo».     Object  :  To  adopt  a  ptoviaional   a^rcunient,  date^i 
Kovcraber  22,   18SQ,  and  made   tiDlween  the  KImUw.    Couitractton 
Corporation,  Limited,  of  the  one  part,  and  tleorgo  Xcnington,  on 
liehali  of  thia  Coinpany,  then  abonl  to  lie  incoqiorau>d,  of  the  olhu 
|iart,  being  an  aKroement  nith  refurcuce  to  the  nlc  and  purchsM  bvi 
ihis  ComiMuiy  of  certaiu  pscenta  far  improvamcnts  in  sten^  bt£>^ 
tcrica  and  other  prD|«rty  therein  luoutiuued,  and  to  cury  the  aanut 
into  elfi.'cit,  uith  auob  fif  any)  uoditiuatious  or  alterations  ae  may  be 
agreed  u|iou.     Tlie  IJMt  jtiWrihon  are: 

Sliarea. 

Sir  U.  CrH-j*!.  (i.CM.G..  8,  l>i  Varc-gardwu,  W -.,     1 

.1.  Irving  Ojurtcn.-»y,  The  TciopK  K.C 1 

J.  balfmir.  4,  >IarIlinr<iu>:h-gBir,  W 1 

J.  Ponder.  Tliornly  iUll,  Ungby 1 

y.  C.tticn,  13.  Fuiichiirch  ■vvtinu ..,......, .r rm I 

R.  MaokoDiic,  Dingwall  Loilgo,  Croyiloa  . ,. 1 

T.  H.  Horwood,  M.  Woodi-loik-iwail,  W 1 
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Tht  DunilMT  af  DiTMtvrashKtl  be  not  les  thMi  thnt  nor  more  Ami 
•eT«n,  uid  tbo  Snt  ibkll  b«  9irDuiiel  Coopor,  O.C.Hf.O.,  J.  Irriofc 
0au[t«ii>*7,  JalDM  PenHsr,  J. P.,  J>ni£*  Bnllour,  unit  Kieilnrick  Otvvn. 
The  qnuiBcfttion  of  a  Dii«ctor  nhall  b«  tho  holdin;;  in  liin  owu 
aan«  100  than*  of  £S  ueh,  or  £500  stock,  t.m\  thi-  'iiwURoi- 
tkm  thai)  be  reqalntd  as  well  of  tta  fint  u  of  all  future  DirMton. 
The  Directora  shall  b«  eDtiUeil  to  nceivo  u  tli«lr  ramuDi.'n.tioD  £1,000 
annum  nlien  the  dividend  on  tho  crdinarj  aliaiea  does  not  eioeed  10 
per  cent,  pvr  umnm  ;  but  il  tli*  diviJviid  aiccodi  ttiikt  sum,  [lt«o  tU« 
tKrMtari  ihall  nttift  an  additioniU  remnii^raliaii  10  i>er  ecat.  of  all 
praSlaurtMdinsxeenof  thfludddindtiulof  10pi)rc«nt.  pet  aunum, 
pravidcd  that  tbe  total  orraoh  ramnneration  thall  iint  nxcoud  £5,000 
in  anjr  one  yaar. 


CITY    NOTES. 


Kv^llAD  SnbmjuiiM  Tolecrapli  OomiMuiy.— Ttie  reneiitta  for 
lli«  w«ok  ended  DocciiitKc  6  auimntcd  lo  £'4,9t4. 

Cab*  SttbuArta*  T*l*|p«pli  Compuiy.— Tbn  traffic  nxMipt*  of 
tli*  Coni(>uiy  for  Nuv«mb»r  ware  £3,0(X),  afiftiiut  £3,107.  Th« 
KC*lpUfi>r  Aiijiut,  eatlmat«l  at  £2,700,  i«alia«d  £2,816. 

Omm  H«MlMm  Tolop^tph  C«BivAsr.— Tli<  teoeipta  of  tbU 

OoiRpany  for  NoToTnlior  wnrc  £?,5,2O0.  makine  a  total  from  Januair 
Iflt  of  £252.400.  ng^inn  £360,200  nii.l  £243,860.  far  the  corraapoad- 
log  noDtltaorieSaaiid  1937. 

WMian  MBd  BrkxllU&  T«locr«ph  CompMir,  UmlMd.— ^Tiia 

tnffic  reC4!ij-'t.i  I'l^r  tlic  wock  cmlcd  I><j<:viiibur  6,  itlvt  doilui^ljii^  the 
fifth  of  tlts  j{i-ofi>  r(cci[<tii  payixUd  U>  thu  Lonilon  PlUJoo- 
Bruilian  1*elcigra]>li  ComFwny,  [.iniitail.  wnro  £S,5S6, 

T"*'—  of  tb*  BCoBth.— Tli0  following  cWtHoal  companirs 
have  been  ivj^tiler«>]  iluring  the  pait  month  : 

Ilat4va,  LiniitwJ.  £1  bUum £100,000 

liinBiti>;huii  S&ra  Dei>«it  Company,  Limited,  £5  xbarhi..        20,000 

Iadkd  luul  Co.,  LimtUd,  olaotricaL  oninaaorH,  £6  abarcH 10,000 

l.luicUj-  KIntrlrie  Lijlit  and  Pcwor  Cani|uny,  Liniitwl,  £1 

shiirM 15.000 

Kacioiml  Sloctrin  Supply  Cam {Muy.  LiuLil«J.  £5  nhaits     ...     100.000 

W«Mmbun«r  SleotrtB  Supply  Ci«rporfttl«B.~A  pro  visional 
ordWi  iindit  th»  Eluutrb  LiulitiuK  Auti.  far  Buji^lytu^  vluclricitr  id 
WMtluinaUf,  iitoliiHiiig  Mayiair,  itHilttTaris,  nii<l  Pimlicu,  hHviiig  rivvii 
oktalnad  by  this  oorporatioti,  llii?  btne  is  anaonnoed  of  60,000  Klitre-i 
of  £5  aadi,  of  whlcli  20.000  have  alwady  haon  USten.  The  foiiiiderti 
oftha  Company  wiive  all  olaim  co compenHtion  bevoud  their  aottul 
ex^udltun:  and  tlir  100  riiiiinlun'  aliarH,  tar  whicn  lli«y  haT<  anfa- 
acrEbed,  and  wliicli  arc  eiitttlcd  to  oQB-fi>nrth  of  the  nnrplaa  ptoGli 
ftflor  7  per  wnt.  Km  bwn  p»id  on  [ho  ordinary  aliaTW.  The  Com- 
pany Is  authoriaed  by  their  Act  of  Parliament  to  eluTfte  a  tnaiimuiu 
of  Bd.  per  udEI  ;  hut  the  Uiractoni  antioipato  beiiiR  abia  to  aupiily  the 
ligtit  prolitably  at  a  lower  ligtirv. 


PROVISIONAL  PATENTS,  1889. 


DiUBUDIII  2. 

"idSCH.  inprovemeiiM  la  al«ettia  nnotorm  mad  dyBAOio-electiie 

maMtiiiiea.      William     rinwk.i     .itjurH,     7fl,     niywrn-rnad , 
LavTiii'T  Hill,  Iioiirton. 
10536.  ImprOTftBenta    la    voltaio    batt«rl«a,      Jaiuu    Compton 

Mi'rrywciilipr,  Grw-mTiuli-toad,  Kfiit. 

19354,  ImprovemoDla  la  atui  roUtlog  to  reUys  for  tolaK^aplUC 

porpoao*.     HuKo  Lublioer,  45,  SouLhainptoi)-1>uLtdiiisa,  Lou- 
dou. 

nKtiEMliEll  5. 

U379.  I^pxoTOBMaCa  la  clootrle  Bwlt«kea.  Kemaitl  Mottvu 
Dr«lc«,  iolin  Mnnlull  Corhnnt,  and  Elij«li  Atbiti*,  2,  Frince  *- 
maiirioiiii.  Victoria- «trwt,  Wcmtinl rater. 

19369.  C»inUn«4  cUetrloal  •t«oriac  nad  ruddor  ladloatias  »p- 
pantOB.      Wi!U.iw  iri.iiiy  \ViII»t(.2a,  Witln.n,  Hull. 

19409.  laMtnoalplpaLlKbtaraBd  a4tTartlaiBgd«Tlae.  KiIwxkI 
Manvillc  aud  NSMiimu  Lounatd  Medici'.  \  l''iiDi:«<'()'iiiatiHtoii-<. 
YLcIorU-aCKDt.,  Lojidiiti. 

ItHSO.  lBpT«v«iB«BU  la  altoraatlag  earrcat  alMrtr»>Buciieeie 

■bMms.      Hvnrr   narri*  Lnkn.  43,   Son  1  hnmntiiii- build  in  gn, 
Middlowx.     (Nikola  .TnIk.  ITnili*!  1<U(««.)     [Coiiiptrle  iqwri* 

llratipn  ) 

19426.  InpYovemoata  In  the  coaatractloa  aad  iB»de  »(  ttporat- 
lac  alt«mnlln<  earr«at  atotors.     Honry  H ami.  Lake,   45, 

aoiltU«m[iIiiit-bmlLl;i,];..     MiiiiilewiH.      (NilcoU     TMiU,      Unitml 

StatM.)     [Cf>rii[Tliitii  ^|"i.itl''iilliii[.) 

19423.  baprcvcmMiea  la  »»adBtt«  or  utMat*  for  •nbt«rraa»tiB 

•iMtrleUaaB.    Fram  /  <j.k»,  226,  Hi^li  Kollxirn,  Lun-on. 

10460.  Aa   etoctro    motor   workwt   by  alMmBUnc  citiT«aM. 

Mauriw  LtMaiK,  28,  :hH)thainpC«D'inildiu|[a,  Loadon. 

Dkcimbbk  4. 

1H&3.  iHprvTWBMta  ba  sr  wl«tto«  to  0«  ««utnM«Mi  •■« 
aitanfiaBl  W  niaahl— it  aoi  •roanrta*  litr  Ow  la- 

ataUatlM  of  u  olMtrto  MOOaraUtor.     WUfrH  Swauwick 
Bonll,  24,  King*s-n>oiint,  flirkeiihead. 


1947S.  A  hoavv  a«Ul  mirt  ftr  Mrvot  p«T«iMat*  l«  avataU 
•lootrlo  wlr«a.  Joliu  Scriiugcout,  97.  Nb«k»1«  »lr«l,  Loudoa. 

19484.  laiprovomoata  la  oleetrtoal  awlte&M  apoAUny  a)»pll> 
eabl«  hr  eleetrto  t«1i1«1m  Bttttd  wUb  nr«  MBWra 
Kfi'iliiril;    VilhnliH     Amiir^i'ii,    40,    CJi.in™ry.l«iiL',    Luuituo. 

[ronipli'tn  hjn-c-iiiontion.) 

19491.  ImproTomoata    la    «l«oulo    toact^rtoa.      GuaUro    Philtp- 

l>atl,  5,  Brtnni's-lmUdtriKa,  Ivindoii. 

19486,  Aa  ImpravaniBat  la  aro  ttlaotrlB  laaipa.  TbooiM  Buaat 
Qrant,  'JS,  .Sonthimiiton-biuldingit,  London. 

19497.  An  bnprovod  altetrte  autar.  Herbert  Jolm  Doming  and 
.ToBOpli  Applfitnii,  11&,  Cannon  ntn>»(,  l>Miden. 

39685.  laipraToaaaata  la  •laotrloUy  motara.  WilUsin  HaiJlBg 
■Scott  aud  LtumiQc.  L'ari*,  and  Scott,  Limited,  QotUto  Worb^ 

Ktngntrcot,  Norwich. 

19629,  ImproTctnontx  la  ontTftot  oolloeior*  for  oloettlo  dynaav 
aad  othei  maoblaas,     Edtiiiimi  Uoli,   Kt'W    Bridf^.ttrert, 

Uaiitlu'.itvT. 

16569.  Improvemantalatlic  CMUiectloaaoraltemaUac  oarvau 
KOBcrators  aad    olootilc    matora     Ui<JuH)l    vwn    DoUfa- 

t>ul)rowi>Uky  md    tlii'    Coiiii'auy    Allgetncino     BlektricitSta- 
Clt-tcllsL'Iitfl,  47,  Liiicaln'a-iuii-liuliia.  L^uJoa. 


19556.  Improvvmeata  in  •todrlaal  ladaotioa  apparataaaa  or 

tmaafonB«n.     iticbucl  von   Doliva-Dabtowaltky    and    tlw 

ffjciijujiy  All^c>iij«iit«  Klirktrid  lilt  s.tipwll»c  haft,  47,   Lineolii**- 

innttrililt,  LnlidiKi. 

I$67i1,  ImprovBd  laaalatUic  matartal  (or  olaMrical  oooduotaim. 

Guttav  Loiue  Blllc,  88,  Soiitham]iioa-buildiagi,  London. 

IIk-  Kvtirii  7, 

10693.  Inapr^TOtaciiU  In  poloa  or  Bopporta  for  »l««tvle  o«b- 
dnotora  aad  alintlar  purpoaas.  CuUlauuie  Anuud 
^*u<llbBum,  29.  LiKiuBtu-liill.     [Nicotaa  Oiicar  Andrfi,  Fnuiee.) 


SPECU'ICATIONS  PUBMSHED 

1883. 

16633.  MlaotrlBlty  aiotara.     Ltiironr^,  Poria,  and  SootC,    Liaiited, 
and  siiolher,     8il. 

16946.  InoandoKieBt  vlootrlo  lampa.    Jobrnnn  (Mboc).     Bd. 

18316.  susponden  for  alaotrto  lamps  aad  ntadwi.    BonlL    Sil. 

16&58.  Klactro    eJiemlaat   goMraWn.      llroiuiliAiii    (La  SodM 
iVrreaf-LIoyd  und  FiUj.     &i. 

1B968.  Uootrlc  prtraua  [or  mla«B.  Mo.     ZallatU  and  SmlUi.     U. 

1839. 

382,  CoadnllB  tor  otootHe  naUw.     Ooato*.     6d. 

342.  Dyniuno-clocLrlo  maclilnaa.     Mui^ley.     4d. 

614.  Klootrle  looklas  awltob.     Nayior  ard  Naylor.     Bd. 

765.  Typa-prlBtlac  taUxrapb  apparauta.     Abvl  {Skiaens   «nd 

n»i*kr).   ei. 

1460.  Soooadary  battery  plataa.    SMIon,     bi. 

1537,  Xlactrlo  UcAtltut.     H<m1l  (Donbtavn).     8>l. 

8439.  CoadultB  for   cable  raUwaya,  Ao.    TendlntOD  aad  olheta. 

IH.  3d, 

9977.  Olvlnt     motlOB     to    pcrcaaalva    t4wlB     t>y     alaotrlaltT. 

TlioiiipwJU  iJIaivlii),     6d. 

13800.  Baaondafy  battartaa.     Hcyl.    6d. 

I42S2,  Dynanao-alaoerlo  maohlaea.     AtUaon,    Sd. 

15377.  Cloctrio  uaohlaoa.     r.<k.     8d, 

15721.  Xlaotnc  motora.    tironitti.     fi>l. 

IhTja    EloctTo-dynamlo  laaoUnaa     Wioklfr,    8d. 

16821.  Kecandnry  ItattarlM.    Ciuiii'.     81 

16144.  ElootrlG  toll-tale  npparatna.     tltyinaii.    frL 

lb2il.  Dynamo  oleotrle  gaaeratora.     I'fiuuikiwhn,     lid. 
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NOTES. 


Bnus«lB.~The  goods  ita.tion  of  AJlde-V«rte  at 
Brussels  is  to  be  lighted  with  alectric  light. 

Moore  and  Bnrgesfl. — The  Moore  and  Bui^em  Min- 
etrcls'  hall  is  closed  UII  Boxing  Day  for  the  purpoie  of 
having  the  electric  li^ht  inatallwl. 

Hanovar. — The  town  of  Hanover  has  decided  to  have 
a  municiiial  cuntral  station  of  its  own,  iirid  a  committoe  h;u 
been  iijuwiinted  to  cany  this  resohitiori  into  eftflct, 

Now  Business,— Messrs.  Poole  and  White  are  com* 
moiicing  huKinces  on  .ranitary  Ut  next,  at  53  and  59, 
Browi-atrflet,  City,  with  tho  supply  of  oletlrio  lighting 
neoetsariee. 

Rochester.— The  Rochester  Town  Council  have  in- 
ttniclwi  Mr.  MoiiUon,  Q.C.,  to  give  the  Corporation  hla 
opinioii  oil  a  pi-opoHod  provisional  order  of  the  Chatham 
Electric  Light  ComjMinT, 

Breslnn. — Thti  wmmtttee  apiiointed  to  eaneidar  the 
question  of  electric  liyhtiiig  for  the  town  of  Breslau  has 
rccommondcd  the  Mtiiiidpulity  itcolf  to  uiidcituko  itie 
coiiBtniction.  and  working  of  u  central  staUoii. 

Bremen. —At  an  industrial  exhibition  which  ie  to  bo 
held  at  Itremen  next  year,  ill*  loiMil  tramway  eompKriy  have 
decided  to  iusta.ll  a  Thomson  nouston  electric  railway. 
Tho  now  lino  will  ha  iiUo  lighted  throughout  its  length 
ivith  some  50  arc  li>;ht8, 

ZUectrioiU  Marrlaffe.— Mr.  W.  O.  Johnston,  the 
enturpriiiing  president  and  jiubliEhei'  of  our  csteemud 
contemporary,  tho  Elcftiiral  U'otld.  was  married  in  New 
York  City,  on  December  3rd,  to  Miss  Grace  W.  Johnston. 
We  tender  oiir  sincere  felicitatioiw  to  our  Amorican  coafvht 
oit  this  Hiis|iicioua  event. 

Hastings. — As  some  doubt  was  thrown  on  the  state- 
ments iiiiil  (iguree  of  the  Ha^tinj^s  borouglh  surveyor  with 
reference  t«  tho  utilisation  of  tho  ilustdestnictor  in  electric 
lighting,  this  gentleman  obtained  an  independent  estimate 
and  embudii;d  his  [irojiosak  in  a  ro|)ort  to  the  committee. 
The  re)>ort  mis  discussed  and  agreed  to. 

Colonial  Telephones. — Lon^-di&tance  telephoning  is 
the  latest  of  culuniiil  imjirovemonts.  Nawsitapors  published 
at  50  or  60  milou  from  Melbourne  now  got  their  Ute  parlia- 
mentary reports  l>y  telephone,  and  the  news  thus  supplied 
is  not  only  more  ample,  but  far  more  accurate  than  was 
possible  iitider  the  old  telegraphic  system. 

Paris  Lighting. — According  to  the  BiJUtm  Inlfntit' 
ttonaic  d^  t'BkdixriW,  the  number  of  lamjia  in  Paris  at  the 
present  time  is,  incandescent  lamps,  03,000,  and  arcs  about 
900.  A  certain  iiiimhor  of  the  niinii<:i{ta1  councillors  have 
signed  a  petition  to  make  the  cSecLric  lighting  a  municipal 
function,  and  to  create  a  general  munici[ial  service  of 
electric  light  foi-  Paris. 

Heyl  Aoeumolator— llerr  UoyI,  of  Cbarlottenburg, 
Frussia,  makes  his  accumulator  ]>lat08  with  felted  lead.  Ho 
hangs  very  thiD  lead  wire  in  tho  open  air  and  louveit  them 
till  they  Iwcomo  tboroushly  entanglcil.  Tho  felt  is  then 
compressed  and  fixod  ujK>n  a  body  of  thick  lead  to  give  thn 
rei]nisito  solidity.  The  inventor  claims  that  very  |>orous 
plates  are  thu8  ohlaitieil, 

Etootrio  Date  Stamp. — Mr.  liundall,  the  invcnl^H'  uf 
(he  electric  time  aud  dat«  ((amis  lias  now  perfected  lh« 


combination  of  hii  ttamp  with  the  conieoative  numbering 
machine  for  trisl  in  the  General  Poet  Office.  Telegram 
forms  can,  with  tho  stamp  as  now  arranged,  be  quickly 
Htamped  with  exact  time,  the  date,  and  the  consecutive 
[lumber  in  one  simple  operation, 

Toohnloal  Attaches. — The  Russian  (lovcrnmenti 
according  to  the  Timts  Vionna  correspondent,  purposes 
shortly  to  appoint  technical  attaches  to  ita  embassies  and 
principal  legations  abroad.  Their  duty  will  be  to  report 
to  the  Minister  of  Public  Worlcs  on  tho  improvement* 
introduced  into  the  working  of  railways  and  telegraphs  aud 
on  practical  scientific  disoovoriea  generally. 

Wednesbary. — At  the  last  meeting  of  the  W^edneabury 
Town  Council,  the  tovru  clerk  reported,  with  regard  to  a 
resolution  given  notice  of  in  favour  of  adopting  a  system  of 
electricity,  that  he  had  issued  advertisements,  and  had  had 
plans  prepared,  but  two  of  the  firms  who  had  notifiod  their 
intention  to  apply  for  powers  in  Wodnosbury  hud  proceeded 
no  further.  Under  the  circumstances  tho  matter  was  put 
into  alieyance  for  another  six  months. 

Portsmouth. — A  special  meeting  of  the  Portsmouth 
Town  Council  was  hold  on  Tuesday  last.  They  decided  to 
apply  themselves  for  a  provisional  order  and  notify  to  the 
Buaitl  uf  Tmde  their  objection  to  the  Pnrtam'onth  and 
South  Hants  Electric  Supply  Company,  and  to  tho  Laing, 
Wharton,  and  Dowii  syndicate,  who  hod  a[>pltQd  for  the 
cousont  of  the  authorities.  A  resolution  authorising 
the  committee  to  proceed  in  obtaining  tho  order  was 
passed. 

Mica  as  an  Insnlator. — Tho  numerous  applications 
of  mKo.  as  an  insulator  give  an  iuteiest  to  oxporimenta  o£ 
Schultxe  on  the  variation  of  conductivity  of  this  material 
at  tiitTorent  temperatures,  Tho  conductivity  of  plat«t  of 
mica  obtained  by  closviigc,  increases  at  first  witli  the  in- 
croa;EO  of  tempemtuxe  :  it  posso.^  to  a  maximum  and  then 
decreases  to  tero  for  very  high  temperatures.  Comparative 
experiments  between  mica  and  glass  showed  that  the  mica 
wiui  preferable. 

Franoo. — A  proof  that  small  towns  of  France  are 
orpirtUy  ready  with  the  Wger  ones  to  take  up  the  uloctric 
light  i(  brought  to  their  doors,  is  shown  by  the  little  town 
nf  I'rovinB  (Soinc-ct-Marno).  Work  will  shortly  be  com- 
menced ot)  a  central  installation  by  Messrs.  Garnot,  and 
already  -100  1am|>s  havo  been  eubscribod  for  by  the  io- 
liabilaiiU,  enough  to  start  the  installation  upon  a  jiaying 
basis.  The  light  may  very  probably  also  be  distributed 
bo  tho  noighbouiiiig  villages. 

Electricity  on  Trains. — Two  tiuins  on  the  St.  Louis 
and  Tone  Haute  Itatlway  aro  being  equipped  with  a  new 
form  of  oloctric  head  lights,  and  if  it  proves  succesaful  it 
will  bo  fitted  on  all  [lassenger  trains.  The  cost  is  about 
£70  each  engine.  On  the  New  York  and  New  England 
Railroad  tho  trains  have  boea  fitted  with  an  oloctric  system 
instead  of  the  alarm  rope.  Kach  carriage  is  fitted  with  a 
suit:ible  push  button,  anil  the  electric  circuit  is  connectad 
to  a  stoam  whihtle  on  the  engine. 

Cattle  Show  at  Ipswioh. — Tho  first  Christmas  shuv 
of  the  now  Suflblk  Fat  Cattio  Club  was  held  at  Ipswich  on 
Monday  ami  Tuc*:lay  I;ist  The  lighting  of  Uio  hall  WM 
by  largo  incandescent  1ani|>s,withanaggregatepowerof  about 
10,000  candles,  for  the  supply  of  which  a  30  kilo-watt 
dynamo  vw  driven  by  the  engine  at  Messrs.  Wrinch  and 
Son's  factory.     This  im|K>rt4nt  feature  in  the  ^mingeiltwiU 


WBB  well  carried  out  by  }tlr.  W.  B.  Si«liti}^,  iho  Iiwwich 
representative  of  MeasrB.  Laurenco,  Paris,  and  Scott, 

Tonders  for  Miwllii. — HorMajesty'aConsut  at  Manilu, 
Philippine  leLindR,  h&i  reported  to  the  SecretAry  of  SUito 
for  Foreign  A&ira  that  the  Municipality  is  deiiii'oua  of  o1)- 
tainin^  toiiderB  for  tbo  lighting  ol  the  city  and  suburbs  Ly 
electricity  iD8t«ad  of  the  prosent  Byutom  of  petroloum 
lampsL  The  total  distance  to  be  ro  lighted  \a  abont  36 
miles,  and  the  time  for  receiving  propctjiak  is  limited  to  a 
period  ol  six  months,  dating  from  the  tst  ult.  Further 
detAils  and  plans  may  lie  seen  on  application  to  tho  Com- 
mercial Departmeiit  of  the  Foreign  Office. 

St.PdtorflburK*— The  Bol^an  Coniiul  at  St.  Petersburg 
layx  electric  lighting  makes  rapid  prof^resx  there  as  well  a« 
at  Moscow,  in  tho  "  palaces,"  adminiRtmtivo  offices,  theatres, 
public  hulls,  bttsinoss  and  privato  hoiisca.  In  the  course  of 
this  summer  the  installation  of  a  new  centml  eleutncal 
Btation  was  &tai-t«d  at  St,  Petersburg,  aa  aloo  the  laying  of 
subtcrruncan  lines.  Electric  lighting  has  been  adopted  in 
a  pood  part  of  the  Vibourj;  fiuartor,  at  the  Academy  of 
Medicine  and  the  Finland  railway  st^itioii,  ok.  Tbo  Second 
Tramway  C-ompany  propose  to  replace  its  8le*»m  locomotives 
by  electric  motors. 

Royftl  luBtltatlon. — Among  the  tecbura  arrangements 
at  the  Royal  Institution  before  Easter,  are  the  folluwin'; : 
Prof.  A.  W,  Ittickcr,  six  Christmas  lectures  (to  juvenileH) 
on  oloctricity  ;  the  Kigfat  Hon.  LoH  Rayleigb,  seven  lecturea 
on  electricity  and  nuigiiettsm.  The  Friday  evening  meet- 
ings will  begin  on  January  24,  when  a  dtscouiTHe  will  be 
given  by  Prof.  Dcwar  on  the  scientific  work  of  Joule. 
Succeeding  discoursee  will  probably  be  given  by  Sir 
Frederick  Abel,  Prof.  J.  A.  Fleming,  Mr.  Shelford  Bid- 
well,  Prof.  G.  F.  FitEgerald,  tho  Right  Hon.  Lord  Rayleiyh, 
and  other  gentlemen. 

New  Prenoh  CnbloB. — Tho  General  Council  of  French 
Ouiaiu  at  its  last  eesRion  voted  an  annual  subvention  of 
60,000f.  to  the  French  Submarine  Cable  Gom[iiniy,  wbu 
f  has  eiiKafted  to  lay,  within  one  year  from  date  of  contract, 
a  submarine  cable  l>otw«en  thia  colony  and  the  French 
Antillaf)  islands.  The  same  comi>any  have  obtained  con- 
tracts with  Martiuii^ue  and  OiiadeJoupe  in  place  of  the 
English  comiuiiiy  which  now  carnos  on  the  telegrrnphic 
communivation  botwoon  Franco  and  the  Antilles,  whose 
privile^jc  expires  at  the  end  ef  this  year  for  Guadeloupe, 
and  in  1892  for  MartiiiitjUG. 

Wbitecbapel.~On  the  [irinclple  that  one  arc  lamp  is 
worth  two  policemen,  it  is  to  be  hoped  that  ibc  district  of 
^  Wbiteohapid  will  get  it«  full  coniploracnt  of  electric  lighting 
rhon  tbe  pi-ovifiional  orders  applie<l  for  are  dit^lributod, 
Nothing  would  tend  more  to  a  betterment  of  the  lower  |)artt 
of  Ijondon  than  a  generous  supply  of  light  at  night,  and  it 
is  probable  lx>tb  the  locid  autliuritiua  and  thoAe  of  Scotland 
Yard  are  beginning  to  feel  the  truth  of  this.  Bills  are 
hpplied  for  by  the  London  Electric  and  the  Brush  Company 
supply  of  electricity  in  Whitochapol,  and  there  is  room 
for  both  in  spreading  the  ligbtv 

Coloniai  Enterprise  .^One  of  the  ways  to  deal  with 
colonial  installatJong  for  places  where  native  talent  may 
not  Ixi  up  to  the  re<[ui[emente  ol  a  growing  undeitaking, 
Is  shown  by  the  spirited  action  of  tho  directorate  of  the 
Canton  Electric  Light  Comjiany,  who  ap|>oinied  a  coni- 
peteat  superintendent,  ordered  a  comploio  machine  shop 
with  lathes,  sbaqters,  drills,  and  planci-s,  with  a  force  of  10 
skilled  mechanics  to  go  out  and  put  up  U>e  machine)'}'. 
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The  men  arc  engaged  on  a  three  years'  contract,  farea  te 
be  paid  both  ways,  and  ealarics  guaranteed  by  bonds  made 
by  wealthy  Chinamen  in  America. 

Algeria.— A  useful  kind  of  central  station  ta  to 
erected  for  public  lighting  at  Maacarn  in  Algoria. 
Municipality  have  granted  the  use  of  the  water  power 
Ain-Fekaii,  about  18  milea  away  from  the  town,  free 
charge.  In  the  daytime,  when  not  required  for  light, 
machines  at  Ain-Fekan  will  supply  power  for  some  pum 
five  miles  away  at  Sidi-Daho.  In  additioOt  the  station 
supply  |>owor  for  the  manufacture  of  large  quantities 
ice,  a  commodity  of  great  ntibty  in  Algiers.  The 
cession  has  been  given  for  43  year»  by  the  Municipality, 
who  agree  themselvea  to  pay  10,500f.  a  year  for  150  lampi. 
of  I G  c.p. 

Experlmeatal  Ltghtloff.  — At  the  Haitford  County 
Court  on  Tuenda-y,  Me«,sre.  A|)].loton,  Burlwy,  and  Willii 
sun,  electrical  engineers,  of  London,  were  suvl  by  Jebq 
Steed  for  X28,  for  the  carriage  of  electrical  appliances  for 
fitting  uj)  The  liull's  Hoitd,  l)ai-tiord,  with  ulectrio  light  It 
ap^wtars  that  the  electric  light  was  insUUod  as  an  experi 
mental  Tho  Bull's  Mead.  Dartforti.  by  Mr.  Woodford, Ukq 
a  ti-aveller  in  the  employ  of  the  defendants,  and  the 
fundanta  denied  liability  on  the  ground  that  they  did 
authorise  Mr.  Woodford  tu  pledge  their  crodiL  Tbe 
electric  lighting  at  Tho  Bull's  Ilond  wan  dono  as  an  adver- 
tisement. The  judgo  gave  u  verdict  for  tho  dofurKUnls 
with  coste. 

Ventilators  for  Cafes.— The  use  of  electric  ven«' 
iiig  fiiri^  i.t  «pruadirig  amongst  the  French  caf^s,  where 
prefionceof  large  nunbers  of  persona,  all  smoking  vigor- 
ously, has  usually  made  tbe  air  as  dense  as  a  London  fog 
long  before  evening  closes.  Now, however, customers  nuy  lip 
their  coffee  or  absinthe  in  a  clear  and  pleasant  atXDoaphers 
more  harmonious  to  tbe  inhabitante  of  sunny  France^  He 
eicjionment  should  be  tried  here  as  soon  ai  posiitble,  a«  eaft 
proprietors  would,  no  doubt,  appreciate  tbe  merry  hum- 
ming motor  for  vcnUlating,  knife-cleaning,  and  other 
purposus,  when  the  electricity  is  laid  on  in  maioa  at 
doors,  iind  a  few  ojumplos  can  be  teen  in  practice  of  its 
usefulness. 

Leamington. ~-A  communication  was  raad  at  the 
Lcumingtou  Town  Council  from  Mr.  Arthur  Chamberlain 
for  the  Midland  Electric  Light  Company,  saying  thai 
although  they  have  quoted  the  Council  for  arc  lighting  they 
do  not  recommend  it.  What  tbcy  adviae  is  either  th« 
same  candle-power,  as  at  preaent  distributed,  on  fewer 
lamp-|K)sts  in  35  or  50  c..\\  lamps,  if  the  chief  object  is 
e«onomy  ;  or  else  aun  lam|)8  of  200  or  300  cp,,  similar  to 
the  one  now  on  tbe  Pai-ada.  Arc  lamps,  Mr.  Ghamberloia 
goes  on  tosay.  must  have  overhead  wiret,  and  tbe  light  froM 
them,  in  his  opinion,  will  certainly  a{>oil  the  a|>peara: 
tbe  shojM.  The  letter  wja  rofornxt  to  the  Watcb 
mittee. 

Aberdoeu. — Tbo  Gas  Committee  of  Aberdeoa  Towi 
Council  last  t'riday  discussed  the  ro|X>it  of  tbe  depqtatJoe 
who  recently  visited  several  towns  in  E!:glan<l  to  inipect 
the  system  of  electric  lighting  in  o|teration  there,  and 
certain  i-ecommendations  were  framed  on  the  report  for 
the  consideration  of  the  Town  Cotiitcil.  'llie  propoeed  are> 
of  fiU|>piy  was  delined,  and  of  that  area  the  authonties  aw 
only  be  comjielled  to  light  within  two  years  a  sti|ailal«l 
ceutnil  [jortioti.  The  larger  area  must  be  sujq^liod  wiUus 
four  years.  It  is  further  recommended  that  a|>plicalii» 
should  be  mad«  for  both  a  provisionul  ^rdw  M<l  a  Bill, 
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borrowing  power*  U>  tw  X50,000,  and  tlio  Om  Corporation 
funds  to  be  the  eeciirity.  The  cost  of  providing  an  instal- 
latidii  for  the  i-cslricted  :irea,  is  cslimiit«(l  xl  £20,000. 

Horse  Cora  and  Electric  Traction.— A  aori«s  of 
anawera  to  (|-.ie«tioiis  ii|ion  tbo  efficacy  of  electric  traction 
an  compared  with  liurse  traction,  Lave  boon  com  mint  icat«<l 
hy  Ibe  prcBident  o[  an  electric  railway  to  the  WrcW  flaitufji/ 
OniftU,  In  ibese  there  isajtoint  touched  mion  which  nuiy 
be  interesting  at  this  juTictiiru  both  to  tnimwuy  diroctorn 
ami  to  electric  traction  engineers.  The  iiitoation  is,  can 
the  horse-cur  bo  iisod  with  an  electric  motor  1  From  the 
experience  of  the  electric  niilway  ccinininy  the  annvcr  in 
in  effect :  Build  new  cars  for  your  electric  motors.  Do  not 
convert  the  old  ItorHu-curs  into  motor-cars.  Vou  will  llnd 
new  cars  cheafter  in  tbe  end.  "Most  all  of  our  cara  were 
run  as  honte-cart  and  changed  to  electric  motor  cars.  If 
wc  were  going  to  <lo  it  a^aiii,  we  would  buy  new  motor-cars, 
and  have  all  our  borec  cars  to  use  aa  trailoni,  for  wu  can 
say  that  that  woidJ  have  been  true  economy." 

V«rb. — The  fact  that  two  [trivate  comiMtiJos  have  a|>- 
j>lied  for  powora  to  li^'ht  tbc  city  of  York  hast  mnved  the 
Streets  and  Buildings  Gnmniittee  to  take  into  conaiderxtion 
the  (inestiori  as  Co  whotlici'  the  Oor|)oratiou  sbuukl  nut 
supply  the  light  itself.  At  the  special  mectiii{{  of  tlio  York 
City  Council,  convened  to  consider  the  matter,  the  I-ord 
Mayor  reviewed  the  [K)«ifrion  of  electric  li)i;l)tiu^  ^oncrdlty, 
mentioning  tliat  in  America  thera  were  numerous  companies 
paying  6  to  14  per  cent.,  artd  thai  tn  Gormuny  tlioro  were 
some  hundreds  of  compauies  tiupplyiiig  the  current  cum- 
mercially.  The  committee,  ho  stated,  had  not  yet  gone 
tboroujrhly  into  the  cost,  but  be  understood  that  about 
Xlf*,000  would  be  necessary  at  first  for  supplying  the 
streets  in  the  compidwtry  area.  His  luiilship  moveil  a 
formal  resolution  tbait  application  be  made  for  a  provieJonnl 
order  by  the  Cor|ionitioii.  Mr.  Shnolbred  wji*  in  atten- 
dance, and  gave  information  with  reference  to  the  Uratl 
ford  munici[ial  inatallation.  The  motion  wu  curried  uiiani- 
inuiutty. 

Bleotrioity  at  Unooln's  Inn.  The  Westin^hnuiie 
station  at  Sfirdinia-Hlreet,  Li ncoln's-inii- fields,  was  banded 
over  to  the  MctiYiiroliLin  Electric  Hiipply  Comi^tiy  Ia.Ht 
Saturday,  and  has  now  Icgitn  working.  Tbo  sbiUoti,  it 
will  be  r«nicmber»],  has  been  completely  fitted  np  with 
engine*,  dynamos,  and  apparatns  hy  the  Westinghoiise 
Cani]taiiy  for  the  supply  of  irr,OO0  lighbt.  Tluee  dynamos 
are  now  at  work  snpplying  current  by  means  of  juii'tJy 
overhead  and  ]wirtly  iiiiderii^round  mains.  The  whole  of 
the  (iroseiit  power  has  liecn  taken  up,  nrdera  for  some 
2G,000  lamps  hai-ing  already  been  received.  Thu  light 
•earns  to  be  well  bikon  U|i  in  the  rct^ion  of  lawyers. 
IiilKOln'6  Inn  abows  signs  of  the  installer'a  activity,  and 
lawyera'  clerks  arc  busy  discusuing  the  mysteries  of 
switches  and  caiidle-jiower.  The  dinginess  of  the  lawyer's 
office  is  often  greatly  due  to  the  continual  consumption 
of  the  carbon -prodticiiiji;  gfia,  ^nd  now  that  the  clour  little 
incandescent  Eamp  has  invaded  the  praroine»  of  law,  wo 
may  ex|>ecl  to  find  at  last  Dodsoii  without  his  accumjuny- 
ing  Kogg. 

El«etri(de7  at  BAtt«r9ea.— While  all  th«  vrorld  and 

his  wife  ai-c  busily  diiicu^siri^  olectncity,  its  dangsn  and 
detr  delights,  when  they  shall  have  it  in  their  houses,  and 
why  so  many  Americana  ^ut  killed  with  such  small  apjM- 
rent  reason,  and  suchlike  most  interosling  problems,  it  is 
pleasing  to  hear  of  the  continued  exertions  of  experts  to 
L bring  home  to  the  coounou  mind  some  eonvrote  ideas  upon 


electric  lighting.  Mr.  Lant  Carpenter,  who  is  tnde> 
fatigalile  in  his  exertions  in  this  direction,  commenced  last 
Frid.iy  a  series  of  three  lecture*  at  the  Baltersea  Tilths,  with 
Mr.  O.  V.  Moi^an,  M.P.  for  the  district,  as  chairman.  The 
lofturo  ap)>e(\rs  to  have  been  well  attended  and  thoroughly 
enjoyei),  ami  it  cannot  \a)  said  that  some  definite  lt>uching 
would  be  lost  in  Battorsea,  for  we  notice  ttiat  even  the 
reporter  is  not  yot  an  j<tU  with  elcctriciil  mj'stertee,  for  in 
his  re^rort  he  remarks  respecting  what  tbe  lecturer  no  douH 
gave  as  cost  per  1,000  watte,  "That  whereas  in  1882  the 
price  of  1,000  volt«  of  cloctrEc  light  was  £'i,  it  ha  I  now  been 
brought  down  to  7s.  per  1,000  voltJt."  One  might  as  well 
tell  the  public  that  water  coslfi  la  {>cr  )>ou[id  pressure, 
[{eporters  will,  tit  the  preient  state  of  progress,  find  it  well 
to  study  up  electrical  terms  and  facta,  for  through  thom  it 
is  that  often  information  filters  to  the  [>eople. 

Deimtations. — It  is  now  ipiitc  tbe  fnshion  for  town 
coimcillors  whose  technical  e<lucation  in  the  matter  of 
electricity  is  suddenly  called  in  question,  to  embark  upon 
deputations  to  visit  certidn  towns,  of  which  Rradford  and 
Taunton  are  two  best-known  example^,  to  insi>cct  the 
electric  lighting  machinery  and  arrangements.  The  utility 
of  these  deputations  in  the  matter  of  personal  investigation 
of  existing  installations  ia  obvinini,  and  much  real  know- 
ledge uf  electric  lighting  ha»i  been  thus  conveyed  awny. 
But  it  is  apfwi-ently  thou;^ht  in  some  qnarters,  that  invcsti- 
gating  electric  lighting  problems  is  oftci)  too  much  of  the 
nutiu-e  of  pleasuring  to  Ixi  p:iid  forout  of  tlic  rnXat.  .\t  any 
rate,  nttlie  meeting  of  the  .South port  Town  Council,  the  ex- 
Mayor,  Mr.  Wilkinson,  protested  against  these  doputdtions, 
which,  in  his  opinion,  "  were  made  the  means  of  excursions, 
picnics.aiid  happy  times  goDerally."  His  romarkscullod  forth 
warm  ruplies,  and  tlie  nieiul*L're  who  had  formed  the  depu- 
tation point  out  tliiit  the  ekictric  lighting  (juostion  was 
forcing  itself  to  the  rix>nt.  and  would  havH  to  l>o  dealt  with 
by  tbe  Council  before  leitg,  and  that  tbe  deputation  bad 
rocoived  a,  large  amount  of  vnlnuMe  information  while  on 
their  visit  to  BnuUord,  which  would  far  out-b:ilanca  the 
i-o»t  of  tbe  depntation^namely,  £13  :  and  that  they  had 
further  obtaineil  much  valuable  information  which  would  bo 
of  great  use  in  the  management  of  their  scbook  of  science  and 
art~  And  tnil}',  the  cost  mentiofied  rtoe»  not  seem  oxoossivs. 
It  would  have  lioon  tar  more,  iirolxibly,  to  have  had  an  expert 
down  from  town  to  ^ivchis  rejiurt.  In  thiscit^e,  too.  the  com- 
mittee would  have  been  listening  to  things  more  or  less  in 
the  air,  while  after  an  actual  inspection  of  a  working  in- 
stallation, ns  at  Iir.idfoiil,  there  is  some  solid  basis  whereon 
to  build  their  idc;w.  Therefore,  it  may  bo  cunsidcred 
proven  tliat  depntittious  to  investigate  electric  lighting 
stations  under  pro])or  circumstances  and  at  moderate  ox- 
|teiise  are  tit  and  prnjier  undertakings  for  town  councillors 
to  engage  upon,  especially  if,  as  with  the  Houthport  coun- 
cillois,  they  also  take  the  opportunity  of  gleaning  informa- 
tion upon  art  as  well  aa  science. 

OambrldKO. — The  Cambridge  Town  Cotitwil  held  ft 
second  ei<ocial  meeting  last  week,  tbe  Mayor  presiding,  to 
consider  as  to  obiainitig  a  provisional  order  for  tJiat  town 
The  Klectric  Ligbting  Committoo  reported  as  follows : 
In  accordance  with  instnictions  of  the  Council  of  the  9tb 
of  November  last,  your  committee  bftve  considered  the 
expediency  of  taking  tbe  necessary  steps  for  obtaining  a 
provisional  order  under  the  Electric  Lighting  Acts,  1882-88, 
for  the  su|>ply  of  electricity  forpubtic  and  private  purposes 
within  the  borough,  and  beg  to  reconimend  the  Council  that 
application  be  made  for  such  order  forthwith."  The  Rev. 
Alderman  Kincb  moved  the  adoption  of  tbo  rejiorl  and 


recommendation.  H«  oxplftinod  that  one  of  the  objects  in 
getting  the  proinaiona)  order  ums  tn  prevent  other  eoni  [laiiies 
Itohj  )tt«[jpirig  io,an<]  that  anyprofitth.it  ti*ii)iiMlio  made  from 
tlic  underliking  should  bu  for  the  benefit  nf  ihi?  public. 
Th<;  committee  iutd  conauUetl  L>r.  Flmuiii);,  v\i-.>,  nmont:. 
other  thutgs,  wan  consulting  onginoer  lu  tlio  F^)i>iott 
Company,  a.nd  th.iC  gentlein-tn  hnd  ■'ecDminemlfti)  :l  syel«ni 
whii-li  wiis  considorod  best  for  the  lighting;  of  hrmses,  and 
the  distribution  oE  force,  without  there  hoing  any  (Jsnger 
from  the  currents.  Th»t  system  cotild  bo  extended  accoi-il- 
ing  to  the  limnund  for  eleotrtcity.  Taking  the  expense  ami 
the  ravenne  into  account,  the  Council  might  be  sure  that  if 
the  scheme  were  carried  out  it  would  not !«  a  losing  con- 
oftm ;  but  even  should  it  lie  a  losing  cirnceru  the  Iohh 
would  be  very  smftll.  About  £16,000  woidd  bo  sufficient  for 
the  purchase  of  land,  tliecru<:tioauf  build  lugs,  and  th<>  laying 
of  m'reaover  the  area  that  had  lieen  selected.  .Supposing  tbu 
Corpontioa  did  not  go  on  with  the  scheute  after  having 
got  the  provisional  order,  terms  could  be  made  with  others 
to  do  the  work.  Mr.  Morley,  in  seconding  the  roaohition, 
raud  Cambridge  paid  £3,000  a  yoar  for  about  1,000  Iftmpa 
Mitl  X19  fur  the  Bray  lamps,  which  aTeraged  fmm  160 
to  300  «.|i.  As  an  iiistiincu  uf  the  difTeronco  between  tbo 
aent  syatem  of  lighting  mid  that  by  uluctricity,  bu 
■'•Utod  that  for  the  18  himpa  in  the  Market-plue  £5^ 
a  yemr  wu  ]Mid,  and  the  light  was  about  3S2  o.p.  By  the 
other  sytitem  they  conld  have  a.  lamp  of  2,000  c.p.  put  in 
tho  centre  of  the  Marhet-jtiace  for  £2l>.  There  would  be 
a  simikr  iin)iroroment  in  the  other  parts  of  the  town  if  that 
system  of  lighting  wore  adopted,  ami  h«  considered  that 
the  Cuqioration  c<>uld  save  £1,000  a  year  on  the  gas  bill 
alone.    Tho  resolution  vroa  tirianimotialy  adojited. 

Dtmde«. — Aeonjoined  meeting  uf  the  Eleotjic  IJghting 
Committoe  of  the  Dundee  Town  Council,  the  Police  Com- 
mission, and  the  Ooa  Commission  woa  held  last  week,  to 
consider  tho  report  of  Dr.  ilopkinson  niion  the  electric 
lighting  of  Dundee.  In  his  rojKirt  I>r,  Hejiktuson  siiggcsta 
a  certain  list  of  atreeta  to  be  included  in  the  compidsory 
area,  and  rocommonds  that  when  the  Bill  is  nbtiined 
mains  be  at  once  laid  in  ihcee  etreuLs.  Ho  thinks  that 
there  is  do  reason  against  including  the  whole  area 
of  tho  burgh  in  the  pormisflivi;  urea,  and  sAys  the  com- 
mittee would  find  sufficient  protection  against  any 
out-of.the-way  demands  in  tho  reipiiremont  that  any 
ooiisnmcr  desiring  to  be  supplied  with  tho  light 
must  undertake  to  pay  SO  per  cent,  on  the  cost  of  the  mains 
required  for  hi«  supply  during  three  y&m.  Theustimatetl 
C06t  for  plant  for  supplying  300,000  watts,  or  5,000  Ismps 
of  60  waits  each,  woe  given  ns  follows:  for  alUi-nalin^ 
syxtem  nith  transformers,  £.2\Ji&  ;  the  ndilitional  coet  of 
each  BUocesaive  increment  of  S/tOO  laro[K4  would  be  £6,4'i^. 
Hie  annual  charges  for  a  pbnt  of  5,000  tam[ici  would  be 
X5,026.  I  Is,  fid.  A  continuous-current  plant  on  the  three- 
wire  system  of  distribution — the  station  to  be  within  the 
area  of  supply— would  be  £19,047,  .■»nd  batteriea  to  give  60 
umpcitw,  if  used,  £800.  The  annual  churgos  wuidd  be 
£^,360.  Dr.  Hopkiiisou  suggests  tbut  instead  of  troubling 
will)  meters  at  first,  they  should  begin  by  charging 
aimply  by  maximum  supply  which  any  consumer 
might  take  at — say  £17.  lOe.  per  unit  per  annum  in 
such  maximum.  This  vonUl  bo  equal  to  3a.  ftd,  per 
unit  if  used  for  1,100  huurx.  ('nirtomers  should  Ije 
shown  that  if  burnt  longer  hours  their  lamps  would 
deteriorate,  and  reasonable  asauraoce  would  be  obtained 
that  eustomen  would  not  wiui4tfiilly  consume  electricity,  as 
bjr  ao  doing  they  would  increase  the  cost  of  lam{ia.  Compar- 


ing the  cost  vitb  gas,  a  unit  of  electricity  would  give  SM 
candlQB  for  an  hour  at  a  cost  of  10-2d.  per  1,000  candles  (if 
used  for  1,100  hour^) ;  gas  will  give  1,000  candles  at  12'3d. 
in  ordinary  good  bunieiv.  Tho  electric  lompe  tbcms«lY< 
uuy  be  Uken  as  3-5d.  per  1,000  caudle  bouts.  The  joint 
iHianI  held  a  cunsulLation  with  Prof.  Ewingon  Friday  to 
further  coiiKiiior  tho  report,  ll  was  agreed  that  the  Om 
Cummission  should  remain  one  of  the  parties  to  the  pro- 
puse>l  legialation,  and  that  a  Bill  be  gone  04)  witb  oa  well  oa 
the  provisional  order.  In  order  not  to  let  tbo  loae,  if  an 
occurred,  to  fiJl  on  the  whole  biu-gh,  it  was  agreed  to 
in  a  clause  K'^'i'^i!  power  to  assess  for  a  deficiency  in  thi 
a.rca  of  supply  only.  Tbo  rcitort  of  the  vonimitt«e  W: 
adopted. 

B«v«rly   and    Danvera   Storage   Tramway.— 
Although  0%'orheiid  lines  are  now  plentiful  in    Araerics, 
ihuse  iiinniiig  storage  balLury  cars  ate  not  yet  so  guiuu^ 
and  the  opening  of  a  new  line  U[>on  the  storage  s 
an  event  of  some  consoqucnco     lu  Englaod  tlie 
system  in  most  .<ituAtionR  ha-t  immense  advantagoa  ovi 
the  overhead  ayaicoiH,  inasmuch  as  the  erterior  cooatriK* 
tion  iiecesiaxy  for  the  latter  often  would  not  be  tolctated 
in  our  towns,  and  English  engineers  watch  with  interest 
progress  in  stonge  systems  in  other  countries,  while 
present  busilyengnged  indeveloping  theirown.  The  no 
at  lio\edy  and    f)anveni,  Massachusetts,  is  worked  with 
six  storage  cars  supplied  by  tho  Union  Electric  Car  Com- 
paiiy,  of  Boston.     The  cars  are  constructed  in  the  ososl 
way  \vith  side  flaps  to  let  down  for  placing  tbo  battariea 
the  length  nf  the  car  under  the  eeats,  and  the  tiuttery  roum 
is  ariunged  so  tJiat  fresh  sets  can  be  easily  slid  in.     The 
following  jKirlicuiars  of  this  tramway  were  given  in  lb* 
KU'trirnl  fl^<nl<i  of  November   IC,  with  a  view  of   tlie  car 
and  of  the  engine  and  l>attery  house.    The  curhou&o,  whMh 
iaako  tlie  charging  station,  is  situated  at  Beverly,  Doarthe' 
end    of  tie   track,  and   is   90ft,   long  by  40ft  wide,     The 
hattericd   at   the   charging   station   ore    pWod    on   line) 
of  tables  built  on    each    side    of    the    tracks,    the  tqi 
being  on  a  level  with  tho  car  floor,  so  that  tho  tr.»yB, 
containing  each  \'2  cells,  are  easily  drawn  from,  or  pushed 
into,  the  cars.     Tho  tables  am  connected  by  wires  to  the 
ewitchboard,  and  there  by  plugs  to  the  chu-gin^  dynamo, 
tbo  switchboard  being  placed  directly  over  the  dynamo. 
There  arc  four  tablos  on  each  side  of  eaeb  tntolt,  each 
Lwu  opposite  tables  containing  a  set  of  13  trays,  contahiing 
alto^ther  138  cells  to  each  aoL,  each  car  being  provided 
with  two  such  sets.     To  insert  the  colls  tho  cortideaare  let 
down  and  the  six  tniys  on  each  sitle  are  put  into  ibe  car, 
the  discharged  set  having  fii-st  been  withdrawn  on  the  can 
coining  into  the  station.     Tho  chai-ging  plant  cotinsta  ot  a 
30  h, p.  iKiiler  and  engine,   and  dynamo  of  eorreapotuUag 
ca|iacity.     The  boiler  U  in  a  small  room  by  itself.     Hm 
switchlioard  is  in  the  wall  near  the  dynamo,  and  has  plltgi 
connecting  tho  positive  and  the  negative  terminals  of  tbe 
<]yuamo  to  each  of  the  eight  tables  by  a  scporutc  ping. 
There  are  also  two  ammeters  to  show  the  amount  of  tbe 
charging  current.     Each  sot  of  batteries  is  able  to  nin  the 
car  40  miles  with  n  single  charge,  and   with  the  two  seta  a 
car  can  make  ^0  miles  per  day.     It  takes  eight   hours  to 
charge  a  sot  fully,  and  tho  30  h.p.   pUot  is  sufHcionito 
chdurge  the  butteries,  twosetsoach  for  eixcus.     The  switch 
in  each  end  of  the  <^ar  fully  controls  tbe  oar  movement,  no 
meehanicel  or  hand  brake  being  used  except  to  bold  a  esr 
when  standing  on  an  incline. 

Eleatrio  Brstke. — We  mentioned  but  week  the  fut  of 
the  tHAl,  on  the  L.oiidoa  and  North-Western  Railway,  ei 
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tbe  new  Forbea  and  Timmis  electric  bnilw.  The  following 
details  are  (^iven  nf  the  toxts  tvhicb  were  carried  out  on  n 
strotcb  of  tKt!  Luiiiloti  uml  Birrain^hara  m.iiii  litio,  Instwccii 
Adderlcy  IVk  and  HUicliftinl  An  old-ty|«;  cuach,  witb 
Jour  wheels  only,  naa  fittwl  with  the  npiuratun,  In 
of  the  coiitjKtrliiioDtH  WAA  a  ItatttTy  of  17  storage 
ills.  The  brcuk-haiidle  i»  simply  a  switch,  to  uoui- 
pleto  tlie  circuit  ta  the  mugnotic  iron  iltaca  of  the 
brake,  with  a  reBiBt4nce  reyiiktinfi  the  atrcTigth  of  ctii- 
reiit.  After  the  f.-lO  London  train  had  loft  Adderley 
Park  Station  a  large  goocU  engine  was  attached  to  tho 
couch,  tci  which  an  nrdiiiary  hi'ako-van  was  liiiltod  in  uutt  of 
emcri^ency.  Thu  line  Ixitwucn  Adderlny  I'urk  and  SLech 
ford  is  ill  eveiy  way  inited  for  stich  a  trint,  there  boinjj  * 
ktraigfat  niii  fur  nearly  n  mile  and  a  half,  over  nn  ntmoijt 
level  line.  On  tliin  iKH-tion  of  the  track,  a  dintance  of  a 
quarter  of  a  mile  wraa  niM-kcd  off  by  fog  signals,  on 
account  of  tho  niist,  and  a  sullicieiit  apiico  hoinj;  uJlutvvd 
for  tile  driver  toj^ct  ii|)  a[)ec(l,  the  sifi^al  to  start  waa  friven. 
At  tiie  end  of  the  distAuce  the  cuauhes  were  Hlipjieci, 
and  although  riiniiing,  as  vras  afterwArds  iisceiUtini'd,  at 
tho  8|ico)i  of  'M  iuito9  an  boiir,  wart  btuii^iil  to  a  sUndatill 
in  about  iOO  yards.  This  was  conHideved  to  Iw  a  very 
good  trial,  inaitmiich  iis  tbe  rear  van  waarmining  frefl,  and 
iroiild  necessarily  impel  the  (int  coach  over  the  lines, 
eotttoil  as  they  wei-o  with  a  (tlm  of  ice.  Two  ur  Ihreo 
Other  trials  were  made  with  almost  preciaely  lumilai' 
results,  and  Kteebford  vma  tlien  reached.  A>  it  had 
been  tl(>Dio[iKtrateil  that  the  eleeti'ic  brnho  was  effective 
lnx|>ci-tur  Ciirr  penniltcd  tho  guard's  van  to  be  detached, 
and  triaU  vei'i  made  with  the  single  coach.  The  restitte 
■•nived  at  were,  of  conrse,  of  t\  more  satisfactory  character. 
A  half  iinilti  run  wiu  tried,  and  the  ooarh  nli|i|)ed  whilst 
travelling  at  the  inte  of  -12  niilee  an  honr.  The  brake 
g   irirttaiitly   apiiIJcd    brought    tbe    couch   to  a  aUnd- 

in  Ifid  ynrd».  No  doubt  that  disUincu  would 
have  )>een  uonsidorably  diminished  but  for  tho  fact  that 
tbe  whods  being  instantly  locked,  ^^lidoil  alon^  tho 
{^Bzed  surface.  It  niigbl  n-itin-ally  be  expectoil  that  ibe 
sudden  application  of  tho  hrnko  wnnhl  have  inanifmt<H) 
itself  in  ai)  uniileasanb  manner  tu  tho  ucaip^ints  of  thn 
conch ;  but  the  ajiplication  wa-t  only  sb^htly  aj>}iivciablu 
by  tho  nino  occnjianta.  Thin  ta  nna  of  tho  gro.it  ndvan- 
juges  dainiod  for  the  new  braku,  and  is  attributable  iirob 
it;  to  the  fact  that  the  br^ke  is  in  no  w:iy  cnnnccted  with  llio 
body  of  ibuciiri-iayo,  tho  oiaf^fiotin;  diacs  IwiiiiC  ko|)t  in  posi- 
tiuii  by  slays  ninning  from  cue  to  the  other,  The  trial 
looted  for  aljont  three  faonrs,  tbe  bast  result  obtained  being 
ipiltfE  of  the  car  in  GO  yiinls,  when  travelling  at  .10 

an  boor.  Tbe  exjionuioiita  were  considcixd  by  the 
coin]w.ny'H  oftici^U  to  l>o  highly  satisfactory.  A  ftigiiificartt 
fact  in  connection  with  the  trial  whs  the  diiUiico  the 
engine  raiL  before  Itrought  to  a  standstill  by  %n  ordinary 
hund-bruke,  al  looet  live  or  six  hiindi-od  yanls  l)cirig 
rei|turcil.  With  a  titeambnikc  a  much  less  distance  would 
have  Seen  required,  but  it  is  verj-  doiittfid  whether  the 
luconiutivu  would  have  been  brunght  to  u  standstill  nearly 
aa  (|UMkly  a-s  wa-^  the  caich  with  the  electric  brake. 

lUchinond. — The  Klectric  Lighting  C'oniiuitlec  of  Rich- 
tnond-on-Thnnica  have  been  actively  discneaing  the  lighting 
of  tbe  Uiwn,  and  at  l\te8day'8  meeting  of  tho  Kichmond 
Vestry  preiictited  the  following  interesting  report :  The 
committee  beg  to  report  that  since  their  reappointment 
they  have  visited  the  foUonnng  installations,  vit.  i  (1)  Tbe 
Kenaington  central  eloulric  lighting  station  of  tho  House- 
to-Hoiue  Electric  Light  Supply  Coiupauy,  Limited ;  (3) 


till 


the  Poll  Mai)  Company  eleclric  li{^ting  works ;  (3)  the 
Surdinia-etruvi.,  Linculn's-inu. fields,  insUillalion ;  (4)  tbe 
Whitehall  installation  ;  {^1)  the  Paddiiigtori  installation  ;  and 
(li)  the  works  of  the  CheUea  Electricity  Supply  Uompany, 
LimiUKi,  The  coiamittoo  hiive  carefully  e.vatnine<l  tho 
ditTorcitt  uyutcms  of  dialribntion  which  in  each  case 
have  been  adoptol.  lnca.ndo.*3cent  electric  lighting 
of  large  Iniildinji^  containing  their  own  jihint,  and  steam 
1.13  from  the  first  been  a  commercinl  success,  but 
Mliiition  of  electricity  over  large  aroas,  so  as  to  pru- 
vide  the  public  with  supply  from  a  centra)  stitiun,  has 
proved  a  more  difllcidt  ]iix))>lein  and  taken  time  to  itolve. 
The  fact  that  three  comiiaiiio.i— vix.,  tbe  )lniab  Electrical 
Engineering  Company,  Litnitocl,  Messrs.  Latimor  Clarke, 
I^uirbead,  nnd  ('o..  f.iraitod,  and  the  >Snuth  of  England 
llnUHo-to-Donse  Electricity  Comiiany,  Linutod — have  now 
given  tho  statutory  notices  of  intended  application  to  the 
Board  of  Trade  for  provisional  onlcn^  to  mipply  the  electric 
light  to  Kichmond,  Heeroa  to  atifurd  evidence  that  the 
distribntion  can  now  be  utTocted  with  imtisfactory  financial 
rtwults.  Fn»m  information  obtaineil  by  (he  committee,  it 
appears  that  the  Brush  Company  propose  to  work  with  low- 
toneioii  continuous  current  and  atorago  batteries ;  that 
Messrs.  Latimer  Clai-ku,  Miiirheud,  atid  Co.  would  also  work 
on  a  ftomewhat  fliroilar  RyRtem,  but  partially  witb  storage 
batteries;  and  that  the  Snnth  of  England  llousc-to-House 
Com|mny  wouW  work  with  btgh  tension  alternating  ctinonl 
with  convurk'ra.  The  ccaimitlee  arc  not  in  favour  of  the 
latter  .ly.tteni,  though  it  has  advantages  of  economy  where 
greater  distances  have  to  be  covered.  The  committee 
would  observe  that  the  Vestry,  having  a  provisional  order 
wnder  tho  Electric  Lighting  Acta,  arc  enabled  to  oon- 
trjct  with  any  com|>any  nr  pdrsons  tw  the  execution  ami 
maintenance  of  the  works  iioeilerl  for  tbe  purjKMe  of  the 
3U|ii>ly  of  electric  lighting  tf>  the  tnwn^a  power  which 
the  comniittee  foci  it  a<)visabli:  shouUI  ho  rcUuucd  by  the 
local  authority  as  pre.ferving  to  them  the  right  of  pro- 
hihitin^;  luidncintei'fercuco  with  the  public  streets,  foot[jaths, 
t'lc,  and  the  <:mnnuttce  ure  advised  that  umler  such  contract 
the  \'cstry  cjui  inncrt  claiinei^  against  default  in  supply 
by  the  cniitraoLor,  whilst  any  company  obtaining  a  pro- 
visional order  nndor  the  new  Act  would  obtain  a  monoprjly 
for  4'2  years.  Tho  oummiMuu  havu  eoriHrdtuJ  Mr,  Shonl- 
bred.  O.K.  (with  whose  iiHsiitUince  the  Vestry's  prnvisioual 
orrler  wsai  obtaino<l),  and  as  they  are  now  in  communi- 
cation with  ruspfuiaiblu  parlice  who  haw  olfei'cd  to  xupply 
Richmond  with  tbe  electric  light  under  the  Vestry's 
proviaiona)  order  with  |iower  of  inirchasc  by  tho  local 
authority  after  a  term  o(  yetU's,  with  one  of  whom  the 
committee  think  satisfactory  arrangements  could  l)c  made 
for  at  onee  providing  an  installation  in  tho  town,  reoom- 
mond  the  Vestry  not  to  consent  to  a  provisiutia)  urder 
being  granted  to  .-iny  outaidc  cnm{)any,  but  to  nulhoriso  the 
committee  to  negotiate  with  some  company  or  jterson 
wiDing  to  contnict  with  the  Vcatry  for  the  supply  of  electrio 
lij^bting  bo  JCichroond  at  the  excfusive co»t  of  8ucb  comjiany 
ami  rejiort  to  the  Vestry  thereon ;  also  that  the  vestry 
clerk  do  inform  tbe  Bo^ird  of  Trade  of  ibis  resolution. 
Mr.  Ifilditcli,  who  read  tho  re|Kirt,  Mid  tho  committee  had 
lield  many  meotinga,  and  be  waa  happy  to  say  they  wore 
unutiimouH.  Mr.  Kobineon  seconded  the  motion,  which 
was  adopte<l.  Kichmond  is  one  of  those  towns  which 
obtained  its  provisional  order  in  1863,  and  up  to  tbe  preaent 
nothing  has  been  done  with  it.  There  eeems  to  be  now  a 
distinct  inteiiuoQ  to  proceed  to  practical  meaqtu'ce  in  tho 
immediate  future. 


THE   MAGNETIC  CIRCUIT. 


FVom  tho  «arlis&t  time  tip  to  naw  tlia  Bcbooliaoii  have 
dipomled  the  sciencfl  of  electricity  in  olwcurity.  Ohm,  in- 
deed), cave  m  a  fonnola  or  demonstrated  a  law  which  U  the 
groiinowork  of  what  hubeentermntlcundtictiva  elealricity. 
Till  quito  roointiv,  while  most  AcknowledgcH  a  conductive 
circuit,  f«v  understood  about  an  inductive  circuit,  aii<l 
fewer  etill  a  magnetic  circuit 

Ohm's  formiiU  C-=p  is  nov  accepted  without  question 

for  out)  of  these  circuita,  but  it  wag  not  and  in  not  rcco{(niiicd 
that  a  simitur  formula  ruloa  for  tho  nugnotic  circuit. 
Suppose  C  be  replaced  by  M  F,  magnetic  effect,  magnetic 
flow,  or  simply  magnetism,  and  R  by  magnetic  preaHure, 
I*,  and  let  R  represcul   the  reaiatance  of    the    magnetic 

circuit,  then  F  =.  s- 

Coiwider  for  a  moment  the  simple  ease  of  an  electro 
tnapnet.  A  wire  ia  wound  round  an  irou  core.  The  ciuront 
sent  through  that  wire  exorts  magnetic  pressure,  P, 
and  the  reeultaiiL  magnetism,  taa<;netic  elTeot,  or  magnetic 
flow,  F  is  diroctly  proporUonuI  to  that  pr«is>ure-  If  again, 
with  tho  aame  current  and  the  (tamo  cove,  yon  halve  the 
magnetic  resistance  of  the  circuitv  you  double  the  magnetic 
effect,  or  F  is  inveraely  as  R. 

Ob,  hut,  say  the  schoolmen  and  all  their  followers,  you  can 
only  get  no  mnny  lines  of  force  through  unit  sbctiuii  of 
area.  True,  so  you  cnn  only  get  so  miiuh  current  thruush 
unit  fioclion  of  conductor  ;   but   that   has   nothing  to    do 

E 
with  P  =  c  '  "°'^  '''*'  supcrsatiiration  anything  to  do  with 

p 
F  ■■  ~.     Further,  just  as  inslrumenta  me  made  to  maa. 
K 

sure  C,  K,  and  K,  so  in)ttnmisnt«  can  he  made  to  measure 
F,  P,  and  R.  There  is  no  difficulty  in  the  nutter,  but 
there  is  an  immcnao  amount  of  inertia  to  itc<:ept  new 
ideas,  or  to  accept  ideas  that  do  nut  come  from  the 
schoolmen.  Vou  cannot  get  a  conductive  circuit  of  no 
reciitttnco ;  ao  vou  cannot  get  a  nmgnotic  circuit  of 
no  roaistance.  Ferhi])H  the  magnetic  uoulogiie  to  the  well- 
known  short  circuit  is  n  complete  ring.  Where  all  the  lines 
of  force  go  through  the  ring,  and  nono  are  scattered  about 
outMilc.  yoti  can  then  got  the  maximum  number  of  lines  of 
force,  or  the  maximum  magnetic  flow,  past  which  you  can- 
not go.  Perhaps  some  of  the  searchers  after  units  will 
give  us  pnictic.kl  unite  to  correspond  with  volt,  ampere, 
and  ohm  in  Ohm's  fonnla. 


NEW  YORK  NOTES. 

(FROM   OL'R   XPKCIAI,  LVRRRSI'bXnKKT.) 

ifr.  H'tMiiyt^uu'f  JUfJif  la  Mr.  Xduua. 

A    Ooad  Oait  fm  t\i  AUtrattliHf  SptUm. 

Tht  Chiauf«  Bltaric  ClaA  SuraeU. 

Thi  Biiard  of  Elt>ftri<al  Ctmtrot.  —Brmdun  AIwifat^«U. 

AnMtr  iMMA/nm  SMritHy.—A  JBMiarteUf  A^xidaU. 

An   '•  JtiriH't'^ /-tJirrrtMta. 

Tht  BMbiu  fwt, 

MaJnitf  a  .Veoftyotf  tf  l/ia  fFSrv. 

A  Btn^tfMKtf. 

T*g  Bdimi  PVtnt  SvMain^  in  Oammbt. 

Tht  Ffmrik  Atvkhc  Car*  Rinuuity  Again, 

H'mAfr/tU  Sf*^  "J  «"  /n/unrti'en. 

Anot^tt  Big  C<mHite.—J/r.  Jt'anautakvr't  FH  ffaUff. 


Nkw  York.  Peamhrr  6,  1889. 

In  the  current  number  of  the  iVorth  j-imeritan  Beeiev, 
Mr.  Gcorxc  WostifighouM,  jun.,  makes  u  spirited  *'  Reply 
to  3!r.  Ellison."  Mr,  WestinRhouse  refutes  many  of  Mr. 
£di»Dn'a  statementA  ns  to  the  relative  safety  of  the  low- 
prossure  continuous  and  highMnsion  alternating  aystem, 
and  makes  several  good  poiiita  in  favour  of  toe  latter. 
"Any  pUn  of  distrjbutiun,"  he  says,  "that  involves  the 
meshing  of  the  mains  underneath  the  streets  with  ull  the 
house  wires  connected  thereto  is  regarded  by  the  majority 
of  cumpotont electrical  engineersasiu  manyrospecUradically 
defective-  -w  defective,  in  hct^  that,  uiilesa  the  uae  of  alt«r- 
natinz  currenU  can  be  probibitod,  it  seems  destined  to  he 
whot^  snppknted  by  the  moi'e  scientific,  and  in  all  reapecta 


(so  far  afi  concerns  the  users  or  occupants  of  buildings) 
far  safer,  inductive  aystcra.  Apparently  sensible  of 
this,  Mr.  Fxlison  does  not  hesitate  to  ny,  '  My 
personal  desire  would  be  to  prohibit  entirely  the 
use  of  alternating  currents.'"  Mr.  Westinghouse  goes 
nn  to  point  out  that  the  Rdi^on  system  it  not  ne^riy 
»a  harmless  as  has  been  auggestod,  and  says  that  anybody 
can  ohMin  a  surt>nsing  demonstration  of  the  energy  con- 
veyed through  the  wires  by  connecting  a  tin  pan  to  ofie, 
and  a  gridiron  to  the  other,  by  which  means  a  Rubstantial 
beef-Rtcnb  can  be  cooked  to  a  turn  in  two  ntinutes.  *'  With 
even  less  than  100  volte  it  is  painful  beyond  endunuic«  to 

Iprcas  Jirmly  with  both  hands  on  the  braihes  or  any  bright 
irasswork  of  the  dynamo,  or  to  grasp  any  metal  connected 
with  the  wires."  After  diMiusing  tho  bigh-tension  coo- 
tiiiuuuB  and  high-tension  semi-continuous  or  pulsatory 
currents,  Mr.  Weatinghouse  sava:  "The  reader  of  Mr. 
luliaon'a  article  who  is  unfamiliar  with  the  nitematiag 
system  of  distribution  would  naturally  infer  th»b  in  [prac- 
tice tho  same  voltage  is  carried  on  the  house  wires  as  on 
the  mains.  :ib  in  the  Edison  aystam ;  but  such  is  never 
the  case  under  any  circumstances.  In  this  complete  dis- 
connection of  the  sta'ut  nii'l  house  wire*  is  found  the 
iiMMon  of  the  positive  safety  both  to  life  and  property 
enjoyed  by  usora  of  the  alternating  system.  It  is  one  oi 
the  great  advantages  of  this  system  that  it  admits  of  the 
use  of  high  voltagi-s  for  the  street  mains,  and  of  wholly 
separate  and  iiide[}end«nt  currents,  with  absolutely  safe 
voltage,  for  all  wires  within  buildings,  a  condition  which  is 
inlillibiy  secured  and  maintatne'!  by  converters  or  trans- 
formers,  locatod  in  or  near  oach  building.  ....  It 
seems  poesihlo  that  the  time  is  not  far  distant  when  the 
regiilationa  governing  the  distribution  of  electricity  will 
rigidly  prohibit  direct  eleelricul  connection  between  the 
street  wires  and  the  local  service  wires  inside  bouses, 
thereby  excluding  from  dwelling-placoa  all  the  dangoroos 
cllocts  possible  to  en-iue  from  accidental  leakages  in  the 
underground  system." 

Mr.  Westin^house  next  dwells  on  the  dangers  aud  defects 
to  which  the  h)diaon  system  of  underground  couducturs  is 
subject,  and  indicatee  that  the  cables  used  for  the  alter 
iiating  evfltem  are  far  more  pmctical  and  suffer  much  leas 
from  Teiik^tge  owing  to  the  much  smiiUer  numtjer  of  joints. 
"As  to  the  accident*  from  electric  currenta,  the  records  of 
deaths  in  ihecttyof  New  Vorkshow  thattherewere killed ty 
street-oirs.  during  the  year  1  (idd,  64  perwns ;  by  omnibosei 
ami  waggons,  b!i ;  and  by  illuminating  gas,  :13  ;  mailing  the 
number  kiUod  by  tho  electric  current  (five)  insignificant 
compared  with  the  deaths  from  any  of  the  other  causes 
lunicd.  The  placing  of  tho  wires  Uiidei;giX)Uiid  wouM 
cUminute  many  of  the  caueea  of  aocidcnU  Emu 
oWtric  ciirronta,  and  they  maj'  all  he  prevented  by 
the  employment  of  reasonable  and  well  uivdentood 
sftfoguards.  Mr.  Fdison'a  statement  that  placing 
tho  wirea  underground  will,  inatoad  of  diminish- 
ing, increaae  the  danger  to  life,  is  little  len  than 
amazing,  at  least,  when  consideroii  in  •Munoction  with  his 
advocacy  of  his  own  uudorgroiind  systom.  .  .  .  Ina*- 
much  as  Mr.  Kdiaon'aargumenla  against  underground  wires 
generally  are  ecjiiidly  applicable  to  bis  own  systam,  it 
vould  seem,  logically,  that,  if  his  views  arc  to  prevail,  oU 
electric  wires  must  coaao  to  serve  tho  public.  The  expe- 
rience of  the  cities  of  Chic;igo  and  Philadelphia  in  the  nae 
of  underground  cables  for  high-tension  currenU— to  Skv 
ootbiiig  of  the  IiLi|;c  number  of  cablos  lakl  underground 
in  Rome,  Berlin,  Milan,  and  in  other  cities — indtcate^  that 
the  success  uf  properly-constructed  underground  syatAma, 
whether  for  currents  of  hii;h  or  low  tenaion,  hu  been 
eatablished  beyond  i|uealion." 

After  Some  further  discussion  of  the  relative  merits  tA 
the  dtfl'erent  systems  in  regards  to  distribution,  flexibility. 
e«fety  to  the  consumer,  uud  an  incident«L  reference  of  the 
recent  appeal  of  the  local  Edison  companies  (or  isn  ate 
light  system  and  higher  tension  for  domestic  lujbtin^  Mr. 
Westingbouso  winds  up  as  follows  :  "  In  ooncluaiun,  it  is 
worthy  of  note  that  for  three  years  [wst  the  purchosera  of 
apparatus  for  electric  lighting,  who  are  ut  perfect  liberty  to 
buy  from  any  company,  have,  for  the  most  part,  prefomd 
to  use  the  altemiting  ayoteni,  ao  that  to-day  the  exteaaton 
of  that  system  for  central  station  ineandeecent  lighting  ia 
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at  least  five  times  u  grut  M  that  of  tbo  direct  current.  If 
the  0[]inioii  of  tbws  persons,  who  can  have  nn  interest 
except  to  purchase  that  which  they  believe  to  ho  the  best, 
is  of  any  value,  then  the  ultcruating  system  has  hccti 
demonatruted  to  be  ihc  one  which  can  |nve  to  the  public 
thjit  which  they  bo  much  desire — a  sale,  cheap,  ethcient, 
and  univ«rgally  Applicable  eystem  of  incandctceiit  electric 
lighting." 

Al  the  Ia«t  meeting  of  the  Chicago  Electric  Club  Mr. 
Sunny  pru|)Obed  that  the  roaolution  adopted  after  the  di»- 
cuasion  on  his  papor,  in  which  Mr.  Ediaou's  article  in  the 
North  yt mcrirtii  Jlfviai' "»»»  condemnixl,  be  struck  off  the 
minutes,  and  further  proposed  that  &  clause  be  adde<l  to  the 
constitution  enacting  that  the  club  should  not  lake  part  by 
vote  in  "trade  controversies"  unlesa  in  extreme  cases  and 
by  iinaninioiu  vote  of  the  entire  niomborship. 

The  emphatic  condemnation  of  the  Board  of  Electrical 

jntrol  convojotl  in  the  venlict  oi  the  ffrand  jury  haft 
Men  moat  fa%'oura1))y  received  Iwth  by  the  technical  and 
general  press,  a*  most  of  iho  p:\p<,T*  have  boon  sounding 
the  sauiv  tiotv  for  u  long  time  past.  It  apiicara  that  there 
exists  a  dca^lbck  between  the  Mayor  ana  the  permanent 
memberB  of  the  Board.  No  meeting  has  taken  place  xince 
th«e  held  immediately  after  tho  death  of  Fooka,  although 
oveiibi  have  occurred  since  then  which  would  amply  justify 
Sftveml  meeUngs.  Upon  tho  Mayor,  however,  as  president, 
devolves  the  initiative  in  summoning  his  worthy  confrires 
to  hold  a  nieetinjf,  and  as  the  Mayor  and  tho  (■on/r'-rcs  arc 
just  now  ddcidadly  at  loggerheads  on  the  subway  (juenlicm 
no  meetings  are  held.  In  this  way  the  Mayor  i«  enabled 
to  preserve  bia  temper,  or  vi^nt  it  io  other  diroctLOUE,  und 
the  public  15  A|)ared  the  jjerusal  uf  the  nieaninglcuis  twaddle 
ill  which  the  urudit«  commJEgioners  habitually  indulge. 

Just  now  everybody  ia  abusing  both  the  iioard  and  the 
Subway  Comi>a.ny  in  the  hcurtieet  munnor  possible.  For 
nearly  a  foitnight  the  lower  part  of  Broadway,  whore  the 
concent  ratio  II  of  tramcara  and  heavy  traffic  of  all  kinds  is 
greater  than  in  any  other  jmrt  of  the  city,  ha.8  been  in  a 
atate  of  siege  consequent  upon  the  tearing  up  uf  about  one- 
third  of  the  roadway  by  tho  Subway  Company.  The  street 
i«  torn  up  from  the  sidewalk  right  to  the  very  edge  of  the 
tramway  tracks,  leaving  only  one  aide  of  the  street  free  for 
general  ti-affic.  The  cross  traffic  is  bo  groat  and  the  tram- 
follow  each  other  so  closely  that  blocks  are  of  frequent 
rronco  ;  almost  every  afternoon  for  days  paat  tho  trathc 
been  entirely  Htopped  for  a  considerable  period  by  an 
B[ipnrently  inextricable  tangle  of  vehicles  extending  for 
about  %  (jmrtcr  of  a  mile.  As  Broadway  is  tho 
miiiii  artery  of  the  business  district,  and  is  intcr- 
Bect«d  by  numbers  of  streets  along  which  the  traffic 
in  very  heavy,  the  annoyance  to  carriers  and  patsenffers, 
the  uaiigcr  to  peduftrians,  and  the  losses  suQbreu  by 
merchants  have  been  very  considerable,  and  complaints 
against  the  Subway  Company  as  to  the  slow  progreea  of 
the  work  are  both  loud  and  deep.  A  touch  of  frost  this 
week  caused  a  fresh  note  of  alarm  to  be  sounded,  as  if 
jM7orc  cold  were  to  sot  in  the  blockade  might  be  iii- 
'^efinitely  prolonged. 

AnoLher  death  from  electricity  took  place  in  New  York 
last  Saturday  night.  The  accident  came  about  in  a  very 
{MKuliar  manner,  and  certainiy  reveals  culpable  negligence 
on  tho  part  ni  the  electric  ligtit  company.  The  clerks  em- 
ployed in  a  fancy  goods  shop  were  preparing  to  close  the 
place  for  tho  night,  and  two  of  them  started  to  carry  a 
Bhowcaso  that  had  been  standing  on  tho  pavement  inside 
the  shop.  The  upper  part  of  theshowcaac  was  of  glass  hold 
together  by  a  metal  framework,  which  terminated  in  a  point 
Btthe  top.  As  the  foremont  clerk  stopped  on  the  iron  gnting 
ill  front  of  the  dcx)r  the  tap  of  tho  metal  framuwork 
atrtick  against  an  arc  lamp  hanging  above,  and  at  the  same 
moment  the  utifortunate  man  gave  a  shriek  and  fell  back- 
words,  oxpiiing  a  few  miuutee  lUter.  It  appears,  that  for 
the  purpose  of  steadying  the  showcase,  he  bad  grasped  the 
metal  framework,  and  this,  coming  iti  contact  with  the 
lower  carbon  of  the  lamp  while  he  was  standing  on  the  iron 
grating,  caused  him  to  receive  a  powerful  nhock,  resulting 
in  hisaeath.  while  bin;  compimion  remained  unhurt.  The 
eireiitt  to  which  th»  lamp  bolongs  U  an  underground  one, 
and  this  accident  does  not  make  a  very  goo<l  shnwing  for 
(be  iinder:grouiMl  work.     The  coroner  a|i|ioititcd  a  doctor 
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and  an  "  electrical  export "  to  examine  the  dangerous 
lamp.  It  appears  that  the  bottom  of  the  carbon-holder  was 
worn  away,  and  the  lower  carbon  protnidod  about  2iu. 
below  tho  socket, ;  the  lamp  was  hung  only  8ft.  above  the 
ground  instead  of  lOft,,  as  required  by  law.  It  is  said  that 
teats  made  by  the  investigators  showed  a  diffureuco  of 
potential  between  the  fi-amework  of  the  lamp  and  tho 
ground  of  about  3,000  volte.  The  "electrical  exi»ert,'^ 
who,  by  the  way,  was  a  wellkuown  gentleman  named 
Heinricn,  narrowly  escaped  coming  to  grief  ;  with  so  much 
Keat  and  so  little  oxpertness  did  hecouauct  his  cxperimonte 
that  he  received  a  severe  shock,  hurnini;  his  hand  badly, 
and  only  escaped  more  serious  conso'iuonccs  because  the 
sudden  start  bo  gave  caused  him  to  drop  the  wire.  The 
inquest  on  the  death  of  Harris  will  be  held  early  next  week, 
and  it  is  the  intention  of  the  coroner  to  sift  the  matter  to 
the  bottom,  and,  if  possible,  procure  tho  indictment  of  tho 
company  owning  the  fatal  lamp. 

The  Fire  Marshal  of  Boston  is  conducting  an  investiga- 
tion with  a  view  of  discovering  the  cause  of  the  recent  great 
conflagration  in  that  city.  It  has  bean  stated  in  the  daily 
papers  that  a  cross  between  electric  wires  was  the  origin 
of  the  fire,  and  various  omployu-a  of  electrical  oom[]anie!i 
have  been  examined  in  order  to  sift  this  theory.  Nothing 
bafi  transpired,  however,  which  bears  out  such  a  conclusion. 
The  only  fact  elicited  in  support  of  the  probability  of  such 
an  origin  is  that  the  Boston  Kloctric  Time  Clock  Com- 
pany had  it*  central  office  in  the  building  where  the  fire 
originated,  and  that  some  of  the  comjtany's  clocks 
which  were  on  circuits  starting  from  this  building 
were  burned  out  a  short  time  before  the  lire  was 
discovered-  The  Boston  Electric  Light  Company  stata 
that  none  of  their  wires  were  in  the  building  where  the  fire 
started,  so  that  the  cross  which  resulted  in  the  burning  out 
of  the  clocks  may  have  been  caused  by  the  fire  instead  of 
being  the  causa  of  it.  Immediatuly  aft^r  the  outbreak  of 
the  ^re  the  Boston  Electric  Light  Company  shutdown  their 
entire  plant,  and  notified  the  tiremen  that  they  need  have 
no  fear  of  working  among  the  wires,  as  they  were  all 
"  dead."  Tho  New  England  Telephone  ComiKiny  had 
about  200  overhead  wires  disabled  by  the  fire  ;  but  with 
great  promptitude  all  the  hroken-down  circuits  were  cut 
into  s[kare  underground  cables,  and  by  10  o'clock  on  the 
morning  after  the  fire  all  tho  interruptions  wore  made  good. 

A  few  days  after  the  Boaton  fire  another  and  mure 
disastrous  one,  aa  far  as  loss  of  life  is  concerned,  wcurrod  in 
Minneapolis.  The  Rre  broke  out  in  the  third  Huor  of  a 
seven-storey  biiilidiug  and  quickly  wurked  its  w^y  up, 
cutting  o(T  alL  moans  of  escape  to  iboac  above.  One  of 
these  was  a  telegraph  operator  named  Igoe,  who  was  work- 
ing the  Associated  Vroaa  wire  in  an  office  on  tho  top  floor, 
Wlieu  the  lire  waa  discovered  he  telci;raphed  the  news  to 
alt  the  other  oporatoi'^  on  his  circuit  and  calmly  went  on 
with  his  work.  After  a  short  time  he  telegraphed  that  all 
others  had  left  the  building  and  he  must  make  bis  escape, 
but  his  devotion  to  bis  duty  proved  fatal,  tea  the  poor 
foIJow's  e6ca|H!  was  cut  off,  and  in  endeavouring  to  let  him- 
self down  by  tho  wires  to  the  next  buildinft  ho  foil  and  was 
killed.  The  ma^  of  wires  surrounding  tho  burning  build- 
ing interfered  greatly  with  the  work  of  tho  fircmcu,  and 
the  jury  call  attention  to  this  in  their  verdict  following  the 
inquest  into  the  deaths  of  tho  victims  of  the  Sre,  and  they 
recommended  that  all  wires  in  the  city  be  placed  under- 
ground, 

The  Ediaoa  iaeandesccnt  lamp  peticnt  has  been  sustaioed 
in  Canada.  Last  February  the  Deputy  Commiiaioucr  of 
Patents  rendered  a  decision  annulling  the  patent^  the  peti- 
tion being  made  by  the  Royal  Electric  Company,  of  Mon- 
treal. A  doubt  havins  arisen  ae  to  the  jurisdiction  of  the 
commissioner,  it  was  decided  that  the  case  should  be  com- 
menced df  now.  A  re-hearing  accordingly  took  place 
before  tho  Hon.  John  Carling,  minister  of  agriculture,  Sir 
John  Thompson,  minister  of  juatico.  sitting  with  him.  The 
petition  of  the  Koyal  Electric  Company  tras  dismissed,  and 
the  Edison  patent  declared  valid.  Under  the  Canadian 
statute  there  is  no  ap{>cal  from  thia  decision. 

The  Fourth-avenue  electric  earn    have    resumed  work 
with  new  batteries  made  under  the  proeees  indicated  by 
the  judge  who  decided  the  recent  injunction  cue  acavvo^ 
the  Julian  Company.     The  new  batteries  arc  stated  bv  *^'*' 


488 


TEE  ELECTRICAL  ENGINEEE,  DECEMBER  20,  1889. 


eompany  to  be  vMtly  superior  to  th6  oM  ones,  x  marked 
increase  of  efficiency  beii^  noted.  The  oflicialii  of  the  com- 
[lany  express  themselves  as  "  more  than  surprued  "  at  the 
extranrdiiiary  reniilLa  attained  ;  altogether  the  injuaetion 
rrotiUI  Ecom  to  havn  liccn  a  bicesing  in  dist^uiM!. 

Another  big  electrical  combine  has  tiiKUn  pliice  in  the 
abaurptioti  of  the  Spmgiie  Electric  Railway  and  Motor 
ComiHiny  by  the  Edison  (Jeneral  Electric  Company.  Tho 
coiutnirtion  work  for  ttiv  Spragtie  Coni{xuiy  has  long  been 
dons  at  th«  Edison  Miu:htiiu  \\'orkH,  and  thti  cum patiiua 
have  been  cloeely  allied,  Mr.  E.  II.  Johnson  (now  tho 
proaidfliit  of  the  iWague  ComiKim*)  having  foimorly  been 

IMwIdciit  of  the  Klisoii  Electric  Lighting  Cunijumy.  Mr. 
Tohnson  is  a  Hi-m  bulievor  in  th«  grivit  fDliiio  tlmt  awaits 
tlie  electric  motor,  and  thinks  that  the  Edison  stations  aio 
rather  electric  power  ^tiitions  than  electric  lighting  ^Utioni). 
He  has  ulwnys  ncid  such  vicwH,  and  took  au  interest  in  tho 
evolution  of  the  Spragiie  motor  and  tho  formation  of  the 
Siirai^iic  Comi>any,  which  onteiinisc  be  camod  on  in 
friendly  alliance  with  the  Etlison  electric  light 
interest,  with  tho  constant  idoii  of  sooner  or  later 
eifectiiig  u  nnion  botwoon  Ihoao  two  induetrics,  Now 
thai  he  hiifl  elTocted  it,  Mr.  Johiinort  inlend.s  tn  rotiro 
from  active  connection  with  the  cnteipri.se  in  order  to 
devote  hi?  attention  to  inivato  matters.  Othorwiao,  the 
Spraguc  organiwition  nitl  be  maintaJU'ed  aa  it  now  exists, 
.iiir)  no  chaiij^p  will  occur  in  iU  buainoM  arrangements. 
Tho  oombino  i^  oHoctcd  by  cxcb;tni;inf;  Edieon  utock  for 
8pi-a};ui:  hlock,  share  for  snare,  and  a  Iwantifiilly  simplo 
niethml  of  armn^n};  malterR  it  Roeinii  to  ))e. 

Piifltnianter-denonil  Wunainak»r  i»  extreniuly  atixious  Ln 
liy  bis  hiind  at  tho  tclu^mph  biiaiitoss,  and  hie  raiiurt  lu 
the  president  submits  a  scheme  for  a  limited  |Kist  and  tele- 
graph service.  He  thinks  that  a  demand  exiau  (or  cheap 
t4loKr>(phic  ncrvice,  and  thut  Udic*  would  be  \Mge  CLUStomurs 
if  windows  fur  the  rci'uptiun  of  DiesMgoa  woio  openuil  at 
tho  iMst-oRices  whure  they  arc  accustomed  to  t»o. 


LONDON  COUNTY   COUNCIL  AMD  OVERHEAD 

WIRES. 

It  is  HtatAjd  by  the  7iiuas  that  amonu«t  other  Billa  pra- 
uiLred  to  be  submitted  to  Piuliunicnt',  the  London  County 
Council  ha«  prepai-ed  one  on  subways  aud  overhead  wires. 
It  is  ciutomary,  we  iiiiderAtuiid,  that  all  bhone  Dills  have  to 
lie  read  finl  tinw  in  tho  House  of  Comroona  before  thej 
are  isRitod  to  the  public,  nnd  it  may  lie  aa  wrII,  praiiarabory 
to  the  publicalion  of  this  i!ill,  to  ivc-all  the  ruport  of  tho 
Select  Committee  ii|M>n  telephone, telegraph, and  olhor  wires, 
which  embodies  Ibe  Inw  at  the  present  time.  It  tvax  at* 
followB : 

Your  «:inmittoo  h*V«  hsanl  iivi.l(inoo  from  (.ho  P»»l  Ottic«,  tli.t 
t«lephoii«  eanpaiuflii  tlk#  vuiniia  UfCAl  ivutlii>ritivs  uf  tlic 
tii<itri>p»IiM,  the  oorpontioiit  of  some  *>i  Uie  ttstdinj^  proviiKial 
tdwiw,  «ikI  privjilo  i>wii«ra  aud  o«oupi«n. 

Aftoi  oiU'uful  vfiitidenttion '>f  t1)i»  «fidoii'C'C,  your  votiimitlvo 
lwvecom«  to  thaconclHftii>n  tlmt  tlw.  rinknf  dftngcrtf)  tho  pnliliit 
frorn  orcrhoful  wire*  li*«  boiMi  forj'  (^iittly  oxaugi'ritt^il. 

Tho  Accidoiit*  whidh  h«vt.'  boon  pr^ivoil  in  uvifUiico  Kkvo  b«<>ii 
fuw  uid  iniii|{riili en nt.  In  t)io  mist  iiujit.irtkiit  iiialmuo  tlie  fatal 
Tvault  w»a  rttii*,  nut  U>  tJit'  brtukjiij;  ii(  th«  Ci<Io;-t»i>Ii  win>,  but  to  a 
well-HKUiiil  ittt«in{it  hf  II  meniHor  •/(  tl>«  jKihliu  t->  ropliicc  it. 

^t  thti  snnic  tiintt,  your  ciiminiltoti  nni  of  ujiiiiinii  that  tho 
pr>iba)»lciloVi!l<ipinL-iit  of  ihu  Ivlufiht'iiio  s)'iilum  mukiM  it  demr- 
ublu  tlmt  UierosliouM  )m  B<>ini5  <thait;,>ti  ni  llio  laur  tvUting  to 
cutT"!  in-vr  win.™,  willi  a  vi**  t'l  thuir  twtti'r  wi[irrvi«ioM. 

The  i>r>.'*«iit  Hlut«  '•(  the  Inw  in,  hri«tly,  IIiim  :  1'h«  I'liotmastw- 
(.ICTiQnu  wxrliH  utidnr  ihn  pnViiri  of  lliv  Tarlogrnph  .Vcta,  1869  to 
1878-  Tilft  Aoln"f  laiSaml  1873  vis t:  lliu  |.oweni.  Tlit.  Act  «( 
186(1  giro!  11)0  Pualiii.iBtt>r(!eniink]lii»  ui'jnopoly.  Tho  Act  of 
1868  i;ii'u»  ci.iHaiii  (Hiuvni  rc«j>«i.'lLugruilwj.y».  The  p«won  auiy 
l>u  ci-nvviiiMitly  iliviilcMl  Ihn*  : 

1.  OrritfKniU'l  nfoiiy  /^••nd.i.— C<)ii«.iit  of  n«d  nuthorttj  first 
to  1m)  obUiiHiHl.  If  rcfit«>il  tlimr  in  hii  nptitMil  to  a  sJiiKTii diary 
niagistntvor  Ui  a  c»uiity  ciJiiM  juil-ti;.  mid  n  [iirllicr  iirijiuMi  by 
vilber  mrty  to  the  RailwHy  0<>iiiiniui<>ni'r».  Foriiiis>i»n  havitiij 
ba«ii  iditjiiiiMl,  the  P'alniasU-r.ricnernl  :  |I)  l'<  {•"r-i<t  proceeds 
withiittt  further  rnniicntii.  hut,  suhjccL  u>  varimiB  liniitAtionii, 
inctudiiigH  imniiiiuii  that  hv  nitid  not  I'lixtu  a  i^mt  Mitliin  10 
ysnU  iif  a  dw«llin|[-buuse  writhiiiil  ciiiinuDt  of  iiuetii'tctr  ;  (2)  in 
nniiUiy  liu  has  to  ubtiiin  vhHous  tilher  coiiKiits  uf  ndjmiiinij 
fiwn0n.  If  publish  mitkes.  etc.,  with  appeals  artist  refusal. 


eLo.,  and  to  take  other  i>ro«eediiigs  involving  poanblD  1od( 
delays.  Ther«  is  als'i  a  Hiuilar  proriKuin  a^iuat  juadng  a  |i>>l» 
within  10  yards  of  a  dweiling-housA  wilhi.ut  oaitseat  of  oecnriur, 
na  in  tnwna. 

2.  V^ulergrawvd  aUmij  liniaiit, — (1)  fneouit^rythwPoatiiutater- 
Guiterai  oan  proceed,  subject  to  cortnin  n(>^««s  and  r())[uIatioua, 
without  any  consont  ;  (2)  "i  i-ncus  he  niusl  vbt«iti  the  ctmsAnt 
of  tiTiD  road  nuthnricy,  with  n(i]>eaJa  agaiiul  relaaal  w  abovo, 
and  then  lie  can  |ii<ioi!i»l,  ftubjeub  to  uubices  and  regulations. 

3.  Oiwryiwmw^  by  AUnriiwrnlii  to  f'tiifKriy. —1)to  Poet- 
ii)aetor-(Si>neral  bus  nii  iniwtini  e»cupt  in  towns,  nitere,  baring 
r)ht:)iiiii!>d  ix>iisunt  of  loml  Hiillinrity,  he  may  pass  wires  ovot 
luiildintjK  or  Uiuls  (not  buiiii^  liiuldiii};  land,  or  gardeus,  or 
idiMLxunv^nuind*)  .wljiiiiuiiK  of  nuAi  to  lh«  straol,  sitbjocft  to 
n<jtici-H  iLud  rvslriL'iiuna.  Uo  hits  uo  |M>wor  of  making  attach- 
ni<>nts  tu  privato  prupmiy. 

Thvnn  imwum  aru  inliurituil  fniiu  Lite  tologni|ih  coinpaaioa.  the 
rij[ht  uf  appeal  it^insC  a  rofuul  by  tho  road  nutJiority_  or  by  ■ 
jirivitte  owner  being  given  by  the  Act.  iif  L373.  NeiUiar  the 
tolophoiiociitnponics  n<>r  miy  iitlicr  peniirins  i>r  ci'mpaniee  have 
any  ntatiiUiry  ii<>wi-m.  Tlit-y  varry  mi  llivir  husineaa  only  as 
lionnnooK  uf  tho  F'lnt.miinti'r-I iuiivml,  anJaruguvcrnnl  uiDrelybj 
Ihu kciiumI  hw.  ThttyhtLvo  ii<>  iM>wer  bo  make  atlMliRitiiiU  to 
or  to  run  wirtia  over  jirivato  nroitcrty.  It  lias,  buwm-er,  ' 
decided  by  thu  C-mvL  uf  .V^ipcnl  that.  l1ii>  mail  aiitburity  haa 
power  tit  int«rfori!  with  wirm  gnMxinx  ov«r  ninda,  uiJi --  "■ 
interfere  with  the  iincr  of  llio  mad,  r>r  are  a  source  of  d    _ 

CVHaiii  C"r7i"in*ti"na  havcrticunlly  <ilitAined  local  Acta,  gi'  __ 
tJinin  Miithurit;  l^i  Aa<.\  with  wires.  Pirnn  all  thcM*  (10  in  uuro- 
btii-)  the  Pi «t<iuustt-r-C!uiicral  is  excuptud.  In  tniii^avn  (N<'tting< 
haul  and  Obcalei)  Ihe  l(K-nl  Hiithotily  ban  an  absnlnte  vulo  on 
ovcrgruuud  or  uiidursrouml  win-s  in  i)r  hvlt  nlreeta.  In  four 
cases  (Hvywuixl.  Ovwabory,  Wutt  Derby,  and  Bolton) 
tliuru  is  an  Hppval  frum  ihU  vol"  t4>  a  otrnrt  uf  summai^ 
juriwliriiiiii.  In  fiiur  aisL-s  [Liverpi-rd,  M.-iuchestvr.  BirkcB- 
luiail,  and  Cmyihiu)  the  Curpomtion  niay  iiiiikuby>LiwH  im  the 
subject,  which  must,  however.  b«  approtvil  by  l\w  Boanl  «l 
TrnXv.     Two  diHiind  pnnriples  arr  involved  to  tlieao  Acte. 

(h.)  ^n  U^'fii^nid,  ':k.—\Mt  n  j'i'>i<'n''  (iiK-Klii-n.  The  <|oaa- 
l-iuii  is  bolwudii  IJie  local  aulhority  and  tliu  company  vroctinc 
Ihu  wires,  and  dinput«a  nru  rwferrvd  tu  tlie  oiuuty  i.-»>irt  judgv. 

(h.)  /it  LlvtVfi'iA,  rlf.^lt  isan  ii'/"iiiiijifniii(C([U«HtKtii.  By* 
laws  f(ir  till-  rnritUlion  of  tita  wlr«t  am  iiuida,  and  tho  lucw 
Authtinty  iidiuiiiisbcrs  ihcm. 

Having  regard  to  this  state  of  the  law,  and  Lo  Ihn  neceadiy 
for  suian  alterations  in  il,  yimr  cranniittee  would  giibmic  llw 
fullowiiig  ai]{j)jUHti(>nN  ; 

Regaining  thu  frou  du\  elo[>Rient  and  nae  of  the  t«leplionic 
lyatem  as  camnLial  to  the  public  cunvenieikce.  your  commiUoe 
cannot  reoommend  any  coune  which  would  matemlly  Iiantiiiir 
its  extension.  Tli«  system  of  i>uhlic  t«lpphon«  excliangea. 
irhoroliy  |iurKi>iis  Ht  Ronaiiluntbli)  ilialiiiicui  sjurl  may  Go<ivwnw 
freely  the  uiiu  willi  tliu  uther.  is  a  r;r«at  publio  conveiuonce. 
The  number  uf  subsoribon  lu  iJieae  exchanges  ta  already  uvar 
12,000 :  the  number  of  messaijeB  sent  during  the  year  waa  m'er 
41.000,000  :  nnd  the  atuntse  coat  per  inosssge  was  less  ihaiiona 

fwniiy.  This  ayiiLviii  is  (faily  growing,  now  tJiat  increaaeJ 
auihiios  hHvc  lM<«n  jiivcn  tor  tho  pur|Kiie  by  the  Postmaater- 
noiiernl.  In  Ivindnn  alone  ihu  nunjber  of  aubaoriben  is  nearly 
4.000,  but  the  capibility  of  development  may  be  eebimated  t^ 
thi<  TiLot  that,  according  to  the  ovioenco  of  Mr.  I^reece  (elaetn- 
i:ian  to  thf  i'<ist  Of^r^u),  thcru  nru  morii  sidurritwra  lo  the 
Iu1l'[iIioii(i  Hyntcin  in  Now  York  and  its  niti(thtioiir)iiHHl  than  tu 
Uii!  H^liiilu  UniiiMt  Kiii^iduni.  mitwithstiuidiiig  that  tho  charge  in 
Kow  Vi>rk  is  iibijut  doublu  what  it  is  here.  Tho  annual  nmu- 
luT  of  inMsi^os  in  L<i]idiin  is  ovor  15,000,000. 

Tlur  r'>mji.oiiiiK  liav«  mrotilly  pni>i»(>d  Ut  jiUce  ervry  poat- 
oltico  ill  ihr.  |ji.t]d»n  district  iipuii  thwr  okchange  ^ntem,  upoo 
any  rcaaon.thlu  Lonnn  tu  vueh  t^e  PiMtbamsCer^eDaral  may 
agT's,  so  as  t.i>  xirord  lliu  entire  public  «f  London  the  means  eif 
instfintly  convKi'sin^  witit  subsonbcia  to  tho  systctii,  and  simtlsr 
otfnrs  have  bueii  iiisdc  by  other  oijiiitianics  for  towiis  in  their 
diflficU ;  anil  IJiu  iKnniiultuc'  Uierofuni  reoumtiieud  that  tlia 
ervction  uf  overhead  wires  K)ji<iild  Iw  eoittinm-d.  subject  to 
projwp  re(;iilalion  and  siipori'ision. 

En  order  to  obi-into  llio  delays  and  diffiouIHca  experienced  tfl 
till*  I'i«t  iXlict.^  in  laying  down  wires,  eapeoially  along  niada,  it 
IS  projioMxl  Dmt  rbo  I'liiitiiiiuitvrtiunerHl  should  Im>  nuthcHiasd 
to  uivu  tioliiui  of  ihu  nitiinl  ion  to  uri<ct  any  telogtaph  hno  bwfim 
(if  no  thinks  Itl)  imtKrul  i>(  altvr  obtaining  the  content  ••!  ibe 
road  Butliurity.  Such  notice  tu  be  advertised  and  posted  in 
the  street  affected  in  towns,  and  in  iJio  countr>'  t>>  \m  rIsu  l«ft 
as  at  present,  at  any  dwelling- hi >uso  within  60fb.  ofbhensul. 
iind  tu  bn  s)irvi<tl  lai  tl)«  <H;cu|iior  uf  any  {nrk  iir  pUaatilv 
t^rouiid. 

All  |iei«oiis,  iiK'liidinjj  ttic  road  authority,  dosiriug  taob|wt 
to  tho  mode  in  which  thu  iin)iHiscd  line  is  to  be  earned,  ahoaU 
»uiid  in  their  obji-uUons  to  Una  I'ltstiiusuir-Cieitenl  within  a 
itatul  iwritifl,  Mj  thiee  wo^,  and  all  objectloiM  not  to  MMt  ia 
should  no  barred. 
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All  objections  to  mitde  ahoold  lie  ntomA  t»  a  competent 
tribuiuO,  wliicli  (Iiould  be  eniwiK-ered  to  iii»1(«  uii  anlur 
authctnsinK  tJii!  creL'tinii  nf  thu  lino  i>n  sucli  amilitiiins  a*  iiin^ 
ba  deemed  jual,  and  U>  maku  iiuch  onli-'r  m  il  nuty  think  fit  u 
to  tho  costs  Dcc&sioned  by  the  »e>-enil  libjectiua*. 

Thia  tribuDal  might  tioDT«iiioDtlf  be  tbe  counby  court  judgo 
(aittin^  M  lui  ftrhltnbl-»r)  if  the  district  within  trhich  llio  property 
In  raped »r which  ihpi)hj^ctiun  is  iniuloiisitunCe.  The  county 
court  Juil|[>!  (liduUI  be  mibiitiLuUHl  for  tliii  [Hiliat  mii|ji%tmti;, 
where  the  juniidiccioii  i>  given  At  prMcnt  to  the  Ui.i«r  Iribunal. 

If  an  kupeal  from  the  county  court  Judge  iHtlitJUKht  nuceiianry. 
ihiit  might-  pp>pcr]y  tic  Co  the  Itailway  Coinmiuioners,  na  »t 
(irMeiit ;  but  tbp  PostniMKir-Oenenil  shntdd  be  anthf.tiiswl  to 
prooet-*!  with  th«  enaction  of  lu«  lL»e  if  the  tppiral  l/>  the  Rjul- 
way  ComiiiiuiiuiiLTK  Ih  not  ]irnuout«d  within  n  lixcd  [niriud  (luiy 
onu  month)  I'f  the  dociaioii  of  the  oounty  court  jud^it. 

The  Pu9titiiulei'>lj)cner:il  should  be  utloweil  to  iiiAke  nltach- 
niviit*  t()  priviit*!  jiixipeny  »-ith  the  Kiiiroiit  of  tho  occupier, 
and  shuulil  not  Ih;  obiiuwi,  »s  nl  pnuent,  to  obtain  tho  cunsenC 
of  the  leaatiu  ntid  tiwiitrr,  MibjiH:t,  Uowvvvr,  to  tho  condition 
that  consent  of  tJio  occuiiiur  held  iptod  during  ths  tnrin  of  hijt 
occupKtion  only, 

ThoprffviBionsof  the  existing  Acts  iucunaiat^ut  with  the  foa-e- 
fC^ng  *u):;f«sti»nii  should  be  rKjicJiled.  »rid  especiHily  the  pro- 
vi^oii  retjittrinjj  the  Post niiMtri'-t^tt'iK* nil  In  obtAJn  thv  cunaunt 
at  tin  occupier  of  every'  tlwelliiiH-huUiie  vrilhiii  .'lOft.  of  a  pal«. 

Th«  tftlephone  co-.npnaiea  occupy  a  poiiuoii  somewhitC  aimiliur 
U>  tlutt  occupieal  by  the  old  t«IeOTaph  conipnmeB,  save  that  tliey 
*r»  nctinj,'  iimli-r  the  Hcente  of  the  I  ostnuwter-OenersJ,  to  vrhotn 
tliey  pay  a  hirK"  royalty,  entimjiU'd  at  iirment  at  the  rate  of 
£20,000  a  ycAr,  and  liburty  t<t  incrniuiti  if  thry  ace  given  rauuion* 
able  facilities  for  the  aervico  of  the  public.  It  U  pmiioaiHl  by 
tho  ropmootativea  of  the  PuHt  Ultice,  and  your  ciiiuitiitte« 
rucommcod.  that  the  lioantea  of  the  Poet  Office  should  have  the 
aaiiia  power*  with  rognrd  to  tho  running  of  Ch«r  wire*  aa  the 
Puatinaser-Citiienl ;  Huhject,  houowT,  t^  the  pri>viso  that  tlio 
wires  of  tlie  ooinpany  lOiould  not  Iw  pannittoi]  to  interfere  with 
those  required  for  the  general  public  tcl&tpupliic  sen'Ice  by 
the  PiMtnuslei-UeiieraL 

Your  comniiltve  aro  of  opinion  that,  under  prniwr  regidii- 
tioiiR,  iwmiiKsioii  ahoiild  Im  ^veti  to  iiasa  wirus  over  properly 
withiiut  the  ownerii  ur  ncnipiitn  liaviiiy  thu  right  of  priihihitinu  ; 
but  thia  facility  ahould  confer  upLiii  thoit«  enjoying  it  no  ve*t«d 
interest  or  easement,  and  slioulil  nut  relieve  theiu  from  any 
cljiini  for  daniace  occasioned  by  them. 

Th»y  ahould  ba  ruqtiired  to  remove  or  alter  their  wiroa  if  tlie 
l>minina  w«ra  about  bi  1w  niaol,  or  for  any  othiir  good  chiikd 
■liown  :  and  tho  occupier  should  be  nivtin  an  iipiwal  to  Che  load 
authoniy  to  order  the  removal  of  tho  wii-e,  in  case  he  could 
show  speciid  clrcumstancea  which  caused  the  aanie  to  be  an 
injury  to  him  or  tohia  property. 

With  ntgard  to  attochntuiita,  thone  oan  only  now  lio  laado 
either  by  the  Pdxtm.-wtiir-fJiim'ni!  ur  liy  nny  i«rn()Ti  ehiB,  with 
the  ounient  uf  tho  uucupier  and  owner.  In  certain  caaen  it  may 
liappen  tliat  it  is  iinptwaible  to  obtain  access  to  premises  for  tho 
purpose  of  cotuiecting  them  with  the  general  public  telephonic 
ayatom,  owing  to  tho  refusal  of  an  individual  to  porwit  au 
attMchmeiit. 

It  was  given  in  ovidttnce  that  inany  [>r  the  inhabit.vitaof  tho 
Inner  Temple  aru  duNiniiUH  of  bein^;  cunnecied  with  tbe  tele- 
plione  exchange,  but  thai  tho  telephone  company  is  unable  to 
obtain  pemiission  to  run  nirca  for  them.  Il  waa  nl«o  given  in 
evidence  that  a  similar  pn^liibition  liaa  been  exurciaml  in  thu 
CASH  of  Covenl  I  inrdon. 

Tdur  cmnmitteu  think  tluit  in  special  caieo,  whera  !t  cuuld  be 
proved  lu  Uic  saiiafikctiun  of  tjie  local  aulliority  on  iiiveatigaling 
tho  whole  circumntaiicos,  that  certain  individuals  or  cartaia 
dialriots  were  debarred  from  the  public  otinvcniiHioo  uf  tol»> 
phonic  com niunicati I'll  owing  tii  kucIi  rofuaal,  the  local 
authority  should  be  anthnriutd  tit  ijivo  pormiuion  to  attadi 
iriroa  W  pronttKua  utitltr  (uila)>!(t  reculatimui  and  uii  payment  of 
Buuh  eompHiiution  lu  lUe  \'<cu.l  uuttiority  may  iliiiik  just. 

ily-lawB  for  tho  reipil^lii-n  of  all  wires,  n>  t<>  aubstuiice, 
leii^^h  of  span,  durability,  and  ntlirr  itiattvrn.  .-lud  lor  Uie 
iilFntilicaliiin  and  iiiKpoctiom,  lihijuhl  Iiit  iiiitdii  fur  the  whole  of 
l^mdon  by  thu  M(.'tr<i|ii>litan  Ituanl  of  Wuika,  (or  ppjiincial 
tijwns  by  Uie  cor pn'i lion,  for  rund  dutricla  by  tho  locnl 
authority,  in  cvich  casu  Bubjeot  to  the  pvinction  of  tlm  Board  of 
Trade.  In  Ln'ndon  the  onfuiweinont  of  thoau  hy-Uwa  should  lie 
enlnuiU'd  to  thu  ('(irporntjitii  of  tliu  City,  and  to  the  vuiitn*^ 
and  tlistrict  IxuinU. 

For  the  protection  of  the  public  it  la  necessary  that  there 
ahould  bu  »  ready  moans  of  deiding  with  vvory  wirj'. 

For  this  purpose  every  wino  Rnould  be  idvntilieil,  and  tho 
by-lawa  alioiilil  pniride  for  thu  IhwI  mutliod  of  iituntilicatiiMi,  by 
regiatmtioii  or  othvrwiiu.).  and  for  Lht'  removal  of  all  ovmeilesa 
wirca. 

Your  conuiiittee  believe  that  auch  rtignlatious  na  they  have 
ruootnniondod  wUt  be  abuhd'intly  auflicioiit  to  protoct  the  publiv 
from  inoinvciiiuiu.'!.'  and  d-mgor,  however  wide  may  be  thu 
eKtenaiuH  of  thu  tvbtphonii!  nyftiam. 

At  the  same  time  llie^  bcUere  thit  nvthiii|j  which  Ihey  have 


nKomtnended  wUI  impede  the  iwtural   derdopnient   of   an 
invention  the  graat  and  iiicrca«ing  utility  uf  winch  they  fully 


recogniae. 
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Tho  fint,  and  probably  thn  final,  ntage  of  the  oppoHittan  »f  the 
llxchotisi:  Ttlo(jTtiili  CoMjiany  to  tho  pat'^nt*  of  the  co'tirnu  printinf; 
tolep'Bjili  imtrtiment  caino  brfote  tha  Comptroller  ol  PatMiXS  at  the 
Taw  Coarta  on  tlia  16t)i  iiut.  Thti  inttrueient  ba«  boen  paUnt:4 
by  Uaava,  Moore  and  Wri^fht,  ami  i*  ownnfl  by  the  CoIiudu  Printing 
IVIefirBph  Symlicate,  IJm^tnl,  whioh.  by  an  ajtretrnmil  with  tho 
Central  Nnwa  Agency,  can  aapply  information  of  all  kin  J*  toclulx^ 
newspapers,  exchanges,  news  rooms,  anti  *o  forth.  01  c«ura)  the  in- 
tfiiitinii  at  I  111  prvmnt*t«  of  thu  nnw  uutcbiiid  ii  that  it  ahall  auneraede 
thn  "  tapri,"  Ai  it  will  dohrrr  it»  nowH  in  thu  fomi  et  n  [iriutcu  page. 

Mr.  Uoidton.  Q.C..  appcurflii  for  tlia  Column  Printing  Syndicate. 
He  jwilotwl  out  that  Mwisre.  Moore  and  Wrijiht  applied 
for  the  seal  to  their  patent,  which  is  nnmliored  16,437 
of  ld86.  Optwaition  to  Ihta  was  oirored  br  a  Mr.  Himin*, 
Lot  ilr,  Moors  liiul  aDiiw«r4>d  liia  Htatiitory  neclaratiop,  and  no 
evi.ienoi'  h*d  been  put  forward  In  n^lv.  Mr.  Graham,  acting 
fortli^  EiichaQf^  Telegraph  Company,  aaid  a  do'Uratiiin  bad  Iwun 
tiled.  Mr.  Maulton  remarkt-r]  he  had  not  beard  nf  any.  hut  the 
miuud  of  the  o;>[>oMitioii  waa  that  the  Inventioni  for  which  the  patent 
t)  suuiflii  hsil  boi.'n  jiaiuiilud  in  patents  of  prior  date  Ho  ooo- 
eideroJ  the  opi)o»itiou  was  radically  bwl  on  at!  gtoundt.  The 
lient  way  to  show  ths  i^iiiidloauiiHEi  of  lh«  ep[MMition  wad  tO 
take  the  dMlaration  of  the  other  aide  and  m  through  the  otijecLiAnM 
Hcriatim.  Thiu  the  laarnivl  (;GBtloraaii  iul  with  gnat  oare  and 
nogenay.  until  be  had  ahawti  tlint  everyone  of  Mr.  llUgina'a  ohjoc- 
liona  cnntd  not  ba  maiiit^nml  fni-  a  niomunt.  MrT  Orahaln'a 
taak  was  very  simple ;  it  consiit«tl  merely  of  abandoning 
the  objoctioun,  with  onv  cieeption,  which  related  to  tlte  return 
of  the  type-whoet  at  the  end  of  a  line,  which  it  arrauged  by 
the  nac ofa strong  ourrtnt,  wbicli  Mr.  Oraham  reuisrkml  might  be 
taken  aa  meaning  "  longer  oumeiii.'* 

On  Mr.  Moulton'a  sgrecin^  to  t3ic  claiue  referritiK  to  this  being 
wordtd  a*  below  ali  oppoaition  wan  withdrawn:  "A  priotiag  tele 
graph  for  printing  in  lino,  in  which  tlie  aaninirnceiiient  ol  a 
n*w  lino  i«  iilT,K*tiial>'d  by  an  nlcctric^al  magnet  enorgtJied  by  the 
rwwption  of  «  etronger  eurrnnt  tlian  that  iui»il  for  printing,  m 
88  to  actuate  an  eKai>aaieut  mecluninn."  Mr.  Mnulton  pointeil  out 
to  Ihe  Comptrollsr  that  this  was  only  the  aame  thine,  but  in  a  little 
dlfTcrent  form. 

The  Exchange  Tolcgrsiili  Company  can  atill  proceed  for  an  iufringe- 
uient,  but  wliuthor  they  wftuld  havx  thn  torneritr  to  da  aa  after  their 
fiasco  before  the  Oomptittlleriadoubtfiil.  ThnoolnninnrinrerliBabMn 
at  work  in  newspaper  ofllces  far  a  long  tinio.  The  Kxcluinge  Tele- 
graph Company  have  oot  only  been  aware  of  this,  iiui  tb^y  have  ai<eD 
the  uiachiitc  at  work,  and  narrowly  obaerved  what  it  if  c«|>aS]n  of 
doiiiij.  rurliajiii  thu  Knohau^  Couputy  have  already  rcoogniacd  tho 
fililily  of  Ukxug  any  etepa,  for  they  have  not  up  tho  proient 
Bt'tt'd  u^Mn  tlic  tlir«it  put  forward  in  thoir  advortisDmenta  in 
tlic  newuMpetv  to  the  eUeul  tliat  thev  will  prosecute  anyoDo  eallina  or 
liking  culiiinn  printing  macliioM  which  are  iafrlngeuenta  of  their 
liatcnta.     Aa  no  auch  .itepn  hav«  beuu  taken,  the  IntSrenoo  is  clear. 
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MAXIM-WESTON   ELECTRIC. 

A  mflinK  nf  ihr  Matim-Wtnton  Klm:tni-  C(ini)iaLv.  Llndlod,  waa 
held  on  l&h  in*l.  at  th«  CanuMi  ittrcot  lloUl,  E-C.,  Mr.  Johu  Uark* 
(dud  of  the  lii(iiiiUtonl  boing  voted  to  tbt^  chair. 

Til*  dulnBas  sai<l  tb<!  only  ipicitinu  of  Intereat  on  whieh  he 
«-r>nld  like  to  uy  BoiiietbiTjg  was  ono  ou  uiliicJi  Ida  month  waa  necea- 
urily  rln«i.«l~)t<>  i-efcrml  to  tb«  liligatiini  now  going  on  Ijetweeii 
Mr.  [liigh  Watt  and  thn  Coi:>imny  i»i  thn  one  bati<1,  and  the 
liiiuldatora  and  Mr.  Wa(t  on  the  other  hand.  In  regtnl  to 
oilier  nuttvr*.  they  wouJ-l  haw  wen  that  they  h«.l  bmn  aoc- 
cwnftd  iu  the  diapnto  with  .Ur.  Watt'i  claim  for  7,376 
Bharc«.  As  the  renort  intinwtxl,  thny  diipnloiJ  Mr.  Watfn  fight,  and 
uialnlaiued  that  liB  wasenlillo'l  to  mmp  5.000  liun  than  the  number 
of  tliaree  be  cUimol,  andlic(thii  Chaimian)  wan  happy  to  say  that  tJicy 
aucceuded  In  ujiholding  tholr  coateution  Vfore  the  arbitrator,  Mr. 
Whinnay,  to  whom  tho  matter  waa  referred. 

Ur  ■•  ■OAre  aeWi  whvib'.'i'  it  woulil  not  lie  in  the  intereata  ef  the 
■haicKohlcn  to  Iiave  a  full  aUt^iuent  of  Ihe  [KMition  of  the  Coniiuuiy 

larfote  th''Iii_ 

The  SoUeltor  [loiuted  out  that  tlie  meeting  waa  called  tiuinly  to 
deal  with  ilic  re|>oit  of  tho  liquidators,  and  the  matter  wbic-b  Sir  II, 
llnatc  Iwl  raiae-l  had  itfercnw  to  the  new  comiHiuy,  wUiuh  Cvuld 
aot  be  di^lt  nilh  1<v  111*  i>reMnt  tnwling. 

lb.  JehB  Newtaa  iLiu  ^irenoaed  that  th*  K|Mrt  whieh  had  been 
rvaulidiiiiili!  I>v  i>Fiii[eil  ami  CLrciitateil  aniongtt  the  shweboldera  of  the 
oM  coniiiiri)'. 

,\  Stiaraiuildor  ntv-midnl  lUe  muliou,  which,  after  aoine  diacutalon. 
waa  carried. 

Oa  tbe  motion  of  &Ir  B.  Doaro,  ttcoudvl  by  Hr.  John  Newton, 
it  wai  a^tcd  to  pay  thi  litiniUtora  a aum  of  160  ffuiaoaa  ou  acCJUDt 
ef  tlii'ir  ivmnbcniiiuii  izi  caunccilun  with  the  UiiuUatiou. 

TliK   iit|-n«uu[alivc«  of  ike    I'teis  were  then  ilesiivd  towitlvltwwv 
and  cflrlaiii  maltcn  ware  diaoiawd  ia  yrirale. 
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TO    COIRBftPONDBNTB. 

AU  Sights  Rtvntd.  Secretarkj  and  Managvn  of  Compantei 
art  innltd  to  /wmwfc  notice  of  Meeiinjft,  Issut  of  New 
Shara,  ImtaSatioiu,  Contract*,  and  amjf  injormaiion 
ttmmeted  vilh  Eitrtrieai  Enginetring,  wKUH  may  be 
kUamUng  to  our  rnUUn.  IwemUm  me  i^fvrnied  tfuu 
«^  atmtiU  of  Uuv  trwenJivnt  au^ttted  fa  w  wHl 
reeeirf  ow  h«tt  eormdmitm. 

JU  aimmitm<ations  ialeruUd  /ur  the  Editor  stutnid  be  addrtssfd 
C.  H.  W.  Biggs,  139-140,  SaJubury  Court,  FUet  Streit, 
London,  E.C.  Awnymom  ammunieaiions  mit  not  be 
Mtictd. 
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a  series  can  be  arrofiged  cm  afiplicAiiivn. 

SITUATIONS  VAOAHT"  ud  "WANT  PLACES"  Adrcrtlae- 
uuU  will  be  ehu^ftd  at  THREE  WORDS  for  ONE  PENNY, 
wUh  A  MINIMUH  charge  of  SIXPENCE. 
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"Thic  EUKrrGICAL  Enoinrkr"  ean  be  had,  by  Order,  from 
any  Nesetagent  m  Towr^  or  CoutUry,  and  at  the  tarious 
ItaUway  Stations.-  or  U  can,  if  jnefentd,  he  supplied 
dirat/rom  the  OffUt^  on.  the  fdlwcing  terms  .■ — 

3  Tnontti* 

Uiutod  KJnj^om it.     Sd. 

Within  tlM  Piwtd  Union    4*.    U. 
Otber  r\»et». 4^  IW. 

(Port  Free,  Payftble  in  Advuioe.) 

Ckt^uet,  Po4  0^  and  Poslai  Ordert  'or  Sviscriptione 
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BOUND   VOLUMBS. 

fffla.  J,,  li.,  and  111.,  iicwwHe*,  u^"Thii  EucnucAl.  Exdi- 

Kiaa"  are  imw  rtady,  and  «atv  h«  had  howtd  in  b^^M  deih, 

giU  Ittttrtd,  priu  8*.  6d.     Snbteribtn  ean  hart  their  mm  eopie^ 

owtd  for  Sa,  6d„  or  eaten  far  biadinfcan  be  obtaiited,  price  tu 

IMPORTANT  NOTICE. 


We  may  oeeanvnaU^  fitUotc  the  Itwl  of  o^ir  AtntrieaH  CorUetn- 
poriirie»,  etpteially  tchen  tttey  point  oiU  a  trtictabU  moy.  Thry 
art  Nt<  bacltcvrd  w  askin'j  tktir  {ritnds  toioaU  Ihty  tan  fur  0\< 
iMl/dK  aj  the  pajw.  We  <u&  mar  /rwtut*  to  rttimnhrr  w.  Ho 
paper  tSat  we  hnaio  tttr  rr/xurj  Stiti»crili*rt  vt  Adwfiwr*.  Nor 
<fa  we;  tit  fctdt  m  invite  M^-m,  beUeviag  that  thty  wiU  jfef  full 
t»U*i4  /or  th4ir  mvitcy. 

Sfecimm  tofitt  tfflhe  paper  tmH  he  §ent  an  tVfNcW. 


THE  MORAL  OF  THE  TALE. 

Is  there  any  qtiestion  of  very  great  importancs 
a.gitatiDg  the  electrical  industry  at  the  close  of  this 
year  of  grace  ?    We  fancy  there  is  no  suoh  qoestioDj 
althoagh   some    people  might  contend  otberwne. 
There  are,  il  ta  true,  some  iuportout  expertmeata  to 
be  performed,  but  the  result  of  these  will  be  a  featnra 
of  1890,  rather  thau  of  1889.      One  of  our  gas  coo- 
teoiporaries  has  had  the  hardihood  to  twit  the  sup* 
porton  of  electricity  with  the  fact  that  tboy  bars 
not  paraded  their  bobby  oa  efficacious  a^nst  gas 
strikes.     Probably  the  intention  was  to  be  satirical, 
though  it  would  Lake  a  better  instrument  than  the 
best  microscope  to  tell  where  the  satire  comes  in. 
Electrical  engineere  are  not  so  idiotic  as  to  suppose 
that  electricity  is  to  he  looked  upon  as  an  alteruatiTe 
when  there  happens  to  be  a  row  between  gasmen 
and  masters,  and  when  the  production   in  gas  is 
partly  ditoinisbed  for  a  whole  week.     It  may  be  a 
consolation  to  our  contemporary  to  know  that  elec- 
trical engineers  hope  for  no  mean  advantage  bocanse 
of  trade  disputes.     They  are  convinced  of  the  valoe 
of  the  light  they  propose  to  give,  its  salubrity  and  its 
adaptability  for  all  persons  and  places,  and  orgs  iti 
adoption  bccauso  it  is  better  than   the  light  now 
generally  utied.  It  may  even  be  a  greater  consolation 
to  be  told  that,  the  electrical  folk  could  not  do  belter 
than  the  gas  folk  in  face  of  a  great  strike.     Wc  arc 
as  dependent  upon  coal  supply  as  a  gas  works,  for 
afiei-  all  is  said  and  done,  both  gas   and   electrk 
light    can    be    traced    back    to   the  coal    delivered 
from   the   bowels  of   the  earth.      Coal   is   wanted 
just  as  much  for  the  engine  ftmiaoo  as  for  the 
gas    retort.       However,     we    think    Manchester 
and  the  South  Metropolitan  will  teach  the  men  a 
lesson   they  will   not  easily  forget,  and  it  is  to  be 
hoped  that  never  again  will  there  be  an  attempt  to 
paralyse  the  business  of  a  town  or  district  by  an 
attempt   to  deprive  it  of  it«  artiBcial   light.     One 
lesson  electrical  engineers  should  Icarn,  and    that  ae 
soon  as  possible.     When  several  companies  are  en- 
gaged in  lighting  adjacent  districts,  tfae  time  will 
come  when,  from  some  canse  or  other,  one  of  tba 
companies  will   bo  in  difhculties.    If  the  preissure 
adopted  was  the  same  in  each  district,  and  if  the 
system  adopted  was  the  same,  whether  aJteniste  or 
constant,  or,  indeed,  if  the  arraugementcs  were  ap- 
proximately the  same,  assietauce  might  be  given  to 
one  station   by  several  of  its  neighbours,  and  so 
disaster  averted.     When  one  company,  like  tfae  Ka- 
Iropohlao,  for  example,  has  a  number  of  stati<ms, 
some  method  of  temporary  exchange  or  litikage  wiU 
almost  certainly  be  necessary,     Take  the  stations  as 
they  now  exist  or  are  in  process  of  iusiallation. 
Whitehall  is  complete.     It  is,  we  are  told,  doing 
more  work  than  it  ought  to  be  doing.    This  fzom 
the  consumer's  rather  than  from    the  prodnoer's 
point  of  view.    U  is  certain,  moroovor,   that  in 


I 


I 
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piooesa  of  time  a,  much  larger  number  of  lamps  will 
be  wanted  in  the  vicinity  of  the  station,  and  so 
places  farther  away  would  preferably  be  put  upon 
some  other  circuit.  Sardinia-street  is  the  next 
station,  and  here  a  diCferent  system  is  adopted  ;  bo 
thikt  if  it  is  found  desirable  to  transfer  the  outlyiog 
work  of  Whitehall  to  Sardima.-BtTeet,  it  will  not  be 
so  easy  as  it  would  be  if  the  stations  were  working 
on  the  Batne  lines,  nor  would  it  be  so  easy  for  Sar- 
dinia-street to  take  up  the  whole  load  of  %Vhiteha]l 
if  required.  The  same  thing  applies  if  the  London 
Electric  were  ever  desirous  of  giving  assistance  to 
the  Metropolitan,  or  vice  versa. 

This  seems  to  be  the  lesson  of  the  gas  strike.  If, 
in  certain  places,  the  mains  of  the  South  Metropoli- 
tan could  have  been  put  into  communication  with 
the  mains  of  other  companies,  the  latter  supplying 
through  a  meter  at  a  price  to  be  mutually  agrood 
upon  by  the  companies  before  the  time  of  the  trouble, 
the  danger  of  "  no  light "  would  be  considerably 
lessened.  It  is  tnteless  to  consider  such  things  at  the 
moment  of  difficulty.  Tfaey  most  be  thought  oat 
and  all  arrangements  made  beforehand.  This  fore- 
thought is  what  wo  urge  in  electric  lighting.  While 
we  are  on  the  subject  of  "morals"  to  be  learned  from 
fables  relating  to  gas  lighting,  another  may  be  re- 
ferred to  OS  destined  to  play  its  part  in  history.  All 
gas  mains  leak.  The  soil  is,  in  many  places,  so  im- 
pregnated with  gas  that,  on  being  opened  oat,  the 
Hght  of  a  match  or  any  other  light  will  cause  an 
explosion.  This  gas  will  get  to  the  electric  light 
mains,  and  in  one  or  two  iustancGs,  it  is  said,  it  has 
done  so  already,  and  expiosious  have  been  the  result. 
We  all  know  such  explosions  are  said  to  be  as  com- 
mon in  America  aa  blackberries  are  on  brambles. 
Some  people  have  gone  blackberry  gathering  and 
found  none  on  the  brambles,  so,  perhaps,  many  of 
these  explosions  are  hearsay  explosions.  At  any 
rate,  there  ought  to  be  no  possibility  of  such  a 
thing.  Two  things,  at  least,  are  required  iu  an  ex- 
plosion— first.an  explosive ;  secondly,  a  light.  Know- 
ing this,  the  remedy  is  simple.  Don't  let  the  explosive 
get  to  the  point  where  a  light  may  be,  and  don't  let 
a  light  be  found  at  any  point  where  an  explosive 
may  be.  In  other  words,  pay  the  greatest  attention 
to  insulation  where  gas  can  percolate,  and  do  not 
imagine  that,  because  gas  is  somewhat  of  an 
insulator,  naked  wires  or  iusufliciently  protected 
wires  may  be  tolerated.  It  is  not  an  electrical 
difficulty  which  has  to  be  met,  but  one  of  another 
character.  The  man  who  is  soaked  with  electricity 
is  not  the  man  to  be  trusted  with  much  responsible 
work  in  connection  therewith.  He  will  be  so 
filled  with  his  own  knowledge  and  the  vaatuess  of 
his  one  subject,  that  the  difficulties  of  "  another 
charactcr  "  will  never  occur  to  him  till  his  pretty 
B  designs  are  blown  sky-high,  owing  to  something 
^B-nfaicb  wa«  originally  not  thought  of.    With  over- 


head wires  there  is  no  danger  irom  gas  paroolfttion 
and  explosion,  and,  therefore,  as  the  English  custom 
is  against  overhead  wires,  it  behov«:«  all  to  see  that 
dangers  underground  arc  not  disregarded,  It  almost 
passes  the  boouds  of  comprehension  how  careless- 
ness in  this  direction  is  possible,  especially  as  it  is 
well  known  how  closely  every  piece  of  work  is 
watched,  and  how  great  a  matter  any  little  failure  is 
made  by  those  interested  in  gas  interests.  It  may 
be  well  to  refer  here  to  a  laughable  assumption, 
which  has  "  fetched"  not  only  the  daily  but  some 
of  the  technical  papers.  We  all  know  how  blessed 
was  that  word  "  Mcsopotomia,"  and  really  the  terra 
"  induction"  seems  as  blessed  to  the  minds  of  those 
who  must  find  something  wrong  about  electricity. 
A  man  altogether  "  kilt "  by  a  wire  connected  to  no 
dynamo,  and,  so  far  as  bistoiy  tells,  not  in  contact 
with  any  wire  carrying  a  current,  is  killed  by  "in- 
duction," whatever  that  may  mean.  Well,  that  is 
another  leason  the  electrical  engineer  has  to  learn. 
No  matter  bis  care,  no  matter  the  safety  of  his 
circuits,  if  a  tab;  of  damage  can  be  laid  lo  his  work 
it  will  so  be  laid,  and  he  must  learn  to  "  live  it 
down."  Putting  aside  joking,  we  once  more  insist 
that,  while  brilliant  reputations  may  be  made  by 
sedulously  prosing  about  the  science  of  electricity, 
business  success  will  only  be  obtained  by  as 
sedulousa  care  about  what  are  generally  termed  minor 
details.  The  salient  features  of  electric  lighting  are 
well  known,  and  the  humblGst  member  of  the 
profession  cannot  go  far  wrong,  but  the  inalteution 
to  minor  quantities  and  the  failure  to  provide  for 
troubles  arising  from  outside  causes  are  calculated  to 
ruin  the  man  who  neglects  them. 


ON  THE  HEATING  OF  CONDUCTORS  BY  ELECTRIC 
CURRENTS.-III. 

BY  A.   K.  KENNELLY. 

On  tub  HiUTiNt:  OK  Bark  Coi'I-kk  Wirks  and  Sthips 

BUBFKNDEI)   IX  AlK  WlTHIK    DOOKS. 

It  has  been  shown  by  Prof.  TorbeB  and  others  that  for 
bare  cylindrical  wireB  sua|>en<ler)  in  air,  the  temperature 
elevatioa  produced  in  thorn  by  »  current  will  bo  pro- 
porttoiiat  directly  t'O  the  sqiuin;  of  the  current  and  inverwly 
to  the  cube  of  the  diameter,  provided  that  the  loss  of 
OQOnty  ivcr  unit  aurface  of  wire  per  socanil,  known  as  the 
emiasivity,  bo  itaoU  directly  proportional  to  the  Icmpcnt- 
tnre  eltivation.  Thta  aasumption,  though  frequently  made, 
is  recognised  to  he  untrue,  and  conEequently  this  hiw 
cuDtiot  upply  riKut'ouitly  to  ousponded  bare  wire*,  judt  at  it 
has  boon  Ehown  lo  bo  only  upproxiuiutely  truv  for  om- 
panelled  wires.  Exjjorimeut  i.howB  thiit  the  eiuissivity 
riaca  rapidly  with  the  rise  of  temperature,  beinf;  in  sotno 
cuaes  nearly  twice  us  groat  per  degree  C.  %t  100  dog.  as  it 
is  nx  20«leg.  C.  of  t6ini>e[utnre  elevation. 

Hitbei'to  in  calculating  llie  tlmUfng  tomperature  of  a 
bare  wire  suspended  in  air  the  emiaaiTity  baa  b««n  gener- 
ally taken  from  tlio  data  im[f[i1ied  by  the  careful  experi- 
ments  of  Mofisn;.  MiiFurluno  xnd  Nichols,  who  observed  the 
rate  of  cooling  of  large  motal  spheres  in  M)ectal  enclosures, 
conditions  which  are  not  fairly  apftlicabk  to  the  cooling 
of  wires,  and  which  cannot,  an  Prof.  ForSns  himself 
pointed  out^  bo  strictly  dci|>oiidod  upon  for  that  piu-pose. 

H«  eaggosted  that  the  eiloct  of  convection  was  not  i^>iv 
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|K>ition!iI  to  the  surface,  while  rarfiation  w*h  ;  Br<l  experi- 
ments ba»e  vorififtd  thiw  heMai.  Thim  the  emiBai»-ity  for  a. 
poliobo'l  copper  aiirface,  Jii  ttie  ox|>crimcnts  of  MtFarlana 
and  NichoU,  was  a\>t>\tt  OMOlBFt  thorni  |»cr  ilegTefi  C. 
between  Od^e.  aiid  GOdeg.  ('.  With  this  value  Forbes  and 
other*  have  been  led  to  greatly  u«dcre»titnate  the  curryinf; 
caiiacity  of  bare  amnondcd  wires.  In  the  Ulile  accora- 
]KiDyiii{;  his  paper  already  metitinned,  the  calculated  cur- 
lenta  to  raiic  tho  temperature  of  bright  cupper  vrirca  nf 
0040iri.  ami  0-120m.  dinmcUr  49deg.  C.  are  6-S  and 
3S'r>  amjierfis,  respectively ;  while  oxpcrimeul  ahows  that 
abont  twit'c  a»  much  current  is  neo(le<l  in  each  case.  In 
fact,  the  cmiiwivity  per  dejrrec  C.  hsw  been  found  t« 
varv  from  0O0019  therm  vritli  a  thin  Hat  hrifrht  cwppur 
irtrip  to  0001564  therm  with  ;i  bright  cnp|>fir  wire 
0-03.''6in.  (O'OOO*  centimetre)  diameter,  atahout  Wdeg.  C. 
teii) [>cniUii~o  eleratioii,  or  in  the  lattur  case  eumo  eight 
timeH  as  great  an  eniissivity  m  tliat  ^juolcd  fiom  the  pro- 
viotm  data. 

A  hot  wire  eiupondod  iu  air  pai'ts  ^tb  it«  heat  both  by 
convecUoti  and  radiation.  Thosie  two  ptocessca  arc  ei<«cn- 
tially  distinct,  and  are  j^vernwi  hy  differolit  Uws,  bo  that 
the  complete  treatment  of  the  subject  can  only  be  attained 
hj  dealing  with  each  separately,  and  suinniii^  Ihoir  effects. 


was  found  that  a  com|>aratively  small  disturbance  o!  the 
air  exerciaed  a  decided  cooling  influence  en  the  wir«.  Thus 
a  fan  (•onlly  waved  beneath  and  at  right  aneloa  to  one  of 
these  2Mt.  lengths  of  wire  under  test  producen  a  diminutioo 
in  ita  reeiatanco  that  wua  plainly  diacoruiblc,  and  ammRe- 
menta  were  therefore  made  to  keep  the  air  a«  free  from 
disturbance  aa  (ifwaible.  For  the  name  reason  alt  the 
obEorvations,  though  they  reached  their  practical  maxima 
much  more  quickly  than  had  been  the  CMO  with  the 
panelled  wirea,  were  more  variable  and  never  remained 
quite  Btsftdy.  The  readings  had  connequently  to  he  repeated 
HQvcral  tiroos  and  means  taken  to  obtain  fair  r«aalte. 

The  emiBfiivity  of  the  strip  (in  ita  upright  position,  to  b« 
later  described)  proved  to  bo  024  watt  per  linear  centi- 
metre, at  r»(Xlcg.  C.  leiii|>eruturc  elevation,  ita  siirfaee  per 
conliniolre  being  5"  11  «'i,  cms.,  while  the  tiaiaaivity  of  the 
amallest  wire  was  0  08  watts  per  linear  centinielre 
at  the  earae  temperature  eleviition,  ita  aurfaoe  per  oenti- 
metre  being  0-284  sq.  cm.  Both  thew  moaeorcmaDta 
heinjj  referred  to  the  unit  suriacc  instead  of  unit  looKtht 
give,  respectively,  0*047  and  0-28  watta  [ior  «\.  cm.,  tniw 
making  the  emissivity  of  the  small  wire  about  six  tiraea  aa 
great  aa  that  of  the  a'triji  foi-  the  same  temperature  dova- 
tion.     Fi-om  thia  great  diGcrejKiiicy  it  appeared  probable 
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The  exjienments  to  he  described  have  sneceAdod  in  doter- 
niining  up  to  temperature  olovationa  of  lUOdog.  C.  tho 
Be[jarate  nttea  of  convection  and  nidiatioii,  together  with 
tho  conditions  to  which  they  arc  independently  Riibject.  It 
is  true  that  to  determine  all  these  conditions  accumtely 
would  demand  much  further  itivoatigation,  hut  the  rosillts 
appear  to  be  at  least  relinble  as  a  t;ood  first  anproximatioii. 

Instead  of  dealing  with  %hv  omissivity  in  therms,  aa  has 
been  citstomnry,  it  will  be  more  simple  and  direct  to  ^ivo 
all  the  results  in  watts. 

Fig.  6  represcnta  the  tampora-turo  elevation  meaam-ed  with 
ditferont  current  strengths  istftHing'  through  umiistiUtod 
cop|ker  ciMiductcTB  suB[)cndea  in  air  within  dooift.  Five 
di^eront  cnndnctoia  were  teetad,  and  uf  these  four  were 
copper  wirea  of  diameters  from  0'03B6in,  (0'0U04  cm  )  to 
0-lM5in.  (0  341  cm.).  The  fifth  wiw  a  atrip  of  l)rigbt  hniah 
copper,  lin.  (2-ft4  cms.)  wide  and  O0065in,  (0-016fi  cm.) 
thick.  Curvas  I.,  II.,  III.,  IV.,  V..  VI.,  and  ^^I.  are  the 
traces  of  the  observations  made  upon  thorn.  Their  surfoeec 
were  all  brightened  with  fine  emery  pn|ier,  except  that  of 
the  strip,  which  ncoded  no  poliahing.  Tho  wires  were 
suspended  about  8ft.  (2^0  cms.)  above  the  floor,  botwoen 
opiHMite  valla  of  the  laboratory,  in  the  still  air  with  t^e 
wiadows  closed.    These  prccauttotis  were  taken  becanse  it 


rm.  6.— n. 

that  the  convection,  instead  of  being  projiortiunal  to  the 
eufacc,  like  radiation,  was  equal  in  noth  casee,  or  nearly 
ho  ;  for  if  the  convection  hiul  been  proportional  to  the 
surface  the  mere  ditlereuce  in  the  form  of  the  two  cortduc- 
turs,  whose  surfaces  wu-e  of  similar  appearance,  could 
hanlly  account  for  so  large  a  diRcrcpiincy.  Bv  assuming 
the  convection  to  he  equal  for  both  wire  and  stnp  a  jnir  01 
siinultuncous  ecpiations  was  8Uii[»liod  by  each  pair  of  corr*- 
spending  olcvutiou  {Ktints  in  the  observation  curves,  tbtM 
giving  nuliation  and  convection  iiidcjioudontly  for  cacfa 
such  pair.  The  results  for  the  radiation  obtaiited  in  thia 
way  are : 

ICadiation  for  both  wire  and  ftlHp: 

Wall*  pit  M.  cBk 

At    10  ilogTftM  C.  tcinMntuM  dovatioii O-OOITba 

..      20  ..  „  .,  O-O1067 

..      30  „  .,  0^1720 

..     M  0-0SI66 

.,60  ,  „  0«512 

-  »      SS5« 

::  S      :;     ;:       ;:    :;.:.:::;::.;.  S^ 

,.      90  .,  ,.  0-007% 

..  IOC  .,        ..  otmso 

a  rale  of  increase  cottsiderahiy  beyond  antbtnebcal  pni* 
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gretsion.     The  test  of  tho  aocunicjr  of  tho  Bseamption  on 
whicb  Uieee  figures  ire  obtained  munt  be  the  afconlanca  of 
thig  Mtriee  with  the  lawa  of  nidiatian  m  they  ere  indepeod- 
cntlv  known, 

MM.  Dulong  anil  Petit  ha,%-t)  [lubluhod  in  the  eovontb 
Tohime  of  the  Anna.leai  de  Chiioifj  et  de  PliyBiriuo,  l{tl7,  a 
veritable  poom  in  pbyeical  investigation  upon  the  laws  of 
cooling  bodied.     In  iheir  vxiieritnent^  the  i-tuli»tiou   was 
found  to  i-ary  vith  tks  t«m[i«i':ttiiTe  elevation  in  geonie- 
tric&l  progression  cxproasctl  bylhu  ijquiLtion  : 

|h                    ft-L-(l0077)''{(l-0077>*»l|; 

■where  A  IF  the  '|iiaiilily  of  Lcat  lost  by  nuliation  from  h 
hot  body  |jei-  m  uarc  centimotre  per  second  ;-(:,  a  consUiiit 
depending;  on  t  lo  natiiro  of  tho  ndiiitin^  ftiirfaceii ;  0,  tho 
temperature  of  »iirroiindin^  Ixwlies,  Hud  t  the  tom^rature 
elevation  of  the  hot  botly  in  degrees  C. 

Talcin;;  this  fornnila  as  ronrosonting  the  beat  oxisting 
kriowletlgo  of  the  rate  of  radiation  with  teni  wrature,  thu 
lest  of  the  above  afiiii[Tii|ition  in  in  tho  accoraance  nf   tho 
ft1>ove  Mrioa  of  cuIculutUl   radtntiona  with  a.  siiuilur  aorios 
obtained  from  IJiiInn;;  ajid   Petit's  0(|ualion,  mnkin;;/  buc- 
cossively   10,  20,  30,  etc.,   up  to    100.     Tho  rinmbors   bo 
m-rivod  at  are : 
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probably  the  moat  favourably  tituabed  for  aocuraov  in 
ob«rvftli»ii),  iiay  be  multiplied  by  0*06866  to  malce  it 
coiucido  with  the  calculated  radiation  0-02466,  and  all  the 
terras  of  the  latter  aorios  may  be  simiUrly  multiplied  by 
the  name  factor.  We  Uien  obtain  the  result*  given  in  the 
previotifl  table  A. 

This  ajji'oomont  miiat  bo  consldored  very  satiafactory, 
and  it  is  tliificult  to  fliijiiMse  it  merely  coiiicideiiUil.  It  nut 
only  atreriythenM  the  reliance  to  be  plaoud  un  Dulong  ajid 
f  olit's  Uw,  but  it  aiKO  amounts  to  a  demonsti-ation  that  the 
convection  dooe  not  do]ioud  upon  the  Aiirfaco,  or  that  at 
loaal  it  can  only  do  an  in  a  very  Eimilod  degree. 

The  radiation  in  wutts  per  square  centimotre  from  a  Bur- 
faoo  of  bright  copfwr  may  therefore  bo  .icceptod  as  00687 
(1-0077"  - 1)  under  tho  condiUon  of  Lhoso  oxpcriraont«. 
But  Uiilonjt  and  Palit's  law  reijinres  thai  this  factor  0*OC87 
Bhotdd  itself  ha  a  function  of  the  tempci-ntnro  of  siirrouad- 
ing  boiJioif,  or  in  uUiCr  wonis  that  tho  rudiation  loss  from  a 
hot  wire  for  a  given  t«mpOTaturE  elevation  increases  with 
thu  absulitte  Uitniiei-attiFe.  It  may  Ihoreforc  be  aseum&d 
that 

0-06866  =  -7<I-0077)f; 

and  in  theeo  ox|>orimeiitA,  0,  the  tem|>eraUire  of  the  but- 
rounding  air,  was  about  2(>deg.  C,  so  tfaat 

_  0-06666 

■^^  (1-0077 )*« 

=  005635. 

Whence  the  complete  exjirueeion  for  the  ratliiition  from  a 
bright  copper  wiro  in  walls  jwr  Bf|u;ire  utiutinietro  is 

0-05626  {I-0077)tf  [  {1-0077)'  -  I]. 

It  ifi  to  be  observetl,  however,  that  this  factor  (1  -0077)'  is 
a  deduction  only,  a**  yot  not  verified  by  oxporimont.  It  is 
diffi<:"!t  Wloeid*  this  point  in  the  sunimGr  season,  but  it 
is  bopuxl  to  dotorminc  ihc  (picetion  of  ita  cxiHtence  exjicri- 
mciit^ly  during  tho  eniniing  winter  by  observing  whether 
the  radiation  does  vary  to  RUch  a  degi-on  for  ffiven  tem- 
[jei-aturo  olovatioiii!  when  tho  tcniiicraturo  of  surround- 
iiiK  bodies  is  chunii^ed.  Should  this  factor's  existence  be 
vcriftad  it  would  completely  estublisib  the  application  of 
Dulong  and  Petit's  btw.  If,  on  the  other  hand,  tho  varia- 
tion ia  not  to  bo  detectv<l,  while  it  would  certainly  weaken 
the  [Kisilion,  the  j^eneral  evidence,  apart  from  Dtdong  and 
Petil'a  law,  is  auHicient  U>  miiintain  the  use  of  the  term 
(I  0077)'  -  11  while  the  fiwtor  006866  would  iieceBturily 
m  rei^rdcd  as  indejieiidcnt  of  0.  With  this  reservation  the 
t»t4;nLiun  of  tho  factor  is  probably  justitJod,  especially  as 
for  most  m-actiail  nurposc*  the  qtiMlion  is  not  a  vital  one. 
Tho  following  tabic  givet)  the  radiation  in  watts  \ytv  tqitAre 
centimetre  of  bright  copper  for  0  --•  -Jl^deg.  0.,  and  if  the 
f-actor  ( 1  -0077)"  bo  found  to  have  an  cxnorimental  existence 
it  will  be  u  simple  matter  to  aiopUfy  too  table  for  varioiu 
valtica  of  6  from  zero  to  ^Odeg.  d. 

liadMion  Ta3iU.  in  WatUfvr XnvoTt  Cfiiiuiutrt /»r Srifhl  Oopptr, 

T<^m]Msntun  rlcvulon. 
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0-4133 
0-467S 

o-satg 

0-tt44 

0-6464 
0-7108 
0-7777 
0-8471 
0-9194 
0-9944 
1-0734 
11634 


ft»ili»tian, 
0-003666 

o-ooesi 

0-0113 
0-0144 
0-0176 
0-0310 
0-0046 
0-0281 
0-0310 
0-0350 
OOSM 
0-0441 
00464 

oo&so 

0-0877 
0-06S7 
0-0678 
0-0721 
0*0786 


Tbe  radiation  is  thtis  roughly  0-0OO6  watt  or  0-0001  i 
therm  per  square  centimetre  per  degree  C,  tncreasiiig  in 
geometrical  ratta,  and  one  square  metre  of  bright  copper  at 
iOOdeg.  C.  elevation  would  nwliate  about  800  watte. 

The  same  aeriea  of  simultaneoiu  eipiatiom^  which  gave 
the  nuliation  values  furniah  ttUo  the  convectAKox  W  -<ra.^ 
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and  Etrij)  and  iU  rat«  of  change.  Fig.  6  gives  the  rosulb  of 
tt«  aiiftlysis.  Curves  Nos.  L,  II,  IV.,  and  V.,  in  the  left- 
band  sculton,  A,  represent  tbe  total  emiBsion  in  watta  per 
linear  centimetre  aa  actually  measured,  and  aa  comuoswl 
of  botli  radiabioTi  and  coiivecltun.  In  the  ngbt-Land  sec- 
tion, C,  th«  total  rudi;itio[i  obuiimd  in  the  above  manner 
is  raprosonwd  in  the  corresponding  curves  I.,  II.,  IV.,  and 
v.,  drawn  Uy  the  sumo  soula  The  miTttieiice  at  each  pair  of 
correspond ing  puinu  between  ihe  toul  emission  aiiid  the 
total  radiation  rcpiesotits  the  convection  Iosh,  and  this  is 
given  ty  tbo  lower  set  of  curves,  I.,  11.,  IV.,  and  V.,  in  the 
{•Dtral  tection,  R,  to  the  same  Hcale,  and  alao  in  Lhe  up]>Qr 
eunrat  to  this  scale  miwnified  tive  times  tor  the  boiiofil  of 
clftorer  comparison.  U  will  bo  observed  that  the  convec- 
tion was  nearly  the  samn  in  each  case,  the  elTect  of 
increasini;  tbe  diameter  of  tbe  wire  from  O-OSSdin. 
(0-0001  centimetre)  to  OUi-lin.  (0-3e7<>  centimetre)— that 
is,  nearly  fotir  lime« — only  upgiotiring  to  increase  the 
ccMirection  20  [tor  cunt.,  tbiiB  corroborating  the  results 
arrived  at  by  tbe  test  of  agrotment  with  Dillon;;  and  Fotit's 
law.  The  convection  appears  to  increase  rather  more 
rapidly  ihaEi  the  tompL'raturo  clovation,  except  iti  ihc  cn^c 
of  the  amallesL  wire.  Tliisroauli  is  not  in  aceonlaiice  with 
thoaa  of  Dulong  and  Petit,  who  foimd  the  convection,  in 
their  experiments,  with  ctjiolin-,-  hiiheren  tu  incn.'a.-(e  m  the 
power  1'233  of  the  tvm|>cruluru  elevation;  or,  according  to 
the  faeUir,  I''"*.  It  is  tjiiito  possible,  however,  that  the 
convection  lor  spheres  may  not  be  the  counterpart  of  that 
for  long  wires,  and  it  ia  to  be  obsterved  that  not  only  are 
the  laws  of  convection  a  brunch  of  hydrodynamics  more 
complex  than  those  of  radiation,  which  does  not  appear  to 
vary  with  the  form  of  surface,  but  the  number  and  pre- 
cision of  these  particular  ezj^drimenta  .scarcely  warrant  any 
more  definite  deductions  to  be  made  in  thin  direction. 
For  pnwtical  purposes,  thorcforo,  it  will  bo  suBicionttotakc 
a  mean  value  of  the  convection  und  assume  it  to  be  pro- 
portional bo  the  temperature  elevation  until  further  inves- 
tigation may  afford  more  precise  in  formation.  Wo  may, 
tborolore,  take  Lhe  loss  of  heat  by  convection  frotn  any 
wire  at  tho  moan  value  of  0*00175  watt  per  linear 
centimetre  in  stilt  air  for  each  degree  C.  of  temperature 
deration — that  is,  one  kilowatt  for  every  111  inctn»  at 
50deg.  C.  temi>eratiire  rise. 
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Fi^.  6  (a)  also  ehows  that  the  total  emtssion  oEa  wire  per 
centimetre  may  rise  faster  or  slower  than  tbe  tamperatute 
elevation,  or  may  even  trace  a  straight  line  proportional  lo 
the  elevation  for  a  certain  distance,  according  to  the  dimes- 
sions  of  the  wire  and  the  relative  uroporiions  of  conveclioa 
and  nuliatiun  in  its  cooling.  Tlid  smaller  the  wire  the 
greater  the  likelihood  api>eara  to  l>e  of  the  rate  of  emJuiea 
falling  behind  the  rate  of  rise  in  teraneraLuro.  . 

Expei'iiiKiuts  were  next  made  to  debermine  the  amoutiLJ 
of  variation  that  a  difiereuco  in  quality  of  surEaeo 
effect  in  the  rate  of  radiation.  For  this  purpOBS  five 
of  the  same  dimensions  and  material — thab  a  bo  aar,  five 
lungtbeof  the  same  wire — wet-e suspended  [nrallel  and  their 
surfaces  coated  with  difTorcnt  siibalances.  On  another  oe- 
caaion  five  lengths  of  the  same  strip  were  iroatcd  and  expe- 
rimented U|K>n  in  a  sintilnr  manner.  The  resiilLs  showed 
that  in  still  air  a  black  coating  of  snlphide  of  copper,  pro- 
duced by  minting  the  briehb  surface  with  a  solaiion  of 
sulphide  of  sodium,  reduced  the  temperature  ele^-atioo  cor- 
roajionding  to  any  given  current  nearly  30  per  cent,  both 
for  wices  and  strips  ;  while  a  coating  of  lampblack  and 
sholht  (dead  black  carpenter's  varnish)  stmilurly  redtieed 
the  temperature  of  the  strips  nearly  00  jwr  cenu  This 
has  a  useful  bearing  u|Kin  hare  copper  conductors  withis 
duum,  isty  in  an  ilkiniiuuling  cenlnil  »Ution,  for  if  tbctr 
surfaces  arc  so  large  that  the  heat  loss  takes  place  prinri- 
l!inlly  by  radiation  (and  for  surfaces  above  five  sijiiare  ooirtMB 
metres  per  linear  centimetre  convection  plays  but  a  noaU" 
p:irt),  bho  saving  of  energy  produced  by  painting  tbe  coti- 
ductora  with  this  varntsh  will,  through  the  lowered  ten-] 

perature  and  reetstance,  amount  to  -  per  coot.,  where  t 

6 

tho    previous    temporatnrt  elevation.      So  that  if  tlt< 
conductors    l>c    maintained    at    50d«g.   C.    elevation    uij 
the  bright   state   this  will  fall   to  about  37d^.  C.  aft 
painting,   with   a   resultant  saving   of   about   8   per  cent 
of  the  whole  onercy  previonsly  generated  by  tho  cnrr«nl 
in  the  [uintod   length.     This  upplios  not   only  bo  bright 
copper,  but  alao  to  clipper  that  has  become  slightly  tamidiad 
by  ago,  but  may  not  apply  equally  to  copper  vlioM  (OifM^ 
is  encrusted  with  dust  or  smoke.  ■ 

By  first  determining  the  radiation  and  coDvwtion  (orlh^ 
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brijjht  wire  a.nd  strip,  thou  asauming  tha  convection  to  be 
eiipiiil  for  the  other  coatod  wires  and  strips,  res poc lively,  the 
m^ati  ralio  u(  the  rudiition  from  each  qiinlily  of  aiirlace 
to  the  radiation  of  brigbt  copper  was  c;alculal«<)  to  be  as 
follows : 

For  the  wirea  :  Tliin  coating  of  brown  shellac  varnish, 
I^G;  thick  floating  of  copfwr  sulphide  {CuS),  23;  thick 
coiiting  of  lanipblnck  niaae  sdherunL  by  luoliisites,  20. 

For  the  strip*  :  Thitlc  coaling  of  biowii  Bhiilkc  varnish, 
1-8  ;  mthor  imperfect  and  thin  coating  of  copper  sulphide, 
1'5;  bmpblack  by  drpo«ib  from  smoky  candle,  1*4  i  thin 
coating  of  varniah,  UmpliUolc  and  «hcllac,  2-0. 

The  coating  of  copjwr  eiilpbile  was  not  so  sitcceiisfill  in 
proTQOtinff  radiation  witU  the  atripa  as  with  the  wiri», 
piirtly  owing,  however,  tn  imperfect  coating.  The  nocessity 
for  aconijiact  ailherent  layer  in  obtaining  lictive  radiation 
is  also  9>hown,  for  while  Inmpblack,  d^positfld  from  a  flame, 
only  added  A2  per  cent,  to  bright  radiation,  lampbkok 
applied  with  thin  shellac  varnish  doubled  it. 

We  may,  therefore,  take  the  nwiiation  from  a  proj>erly 
blackened  ivir«  us  double  that  from  a  bright  wire, 

KxperimuRtfl  were  alao  made  with  two  strips  of  bright 
copper  to  ascertain  how  far  their  convection  was  affected 


upright  eti-ip  was  gtxnter  than  that  obtained  from  it  in  the 
previous  t&tt  while  unsupported  and  drooping,  and  the 
«mission  from  the  Hat  stnp  leas — a  result  q^uite  in  accord- 
ance with  expectation. 

Fig.  0  (B)  gives  the  calculated  values  of  the  convection 
from  the  upright  and  Hat  strip.  The  latter  in  saati  to  be 
about  i.1  per  cent,  less  th'tn  the  former,  a  rather  surprising 
difference,  for  it  would  indicate  that,  ttuppoaing  the  upper 
surface  of  the  flap  strip  to  be  cijiiatly  stTected  by  convec- 
tion to  the  sama  degree  as  one  side  of  the  upright  strip, 
Cho  convoction  from  the  lower  surface  would  then  be  ton 
timai  loss. 

The  final  resiilu  of  the  erporiinenl«  on  bare  wires  in  still 
air  point  to  the  following  means  of  calculating  the  cur- 
rent Btrongth  necessary  to  raise  any  given  cop(>er  wire  to 
a  certain  temjieratiire  elevation  : 

Let  li  heiU  diameter  in  centimetras ; 

t  „  the  given  temperature  elevation  ; 

r  „  its  reaistivily  at  Odcg.  C,  in  ohms  j 

&   „  the  tcmporattiro  of  surrounding  objects  ; 

m  „  the  coefficient  of  surface  for  radiation. 
L«t  t+S=T,  the  temponitiire  attained  by  the  wire. 


FlO,  7.— Cortu  raprMODting  tbo  oumot  atronfiUi]  rsq^idnd 
to  •Isvata  tha  tamMi«lura  of  wiici  of 'lUinnter*  up  to  liii.  S, 
10,  90,  40]  And  84^ C. ;  for  hrij^ht  adiI  h lac Icent'l  copper  o!  98 
per  cant,  candaetiirity  in  still  air  at  20"  G. 

Ordiii&iv-i;  Current  itr^Dgth  sm|:ei«s- 

Abidiiwi :  lJUmtI«r  iu  iucliei  and.  cms, 

Biokc.ii  liiiei  refer  to  biinlit  cu(H*t. 

Full  lioM  radr  to  blackoiieJ  uo[j|i«r. 


_^.  )  :  !  !  i  .  ... 
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Win.  7.— Curv«a  Ki^ptvaenting  the  Ourrenta  Boiuir«>l  1a  HmE  Wint  to  Uiirorent  Tenparstuna. 


by  their  plane  of  aiupension.  In  the  above-mentioned 
testa  of  strips  they  were  nil  .secured  aI  their  extremities  to 
lie  Hat;  but  towoa-d  their  iiuutre  they  etich  dipped  to  ooe 
niilo  or  the  other  out  of  the  horiEonul  plane,  making  a  dtp 
of  about  4Vlog.,  and  the  following  teats  were  made  to 
determine  whether  the  convection  depended  to  any  extent 
upon  this  angle : 

Thes8  two  atri[is  were  supported  in  air  at  about  every 
throe  feet,  one  of  them  being  fixed  in  the  vertical  ph""*, 
while  the  other  roBlod  flat  above  all  the  supports.  Their 
peqiendicniar  disuinee  apirt  wns  eight  inches  (21  centi- 
metre«).  The  tc*ting  current  was  sent  through  them  in 
scries  and  tbo  tcupvrature  elevations  determined  for 
each  in  the  usual  wny.  CurvM  III.  and  VI.,  Fig.  G  (ii), 
represent  their  relative  behaviour  In  the  first  trial  the 
temperftture  elevation  of  the  flat  strip  reached  120dog. 
C,  nt  101  itmpcrcs,  while  that  of  the  upright  was 
ouly  l(J2*5(leg.  C.  To  make  certain  that  this  differ- 
ence Was  not  due  to  any  inequality  of  radiating  power,  the 
Ktripa  wurc  exchanged  in  position,  the  upright  one  being 
now  flat,  an  J  ftc*  irrsii.  On  lepeating  the  tost,  the 
temfwrature  elevation  of  the  flat  strip  rea^ihed  i;)Odeg.  C. 
At  100  aoiporM,  while  that  of  the  upright  strip  was 
lOl-Sdeg.  C,  practically  the  *imo  result,  and  the  only 
means  of  acoounting  for  the  difference  was  the  plane  of 
the  stripa    The  diagram  shows  that  the  emission  of  the 


Then  ita  resistance  per  centimetre  will  be: 
4r^CJ^K0O03t.8T)  „h„. 

The  enerKy  <]evelopod  per  GCnlimctre  by  n  current  of  c 
amperes  will  be : 

4cV(H.0-0038»T)  ^^^        eentimetie. 

The  beat  convccted  from  it  will  be  :  000175  f  watts  por 
cen  timet  ro- 
The  heat  radiated  from  it  will  be  : 


m  s  X 


006S7  r(l*0077)'  -  ll  watts  per  centimetre. 

Or  if  the  radiation  for  C  deg.  elevation  he  taken  From  the 
previous  tabic  and  denoted  by  It, : 

The  totsi  radiation  per  linear  ccnlfmctro  ^livnr  K,  watts. 
Kqnatiog  the  gain  and  losses, 

4^^j^-._D^00388T)^^,„^^^„^ 

IT*' 

Whence,         .  =■  OSSS rf  J'^^^^T^f^J^ 
^  V     r(l-i-0  0038tlT) 

for  copper  of  98  per  cent,  conductivity  r  -  1'65  x  lO""'! 
so  that  simplifying — 


For  bright  wires: 

m  =  1,  r  =  289  ri 

for  blackenec]  virae : 

m  -  S,e  •  38&  J 


/570  (?lC'-t_f 

V  1  +  00d3B8t' 

/TuoQfiT-M , 

V  1  +  ooo:!88T' 


whore  Q  =  -  i/,  Uic  circuiuferetice  ai  Lbc  wiio. 

The  (oUowifig  table  o(  current  Biraii^hs  cu|>ublo  of  olc 
vfttiug  the  t«u|ieratiLre  of  burecuppor  wires  o(  W  per  cant. 
coiKluctivity  aiispetided  ici  still  air,  Mcjj.,  lOdeg.t  2Ck1og., 
40dcji;.,  uiiil  80(leg.,  niwve  siirroundiug  &ir  ajia  objocu 
at  liOcleg.  C,  hits  beeti  vakttlatcn  for  bright  antl 
hladcenad  wirna  by  the  iiaa  o(  these  formiiln'.  It  will  be 
observed  that  the  curroiits  ai-e  given  ii|i  Ut  l.fiOO  ftiii[iei-e)«, 
while  100  ampoics  wtu  the  «xporiiiiotit:il  limit  tu  which 
this  atriea  was  carried.  To  present,  however,  a  cnmiiajisuii 
of  tie  roBtilLs  calculated  in  the  table  with  iho^e  itctiially 
neomred  u|>  to  that  limit  tho  following  may  be  noticral : 

For  ttloratioii  of 

fi  dq{.  C  cha  vhtrvai  cuirtiit  wm  24     amiKKti ;  lal/i^atai,  24 
IOd*ft  C              „             ..  34'6  ,.  „        S4 

SOd*g.  a fl7-S  „  „        47'& 

«W^8.  a 67  ..  ..        » 

80dsg.C S2  .,  ,.        91 

Fig.  7  gives  the  above  table  iit  graphic  form,  the  con- 
tinuous liiiea  reprosentiii;;  bright,  and  the  bruUen  liiicB, 
Vlackened,  wires. 


FORN  AND  EFFICIENCY  OF  INCANDESCENT 
FILAMENTS.* 

BY  rniAKLKS    I.  nxxD. 

If  we  (lasft  ufi  electric  current  thniugh  nay  conductor,  as 
a  cylindrical  wire,  ita  l*uii«ratnrc  tends  to  increase  by  tho 
tnimfurniation  of  electrical  energy  into  heat  If  no  heiitia 
allowed  to  eacai>e,  the  tem[)eratiire  will  tncrtviKu  indtili- 
nitely,  or  until  the  cnniliictKr  is  moiled  »r  otticrwiao 
destroyiid.  If  the  hoat  is  allowei)  to  cncaito  by  radiation 
alone  from  the  nurfaconf  tho  conductor,  its  t^empenitnie  will 
incroaae  only  until  the  lato  of  loss  hy  radiBtion  is  oxuctly 
etiual  to  the  rate  of  Iransfoiuwition.  Uy  heat  wc  horo 
inchitli!  all  radiant  enurgj'.  whothor  of  hiKn  or  low  degree, 

As  the  temperature  of  an  inciuvilem^ent  ))ody  iJicreases, 
not  only  does  the  actual  i|nuiitity  of  r.idiA.ut  cncr^jy 
iiicruojie,  but  it»  wave  lengthy  dimiiiisli.  Iluitco,  as  cspcri 
ciicu  has  sUuvvn,  nft«r  incan<lesceiice  is  reached,  increasing 
the  l«mjH>i'atm'e  iti  a  given  ratio  increaset  the  tight  emitted 
In  a  much  greater  ratio. 

The  exact  i-cUlioii  between  tomiH-ratiuc  and  luminosity 
is  not  known,  and  it  is  nroliably  not  very  simple,  if  .iiicii  a 
relation  exists  at  all.  The  phenomenon  of  luminosity  is 
roally  a  ph^eiologiutl  one  and  iIc|icikU  partly  uiion  indi- 
vidual optical  caiHicity  ;  some  persona  beinj;  able  to  see 
abovu  and  some  Mow  the  naiUle  spectrum  ot  the  avcm^e 
human  eve.  The  nuliaut  energy  we  call  lii^ht  is  one 
thing.  The  semiiation  of  Inminusity  by  which  wo  always 
estimate  li^ht  is  an  entirely  dilVereiit  thin^.  A  couittant 
Miirco  of  liptbt  may  vai-y  greatly  in  luniinuHity,  iiccoi-diiig 
to  the  condition  of  the  rctpectivc  mechanism  and  its 
individuality. 

But  even  ignorini;  tho  physiological  aspect  of  the  ques- 
tion, tlie  nearest  approach  wc  have  to  formulif  for  ratliiition 
are  the  approximate  empirical  furmuhc  of  Dulon^  and 
Petit  and  of  Stefan  ;  which  are  for  total  iiidialions  ofa  low 
ttmperfttuni  and  limited  range.  Thoy  cannot  apply  to  light 
ulono,  noT  even  to  total  nuliatiou  of  high  degiwe. 

It  is  niifortunato  that  there  exists  no  instnimenl  more 
reliable  than  the  retina  of  the  living  eye  for  nieaaur- 
ing  tho  intensity  of  radiant  Inminiferous  eiierg)*,  and  no 
method  of  reading  tlic  miU4uramcnts  nioro  accurately  than 
individual  gue««ofl.  We  can  mcuore  radiant  thermal 
onorg]'  of  low  decree  with  Langloy's  holometor ;  we  can 
maature  nuliant  actinic  energy  by  the  chemical  action  it 
[iroduces ;  and  we  can  measure  totJil  ndiant  energy  in  a 
variety  of  ways;  but  bow  can  wc  isolate  or  measure  radiant 
luminuturous  energy !     li  there  were  a  high  tem^terature 

*  Roai)  b«roi«  the  Aiumkma  Iimtltuu  of  Kltclrical  Knnnsen,  Now 
V«il(,  HDvombw  19,  188d. 
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ttiermometer  or  other  instniment  for  acciirvtely  measuring 
hi|j;h  temperature,  we  migbt  attach  this  problem  nrith  boou 
hoiie  of  reaultfi. 

It  in  sufficient,  however,  for  our  present  purpose  to  know 
whut  the  eye  in  able  to  tell  n« — namely,  that  increasing  the 
tcmpcratupo  increasea  tho  hght  in  a  grciitcr  ratio.  Prom 
thin  it  follows  that  tho  efficiency  of  an  uicanduicent  lilamaol 
is  some  direct  fntiction  of  its  tem[tenuure  above  that  of  tlie 
fiuiTOUnding  8IWC0. 

Qranting  that  the  cflicicncy  incn!a»ca  with  incri 
tcnijieratHrc,  we  have  now  to  determine  whether  tbt 
etJiciency  does  or  doeii  not  ile[>cnd  on  any  other  conditKHU. 
It  hai)  frctjucntly  been  cluiiuoJ  that  the  efficiency  depMide 
upon  the  fonii  ol  the  iilamctit,  whether  it  bo  cylindrical. 
Hat  or  eiinaro.  At  a  meeting  of  this  institute  of  June  8, 
1886,  for  instance,  tht.*  was  hy  general  consent  considered 
an  estoMished  fiict.  Othem  have  aasortAd,  but  without 
giving  any  pi-oof,  tliat  ihe  officicnty  depeiids  upon  the 
pressure,  some  claiming  that  low  t<>nEton  sonus  lam|w  ud 
others  that  high-teiision  mnltij>le  Uwim  are  tho  more  efi- 
cient.  Otiieis,  again.  Lave  I'liiinied  tJiat  at  the  samo  pres- 
sure and  with  the  same  iihaped  tilamaint,  bim[M  of  greater 
c&ndle-|)owor  have  a  different  efficiency  from  lamps 
smallor  power. 

The  trouble  Jtieums  to  have  lieen  that  we  are  not  aj 
careful  to  distinguish  between  efficiency  and  coiiveniofii 
or  adaptability.  Each  individual  finds  that  a  certain  Ivna 
of  lllament  or  a  certiin  methral  of  distributing  gives  ItOUer 
satisfaction  than  aiiothei',  or  is  more  suited  to  his  piirjMise, 
and  soon  persuades  himself  Uiat  it  is  "  uiiont  efficient "  than 
iiny  other. 

in  order  to  study  the  effectA  of  these  various  oonditii 
upon  the  efficiency  of  a  fllamcnt,  it  will  he  convenient 
oliminato  the  cITecls  which  wo  know  will  he  |iroducod  by 
variation.^:  irj  tenii»er.iture.     Wo  assume,  therefore,  in  ihb 
d);^(!U!i!iiikn  that  all  tlie   lilamenLt,  and  all  jiart^  of  the  fib 
mcntti  under  consideration  arc  at  tho  sme  temperature. 

liCt  T  represent  this  temiieniturc,  and  T'  the  torn 
Mm  of  the  .iitjipniicd   vaeuoua  Rpace  aunoundiiig  the 
moiit.     We   miut  .-usumic,  further,    that  tho  nutertat  of 
which  the  Iilumetits  arc  coiiHtructotl  Is  perfectly    homo 
gcncous  in  itself,  and  that  it  ia  uniform  in  all  the  various 
forms  of  hiaments  considei'ed. 

Let  K  denote  the  Mpecilic  radiating  jiower  of  the  material 
at  the  teniperature,  T,  and  8*,  its  sjiooilic  resistance  at  the 
Mme  te]n[>eratnre. 

Any  varii\tion  in  H  or  S'  mi(;1it  ad'cct  tho  ellicioitcy,  an4 
fur  this  very  reason  experimental  |>ruof  is  very   dillicidt  U) 
ublaio.     t'om{tarit4iJtm  of  liUmunts  m^utfl  by  ditleretit  pro- 
cesses ai-e   entirely  worthless  in  <let«rniinitig  the  cH'ect  of     i 
form  or  length  uf  a  idaniuiit  uii  its  ctltcicncy.  J 

It  is  a  dillk'ult  tualt«r  to  pruduce  by  the  sumo  itruoosiV 
two  carbons  of  •4inbrent  sizes  and  shapes  that  BhuU  bare 
the  »ame  e[iecifLc  ludiating  power  luid  spocific  resistaucc  >t 
the  same  temponituro.  And  to  ptxKluce  them  by  dllTenet 
prucesaos  is  entirely  out  of  the<iuestion.  Any  comjioriBon, 
therefore,  of  .-^hort  series  lilamenta  with  fong  uiidti[>lc 
filamont«  of  a  difTcreiit  manufacture  is  of  no  value  wbatovi 
in  settling  this  (juUHtiun. 

Let  C  represent  the  candle-iiowor  of  any  BLiment 
tem])eRituro,  T. 

c,  it4  current, 

K,  the  potential  dillcrcucc  at  ite  tormiimlB. 

I^  its  resiBtaiice. 

I',  its  ruliua  (considered  as  n  cylinder). 

L„  ita  lonj^th. 

H,  the  energj'  received  per  unit  of  time. 

IL',  the  energy  ratliated  jicr  unit  of  time. 

Since  the  energy  develojiod  in  any  jiortion  of  an  ali 
circuit  is  proportional  to  tho  current  and  proiaurft,  wehA' 

H-KK*.  ....    (I) 

in   whtc:h  K  ia  a  eoostaot  dejtending  upon  the  UnfU 
ployed. 

If  we  neglect  the  small  ounntity  of  heat  lost  by  cone 
tiou  from  the  ends  of  the  filament  to  the  oonducting  wt 
and  assume  that  the  space  surrounding  Iht  lilament  is 

Grfect  vacuum,  then  tiio  entii'e  energy  of  the  current  w 
expended  in  radiation  and  we  have 

11-.U-.  (J) 
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Let  K'  represent  a  consUat  Uepaudiac  on  T — T'. 
The  rate  oi  nidiutioii  of  any  «ui-[»ce  oepends  only  upon 
the  eleviitioii  of  iui  U'lnixiratiiru  abuvu  ihaLuf  thflsiUTOunJ 
ing  space  and  th«  epecihc  radiating  power  of  the  surface  at 
thab  temperature.     We  huve  therefore, — 

H  =  H"  =  K'S  X  2»rL  =  KEc      .     (3) 
The  resistance  of  any  conductor  is  proportjoii&l  to  ib 
and   jnvontely  proiiorlioiifti  to  its  eroM-tection,  and 
'WliaYO — 

L 
R  =  S' ....     (4) 


Prom  Ohm'e  law  and  (+) 


Tr» 


E    Eirr' 


(5) 


By  eliminating  succeedroly  E,  c,  and  r  from  (3)  and  (5) 
(get 

K'Sx2s-fL      cS'L        ct    2Tr^K'S       ,„. 

KTe =— .r.°'-;5  =  -Ks-  ■    W 


K'8x3irrL 


S'L 


.orE^r. 


2K'8L»S 


KEc 


K'S«2irL 


y 


7WZ 


(7) 
(8) 


K'S>t2s-'^r'  =  KS'c=.     nonce, 


2"K"S^ 


(9) 

(10) 


I 


showing  that  the  aijiiiu-e  of  the  current  in  pro|K>itionn.l  to 
tbe  cube  oi  Uie  nulius  oi-  iliamoLor  of  the  filament  for  all 
hmjM  lit  ccD-tUkiil  tcmpoiitturc  ;  a.nd  that  this  relation  h 
iucUperideut  at  thci  pressure,  of  the  length  and  resistance 
^  tM  hUment,  and  iudepeiiilcnt  of  the  cunUle-power. 
FroBi(T) 

K'Sx2L'S'  =  KEV.     Uonco. 


^■V2Trsi""^'^V! 


K 


and 


-i'*'^ 

E* 


2K'S8' 
SK'SS' 


(12) 


showing  that  the  mtio  of  the  square  ef  the  length  to  the 
diameter    depends  only  upon   the  prcssuro,  and    is    in 
dependent  of  candle-irawer  and  realHtance. 
From  (8) 

K*  E'  c  =  4  IT  K«  8»  S*  h\     Iknce, 


E 


and 


>y  1 

"(ir 

(13) 


<U) 


showing  that  the  current  is  iiroportioniJ  to  the  cube  of  the 
nttin  ofthe  length  to  the  piemure. 

Since  K',  S,  and  S'  arc  constant,  both  the   light  and  the 
heat  mdiated  will  be  jirofwrltonol  to  the  suHiice,  and  vrt  have 

C=K"Lx2irr (15) 

ID  which    K'   i»  A  cniisuiit  depending  upon   the    unite 
employed,  and  upon  T, 

Hence.  ^'s^r ^^^^ 

'-2^ tm 

ETKioiaNcv  Constant. 
Combining  (IS)  with  (3) 
K'SC 
"IP" 
0  K' 


and 


«  KEtr,or 


(IS) 


which  «how8  that  the  cAndlepowcr  is  proportional  to  the 
energy,  liEc;  or  tJiat  the  oflicioncy.  -„-."-,  w  constant 

and  indc|Hindcut  of  lUe  pressure,  lonii^h,  rudiiia  and 
reaiatancu.  curront  and  candle  power  of  the  litument.  Thii* 
meina  that  the  energy  required  to  produce  a  given  caiidle- 
(Kiwcr  will  Ih;  prupurltunail  lo  the  candle  power  und  will  bo 
the  Hiinii!.  whether  itia  eKjundod  Jn  driving  a  large  current 
through  a  short,  thick  fibmeiit,  or  a  enuill  current  through 
tt  long,  blender  tikoieiit;  provided  the  temperutuio  or  ntute 
of  iiicandeaccnce  le  the  iame,  arid  provided  no  heat  is  lost 
by  conduction  through  ihe  terminal  wiree. 

Equation  (Iti)  shows  also  that  the  efficiency  does  depend 
upon  K',  K',  and  S— -that  Ih,  upon  the  temperature  of  the 
Ulament,  the  tempei'atnro  of  the  surrounding  space  and  tbe 
KpeciSc  radiating  power,  and  u]ion  them  only. 

From  (18) 

C-E.x  ^^.'^' (19) 


and 

From  (4) 

aod 


(30) 
(21) 


■r^-^hA-  ■  ■  <^^) 


L  = 


rJR 

S* 

E=Ee 


Froui  (5) 

From  (21)  and  (24) 

V         tR    K-i;    V  R    V  K-IC 


(23) 
(24) 

(25) 


FoKM  av  Ckos.s-Skctios. 

We  have  thus  far  ooQRnc<l  nnrselves  to  the  consideration 
of  cylindrical  filaments  vnrying  in  longt.h  und  diaroeten 
It  remains  now  to  show  that  the  efficiency  is  independent 
of  the  form  of  crofi&scctinn. 

Let  rnt  HUpposo  we  have  a  number  of  lamps,  all  mads  of 
the  same  material,  having  the  Kune  apocific  resistance  and 
radiating  power,  all  burning  at  the  tumu  temperature,  and 
all  giving  the  sumc  amoniit  of  lighL  Let  them  bo  of  any 
proaaiire,  anil  let  the  ci'wia  section  be  of  any  form,  circular, 
ulliptival,  equure,  triarigiilur,  etc-  The  liUmutiUi  will  all 
liikvc  c<|ual  radiating  surfocus,  aince  unequal  surfacut  of  the 
?ame  chuntcter  at  luo  same  tempemturo  could  not  ludiate 
ecjual  amounts  of  light  But  equal  services  of  the  same 
chaiucter  ut  the  name  tcmi>eratut'o  uiiist  radiate  equal 
amounta  of  heat  of  all  wave  length)*,  tience.  the  total 
amounts  of  radiant  energy  are  equal  Since  the  energy 
roceived  ts  ei^iul  to  the  energy'  iiuhatod,  and  the  amounts 
of  light  are  eqiutl,  we  have 

C-QEr (2G) 

ill  which  Q  ii  a  constant ;  and  from  (16)  we  find  tta  rains 
to  be 

'^'^ (»') 

This  shows  that  UieeBicioncy  is  ind«]>eiident  of  the  form 
of  croo-soction  of  the  6Ument,and  depends  only  upun  the 
temperature,  the  aueciGc  radiating  [totrer  of  its  eurfaee,  and 
the  temi>enturo  oi  the  surrounding  snece. 

When  we  lind,  therefore,  that  me  lamp  is  more  efficient 
thati  unotber  we  must  infer,  not  tliat  it  is  on  account  uf 
larger  or  smaller  sine,  not  becatise  it  is  on  a  series  or  on  a 
multiple  circuit,  not  that  it  is  because  it  has  high  or  low 
resistance,  or  a  certain  form  of  crom*section,  but  that  it  is 
at  a  higher  temperature,  or  is  made  of  material  having  a 
diflferent  specific  radiating  power. 

Forms  or  Cros^Srution. 

Of  oil  possible  forms  of  cross-section,  the  circular  has  the 
LirgG«t  area  for  the  samp  radiating  surface  per  unit  of 
length,  and,  consequently,  haa  tbu  advantage  of  groat 
strongth.     The   current    density    will    also    he    t»*.  w 


this  than  %ny  othei*  form  -.  mid  bcnce,  any  "  disintegrating  " 
i>r  " eloctroij tic  effect"  of  tho  current,  if  iboi-o  is  any 
such,  will  be  least  in  the  cylimlrico]  filiiment.  This  will  be 
made  climr  by  sn[t|X}sing  a.  nTiml>or  of  \^vn\m  of  efjiiiLl  csiiidle- 
\M>vcr  to  bo  burning  st  tfao  same  temperature  and 
t>reesttre,  biit  having  varioDs  forms  nf  Hlamcnb,  cylindrical, 
tiat,  sHjiiare,  etc.  We  hare  already  seen  that  these  lamjiK 
all  coruunie  equni  amouiit«  oi  energy,  and  einec  thoy  have 
till)  sumo  pressure  they  mast  take  the  tame  current, 
llicreforo,  ttio  filament  which  has  the  greatest  ai-ea  of  cro&a- 
section  will  have  the  least  current  denaity.  The  fact  that 
the  cylindricdl  filament  ha  the  greatcat  croes-uction  does 
nut  Hignify  thut  k  wilt  require  a  greater  current  to  koop  it 
at  the  ume  teniperature.  Iia  form  is  better  act:i|>ted  for 
retaining  heat  than  any  other.  Again,  the  several  lamm 
will  have  equal  resistance  ;  otherwise  they  could  not  tukc 
equal  currenta  with  the  same  |»reGSur«.  from  this  il 
followe  that  the  cylindrical  filament  will  be  loikger  and  will 
hxve  Ig88  surface  and  greater  imus  per  uuit  of  Teogtb  than 
any  other. 

A  tubular  filament  would  have  a  greater  exturiial 
diameter,  but  smaller  cro«8-«&ction  of  mnterial,  and  womM 
be  shorter  than  the  cylindriutl. 

The  adv&ntagee  aiid  diiiadvantages  of  the  vaiioiu  fomis 
may  be  nunmcKl  up  aa  follows. 

The  cylindrical  baa  the  wlvuiuge  of  greater  strength  and 
less  current  den»ily  on  nccount  of  grealwr  crosn-iseclioii.  It 
has  the  disadvantage  of  greater  length  und  fragility. 

The  tubular  filament  is  atrotigeat  in  form,  li«tii^  short^i 
and  of  greater  external  diameter  than  the  cylindncal.  It 
h\*  the  diifctdviuitugo  uf  grutiler  eiitTciit  doitsity  tliiin  the 
cylindrical.  Both  the  tubular  and  the  cylindrical  have  the 
ailvanbige  of  nnifitrm  illumination  in  all  directionn,  except 
in  and  near  the  ploiie  of  the  tilanient. 

t'ht,  or  angular,  fiLtmentit  have  the  disnd vantage  of 
great  current  density,  and  of  being  unc<)ually  bcatoU,  siiicu 
the  edges  or  projecting  corners  wilt  alwayi  be  a  little 
eonler*  thaii  the  other  juu't^. 

A  short,  thick  filament  has  the  advantoge  of  being 
stronger  and  more  durable  than  a  long,  slender  one ;  but 
the  disadvantage  of  n'asttng  a  great  [leixentage  of  beat  by 
conduction  through  tho  terminal  wir&4.  In  this  latter 
reepect  it  is  true  tliut  tho  long  filament  is  slightly  more 
oRiciont  than  the  short,  A  lO-ampere  Glamout  a  foot  lung 
WDuhl  waste  no  mora  energy  by  conduction  than  u  10 
)km|>tire  lihimcnt  an  inch  long. 

Atide  from  tho  diflicutty  of  obtaiuitig  lunipa  of  (liRereut 
types  from  different  makers  which  have  the  same  sijecific 
resiitaiicQ  and  radiating  power,  there  ia  the  difliculty,  or 
rather  impossibility,  of  getting  them  all  to  burn  nt  the  same 
temperature,  and  the  dilficalty  of  knowing,  even  ap{^iroxi. 
nuiely,  what  that  t<>mj)enituro  ia,  and  wut'ther  it  \s  the 
^•ame  in  twe  hmips  or  not.  For  these  reasons  no  oxpcri 
leiital  comparisons  yet  published  are  of  any  vattio,  cither 
Ell  corroborating  or  refuting  the«o  conclusions.  Thire  it 
one  uiethod,  however,  of  testing  the  fonnul^-.  Thi* 
method  the  writer  bos  tried  upon  some  2-i  dilTeroiit  typus 
with  tho  moat  satisfactory  results.  The  method  is  as 
follows : 

A  lamp  is  constructed  with  a  filament  of  known  ctimon- 

sions,  ti-eated  to  the  required  pnKetts,  and  exhausted  Ui  a 

certain   preaauro,  a«  determined    by   a  McLeod  vacuum 

_iuge.     It  is  then  placed  on  a  citcuit  of  a  cortuiti  proseuro, 

[which  gives  it  a  certain  desired  tem[>cnituro  or  cRicicncy, 

»nd  the  candle-power  Mid  current  nro   mnasured.     From 

Ithe  data  thus  obtflined,  we  calcuUte   by    tho  above   e(|Ua 

[ttons  all  the  data   for   lamps  of  other  typos.      Tho   lam|M 

rhon  made  aeoording  to  this  data  from  the  same  mat«rial 

by  the  MUM  proeees,  uid  exhausted  to  the  same  [H-esaure, 

fehoukl  give  the  calculated  canillo-power  at  the  oalauLated 

orenuro. 

(To  h  cvnclvdtd.) 

*  It  WM  MKrted  befon  ttits  iiiBtitulu,  Juni.-  8,  l&3f>.  tlui  ih':  «lgca 
or  corBon  of  «  (qtiara  filaoMol  am  ItoUur  thati  tli':  rtiiiHinJ"  of  tbi? 
gitittoi,  but  iBO  reuon  W4S  given.  Such  a  sUt«m«iit  se&r««ly  kimmIi 
rvrutatinn,  bning  eoDtr*ty.  not  only  to  eMttblith«d  laws,  but  to  the 
niMt  Rominanpltrai  aiiil  everyday  e([«riMiee.  We  oe«d  only  obwr*« 
Um  cooling  of  ■  i«|Ukro  iMr  or  rarl-hut  inn  lu  Murince  ouraelvM  that 
tW  shar)i  canicni  an  th«  coolaat  parto.  Aail  they  woiilil  rcmaiti  ihc 
Dottiest  ]»iM  cvca  if  dw  btat  nm  oODtiaiullf  (up^linl  \>j  an  •iM.-trie 
ciUTuit  to  the  ialerin  vl  ths  bw. 


INSTITUTION  OF  ELECTRICAL  ENGINEEBS. 


Al  Ihr  iiseKuiR  of  tltu  lualitulioii  ua  Dootmbar  IS,  aftsr  tb« 
ailojttioi)  iif  L])r  tcgKjrl  iif  tlie  oauucU  anil  Uie  pawing  of  tlw  imal 
vnto*  i)f  tliank.i,  llir  iliKuwion  on  Mr.  AilileohrooVe's  patNf> 
''  Klvctikil  i-^Di^nccriuf;  iu  .America,"  vroa  rwusiMl. 

Hr.  lADt  Cup«at«r,  who  |>»id  a.  hurrioil  viHt  bo  Amtrtoa  dofiB^ 
Anguat  and  SciitrinW,  ui.l  hv  iiiiiti>  rAtiratrod  ia  Hr.  Adtlantooeln • 
ntniarb*  aliotit  tlm  UrijiikriiTy  Huii'antiir  oT  iho  work,  particulariy  iu 
iliDimtein  [oMtii.  tii  niitiiy  jiliir^it  nn  ihr  t^icilic  ilape  be  found  ihat 
wAt«r  iiowcr  w  cif^niivrly  uacil,  boti)  for  arr  liiehtiQZ  aad  for  tnia- 
way  work  ;  one  toH-n  In  Wv-hiitgtoii,  ha  obtervetl,  had  huA  dows 
rtvctric  tramway*  bebra  makini;  th«  iwuumin  mads.  IncaeleaMiit 
lnlu)D  ars  r«iiaj)an>tiv*ly  rarrly  «e*ii  io  tha  far  Weat,  and  from 
nwiuirios  hi>  !eani«d  that  wheni  tliey  bad  bwn  tria>),  tha  MatJoms 
u'ei«  HO  badly  inaiiagiMl  that  tbe  life  of  the  lanipa  artngad  belweea 
200  or  300  hours.  Passiiie  on  to  C^aada.  lie  Mid  that  QneAvc, 
Montreal,  and  Oltav<an-trBaUliKhl«dvlKtrlcally  by  water  povci,  and 
in  the  latter  city  lie  v/aa  iolonaea  that  nuur  altvniate-vurrciit  inoton 
of  the  TotU  tyjx  wcr*  in  mbatani  uac,  Ai>oth«r  b«t  that  Stnck 
hitii  \raa  t)ii»  larg^  numbore  ot  longdbtance  t<tei>hane  wirm  ia  iw  in 
llie  !^tBteIl.  He  also  noticed  tliai  maiiy  uf  tUe  wires  were  now  (Ming 
|mt  iitnlKr([rcuud. 

Mr.  O.  8.  ftaia  uid  Uu  could  not  aKreo  witli  Mr.  AddMibrooln  on 
ihif  KlaririK  cliarnalvr  vf  ara  lariiin  fixed  oii  jvIcb,  and  added  that  lb« 
tower  »y<tcm  hnd  tiotiti  nlnioiit  abuidonwl  in  New  York  in  (aTonrof 
poIoH.  He  ]{Te&t1y  t,i<ferroJ  the  bUze  of  lff[ht  in  that  ei^toUueoia- 
{lamtJVA  darkiirin  ot  L/inJuii.  A<  rai^nU  tJie  oliiiraotcr  of  ortrhMd 
work,  h«  thoi]|[bt  thr  anrqunt  Kiofii  m  ttic  iiajwt  waa  not  ovenlrawa, 
and  in  n.i]>{iort  of  thit  1ii-  nhiliitcd  h  {>hotaj{Tiiph  of  a  baildlM  Is 
nroailway,  Npw  Vmlt,  in  whirh  liiindr»il»  of  wir»  were  uninUtnuoB- 
ally  uiclihlcJ,  On  cbrrfiil  cianitnatioD  of  the  pboto^pb  tlie  inaala- 
tioii  oil  ni>nu)  ol  thn  mett  man  icon  to  bo  hangioc  in  ^reda. 

BCr.  C.  E,  Spagnolottl  thnu^tit  tlis  neoMisiliM  br  intiiUtlon  wen 
4»  ilitrnrfiir  III  Kngl""'!  'lid  AmnriiM.  that  ths  vfMnm  could  not  bs 
en  11 1  pur  ltd  uii  tlir  u.iiiin  ljjL<iiii.  I'o  akov  th«i  gnat  varialioa  of  )iiatila> 
liiiii  irsisluijoo  ill  ihit  count  IT,  he  miil  that  oo  Iho  South  Waka 
brauuli  I'f  tliu  Oi-tMit  WvaUru  Aatliriy  cliu  iunuUtiou  rsaMaiiQe  of  the 
IvtPKrBl'h  liiii'4  variiik  from  »*Taral  iiii>){u1ium  to  s  fi,-*  tboiuabd  ohvu 
acMirdiii);  to  th«  u'cather.  Hv  altio  iiivDt)ou«d  tbd  difficattMt  (ijm- 
neiii^iul  by  Mr.  ICdisou  when  eti)ni'iiit«iitiDS  in  London  and  at  Ealuil 
with  Ilia  aiitoiDiatio  cUenjioal  tDieKiaph.  'nte  utaiimuiB  rsls  be  eoaU 
attain  lii-Tc  wiui  &00  nuiil)  |>ci  iiilDt)t.e.  wheroH  iu  Araerloa  ho  oeaU 
gel  2,000. 

Mr.  Pr««o«.  apvakiap;  of  JDialntiou  te-^nirouioDta  ia  tbe  two 
iwiiiitiioi,  naiJ  that  in  Irii  opiiiioQ  tlis  diActeccoa  arise  frota  the  ball 
that  till!  iirBVujIiui;  wLudii  Ui-ra  ate  wanuHl  and  ludiatened  by  ptMlag 
ijvtrr  tlie  uuirsiruftiii,  vliilttin  Anioriua,  tlie  iliurea  briiiE  waibed  lif 
t'olar  i;iicrcnlx,  Ilie  u-iiidH  am  cokl  anil  diy.  Kcfemiiu  to  hu  owu  Tilfla 
loAincrir'a,  thn  nxakur  mid  ho  alwsyx  b^wfitDd  caasiderabty  bybstiiK 
awocbtvd  v.iih  ilic  "  wo-jhciuledncaa"  of  Auerioau  «D^iK«ira.  and  bi 
Iwlicrcil  Ihat  oii  vuiiiog  tliii  country  Amtrtcan  engiit»eta  deriwi 
■iniilu'  fuivantagsi. 

BIr.  CrMBpton  iiaiil  I  ho  jiaiwr  wonlJ  lirar  a  ^oo>l  deal  of  amdy, 
anil  ih«ri;iri'rv)ioin«  |Hiint<  iipan  which  hed«^ra>l  lurthti  infomiatiaa. 
fur  i.'!iniii]'li)— thr  iiiriliod  of  [■.'cvenllu^  vibration.  inrntiou«d  oa  alip 
6  uf  lU«  i>a|i«r,  would,  if  vltMlivt;,  bo  of  grtat  tiuiiortaace ;  for 
uvuld  have  «iii>eott<d  NUilt  lu  ii laiiKuinctit  to  umrewe.  rstbar  I 
iliiiiini'-li  vihratiou.  Judging  fioiii  iFi"  rviijurk*  al>out  rt-gtiUti 
Htstanctis,  on  slip?,  ho  would  infur  that  in  thia  ruspect  Ain«mub 
liohind  EmopeaTi  piaotica.  for  on  tliis  aide  of  the  irj»r  luch 
aiices  bitd  traeo  dun«  iway  nilli.  Tbe  fact  of  allematc-oumat 
mui'liiuirs  iiul  Inlug  uHiially  I  UU  in  {latallul  [u  silflstcl  by  Mr.  Addea- 
l)i*uuke)  irnJtd  Ut  t'onfirm  hi«  (Mr.  Cruiautou'a)  ataUuicuta  iuaJ«  ia 
tiin  {)a]i*Tr  on  "  Ci^iilral  Suiliun  LifjlitiuKi  '  rrad  in  A|>iil,  L883.  A* 
I'ogardH  the  botl»r,  •iMcribcd  on  Hlip  10  of  Ilie  pajm,  be  Ibou^t  sadi 
u-iMlgn  HDiild  nut  III!  toUratvdin  t)>U  iwaDtry,  K>r  tbe  upper  MrU  ' 
tbe  tiibci  wer.>  li&lile  to  gut  uverhi-tteil  aud  ct>IU]we.  s|iMKii|^ 
tratnno)'  work,  Mr.  Crorti|>ton  nhid  Aiuoriuii  cuKincura  bad 
g  eatiy  favoured  by  beiug  alluirni  to  enct  overltead  winn  aii;_ 
and  anyhow,  bul  hp  wnn  afraid  suoli  laoilittoa  wonld  never  be  gnn 
in  t^njfUnd. 

Kr.  A.  RMltensaan  di<|inii'at«d  Iho  vhoinsato  eoiidDaiaatiea 
jiunl.i  iiiAili'  li}  Mr.  .liIilaiihiiHilr*,  and  mid  tliat  many  wer«  not 
MKhtly.  whilni  si.iiii^  ncrc  orawiirntal.   lie  mmridtrod  the  psper 
a  eiiticinni  of  the  i>ad  «rark  done  in  Amorica,  and  tlitgaod 
buL-fly  mentioned.   For  «xaui[>lc,  little  ii  uiil  of  instaUationa 
u'cniUry  bntterifM  am  ftiiipIoy»il,  jLlthciugh  tlut*  arc  many  (m  «m 
tiunt  opnratinn,  ami  clnotrio  railtrayi  ar*  notd«scribnd. 

Hr.  W.  KMAeoaatui  conctun-d  in  hu  brother'*  rsiDariu  aboot  the 
unhircritictmi  oontained  In  tiia  iiajwr,  and  thon^t  th«  dlSeraneM 
uf  opinion  aroM.-  Iroiu  tho  totally  ditieicut  ideas  aa  to  tba  way  tn 
dtctrical  eu^iuoorinx  ahoitld  bv  carried  oat.  Iu  tlw  American 

he  MJd.  i^t  dkill  BJid  ingenuity  wa4  shown  iu  eombiain);  

with  tiniplioity  and  ofHdtnGj.  Although  lh«  are  lamps  an  Dot  oraa- 
inanLal,  yet  ihey  are  aimiile  and  eflHulent,  and  cheap cODttmcchMi  ad. 
inits  of  tliem  teiag  univenally  used.  He  atfreed  iu  geiMcal  vilh  Hr, 
Lout  Oariwuter's  ruaatlu  on  iucaudesoeot  ligbiing,  bat  wa*  tndinad 
to  tH:Ii<ve  its  Llrmt«d  UK  was  du«  to  tho  people  waatiaf  tlw  Wggest 
and  b»I  UkUi  uLlAinablu  at  th«  prioe. 

Hr.  Add*Bbre«k»,  in  reply  to  the  Mmsts.  RMfcesusuo,  aid  W 
hid  >ixM;ially  uiLiiUuutd  ia  hi*  paper  that  the  Thamssa-HoastAa 
Company  Wet*  piiLtinft  up  work  ninch  b«lt«t  tbau  tbo  avan^,  aad, 
ax  to  |io«t«,  h(  wait  xlad  In  uj  the  tramway  oonnauisa  wsn  niakiii( 
coDnidttable  i  m  prove  mm  tt.  Th?  amn^KiMit  ol  Jlooriag  nfrmd  la 
by  Hr.  Cronipcoa  wa^  not  iotendod  to  duaiaiah  ribtatkm,  bat  to  (**• 
rent  «uch  vilMstioD  beiuft  ttattamitttd  to  tba  brickwork.  Aa  ngvd* 
tbe  boiUr  critJclaod  by  tlve  tame  speakor,  be  (Ur,  Addonbtook*)  1 
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oolr  Mftluit  thowiDchArftanf  tliniii  itifoniierl  htm  thklit  vruititeniled 
to  TiiTC  mnre  of  thctii  It  wm  ntit  his  intrntinn  bo  rriticiKaall  Amart 
nn  »]«ctTin*l  onKinomnK  in  *  hottiln  «|iiTit,  fur  hn  thmiKlit  them  wu 
liltlo  difTcroncp  in  ihe  «B|">oity  of  Kn^li'li  knil  Aincni;an  en|[iii«en. 
The  DocuntiM,  h-awcvnr,  orth«  two  eoitntri«i  ware  enttralT  (liOVrent-, 
■ml  caeli  htui  to  ulmjtl  hitnmll  to  Iiiii  awn  iturronndingii.  'flic  uiulcin 
tMdon  tliD«n'i<irriiiUa-Rr«,iu  for  Mti»cmili1  learn,  liroplywriMonw. 
pnridctl  with  »wiicl)(Mi  (or  cLiltin^^  »iit  ptru  r>f  thtt  intgnst  coil*  Id 
ceBcln<liii|[.  Mr.  Ailii^iibrooVfl  muL  lie  hail  tbc  opportunity  of  c:on- 
TenJDg  Willi  tntay  ol  the  Aiuericko  (Bgiiiwn  who  vUhcil  Lbki  cauntrr 
in  th*  annimcr,  &111I  »II  woru  i;r«atly  tils4Mil  witli  tlia  kind  knd 
eottrlAona  mAiindr  in  which  lh«j  won  rMfllred. 

Aftsr  the  thanks  of  ilie  lui-tting  bad  haan  givan  to  tha  suchoT  for 
)iii  papar,  Dr.  ft.  P.  TIiompaoB  itireclej  att^iiUuii  to  lome  Aiuericftii 
Uue  u\un  iiuulalors,  whicli  In-  hnil  liroiinht  for  tlm*c'lkiii,  »iil 
icmuked  tliat  ia  ■  rocuut  Amtrii^aD  wurk  ou  aWuic  liKiitiuK>  vi'hiiiU 
VM  hov  b«iDK  circulatcl  in  tliia  rauntry,  thoM  imtiUlDfi  Are  rtaoiii- 
mcDiJbd  aoauUnbU  far  ktiiioit  any  jmrpOM. 

Mr.  A(l(liia>iT(iaku  alio  uthibitiMl  a  jneye  ofthu  ea-hlc  iiiad  in  rdultr- 
ground  work  in  N(iw  Yurie  ;  Ilin  i*hi«r|ioiDt  of  inicrcit  luting  Ihn  liurd' 
naoa  cif  tho  inmilming  niaUria]  nmiiloycrl. 
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^m       new 

^^^^P  Prof.  BBtNOLD,  r.R-S.,  I'midciit.  tn  the  oliair. 

^V  Mr.  J.  W.  Swnii  wiu  clvrtoil  a  iii4;m1>nr  af  tho  aooivty, 

^1  Thf  followin;;  f!!(iiiimiini(Ativ^n«r  w>-r*  rM'I  : 

^1  "  On  tti*  ElaotnilcMloii  or  a.  Btaan  JM."  hj  stulFord  BldwvU. 

^1        F.B.ft-     Th«  auihor  ^hnwi'il  ilmt  Ilit  oiwritj'  of  stoani  ImniirK  fVi>in  a 

^1         iiuuic  U  K'l'atly  iricruai-'d  |iy  l[iiifi[m(;  ulMitritliid   i)oiiit»   ]i«ar   it,  and 

^V         that  its  ool'iiir  is diaiiL'Tid   to  an  oi'aiifjv-'ii'awii,      CWtririDil    balls  aad 

jlst*  wh«n  [ilac^ii  in  tn«  tt^am  proiluM  *imiUr  cffacti^  IiIhI  when  thftse 

are  udiiiiEcloil  witli  an  inDaenM  machine  at  work  tha  HeooloH ration  o[ 

Ili«  jtil  taiii'llv  ii-iigiuiiih  to  aadi  t[iHrk.     On  eianiiiilii);  tliu  a)>Ki<r|iliuii 

aprrtnnii  of  tlm  iiiieltcl.filiKl  jut.  litlln  ux  iwmilt'iiUvii  alMorj^lirJii   Wiu 

dntccteil.  Imt  on  olnctriitrAlioD    thn   violat  iliaaiigwamd,  tho   liliie   and 

Bcrccn  Ti-cic  diinini-Iii'O,  and  the  oraii&c  and  red  mmaiatd  luicliaiiKnl. 
Fi'-aiK  lliDm>  ri^MiUt  t1i«  niichai  cnriRliiil'Mi  that  nliwtrillf^atLoii  etiiSDs  ati 
incnaaa  in  tlu^  si.in  nl  the  ivaler  |^a^tif!]a<  in  Uia  xtiiEiin,  fraiii  ioin<?- 
tbfng aiiiall,  cnniparnil  with  Ihn  wavn  lnit);t]i  nf  tl^hl.  t<i  ahaiit  i-nltn 
of  an  inrh  in  iliaMi-ntnr.  AHicil  iihrnomRna  with  iraUr  jrta  Iiava  t>n«ti 
obanryed  by  Cord  Rayldch,  wiio  fniind  thnt  n  atmraling  wntrr  j»t  i» 
TciiJocsd  iiiti<,'li  ruori.'  ro'liBrrnt  ^y  l>riuging  a  nibW  nick  of  sonlint;- 
ira:i  opar  it.     TIimf  olmnrvaliuni   *rn  nT  coniidorabla    iiiatA9rn1o^ii>a1 

|int«r««t,  fflT  tha  «t*am-j(it  |ihniin.niena  gn  far  towardn  pxplftini"K  iho 
oaaaaof  tlieint«>i)i»  darknuvtof  thnndnrnlniiil*.and  ofths  hiHd  yallon 
lljht  laith  which  that  darkoMa  in  iToqtinntly  t«iiipered.  Afti<r 
raalciiiK  liia  axgieriineiita  th«  author  laarnl  thai  liiDiUr  ohicrvatlnii 
liail  reccDtly  burn  made  by  tho  late  Holwi't  Ilolmlinlts. 
who  vifrtcd  the  Blflaiii  jvtB  lij  rtlloijto.1  light  aB«iiiHl.  a  .Urk 
iHtekgroiinJ.  On  rlcctri Heal  ion  the  jola  bwaniB  tniipli  Wtiif  dufirnvl, 
and  ]>r«9riit«<l  ililftactioti  (^oloiini.  Laniinou"  ilaimo*  alao  i)ro<liK«d 
aimilar  iiir<ie[ii,  and  Mr.  Utdwoll  ha*  found  that  gtowiiiu  touch  [lajifr  i* 
F  ai]tially  oflicii'nt.     Helmlmlt*  iMnjeutuita  that  the  Hudden  tomioiita- 

^L  tion  may  be  dun  tn  molvrtitar  trnitinni  ot  nhock  iiiijMrted  hy  lIid  oleo- 
^^L  trificatioD  iijiaFttiiiK  thn  iitintfiUn  e<iuililinnm  of  th*  auiwnaturatud 
^H  vapour,  ji»t  M  a  ati]>cr>*t'iritt«i|«ilini?!iDlittiiii  is-iidiii-nlr  <?ry<tal1ii('il 
^H  wbau  di«tiir)<i><l,  .Vint1i«r  liy]>otheiii  siuj^iists  that  coiidenaatlou  i^ 
^V  etiiMd  by  the  iiitni>iiiclioi>  uf  oolid  matter  into  the  jet  hy  the  i-xdiiug.' 
cauw.  thna  providing  niioloi  upon  wliir-h  tlia  vapour  may  eondeiiii'. 
Ou  rtiadiiiB  HelmholtiS  jioixTr  thn  auihor  Irinl  the  BJliwt  of  saa  flaiiiFB 
on  water  iata,  and  found  that  whrMi  liiminom  they  inlliinncod  thu  jet 
oODMdfintbly,  w|]ur«an  iiouduiniDout  flamoa  had  no  approciablc  olTi'Ct. 
Ho  also  found  that  hiiiiiii'iiix  flnniRi  nir  giobitiTfly  tkotnliM,  ami 
^tDOiulratcI  thiidefiire  thi"  rnnMinm.  Prof.  RnBlior  chmigUt.  tlio 
■urfacK  ter«ioii  ul  tho  Idnis  wirroiinilin^  tiin  watnr  jpl.*  wuuld  !«■  modi- 
liod  by  thr  {ireaeitce  ofan  (Iwlriticil  liiMly,  and  that  thr  xiiiokr  finm 
tha  touch  fiiitwr  tiard  in  lome  of  tliu  i')i]»oriincnts  on  *lrimi  jots  wouM 
iiitroducr  Kolid  partirlftiand  facnitaCccuiidtoMtion.  Mr.  RlobEU-daon 
eniiiiirod  whtilhrr  a  red-bol  iron  had  any  flflfwL  D».  Flaon  sni.l 
he  had  mifh'  iiiwriiDCiitt  <.>n  th«  cl«>otri  lira  tion  nf  llnnin.  nil  (mmd 
that  (witnntials  varviuu  froiti  +  2  volts  to  -  IJ  voltt  oiinld  li'-filitniitpd 
in  the  rrgion  wilhln  and  surrtJiindluK  a  Hiinwn  llamc.  Prof  3.  P. 
TbompMB  cnmrnrntrd  on  thu  rnntraaL  IxrtWMn  Mr.  BidwH's  cx|>Bci- 
Rionl»  am)  tlio»c  of  l.'i.  IjoilKf  <"'  Ihe  disHiiiiliim  of  foKa  hy  ulectricily, 
and  aim)  a.tkrd  vrlirtlier  the  colout  of  ihii  .ivt  de}i«iidM  on  ibo  IvUKth 
of  apark  jiiO'liiccd  I  y  thl^  niachlno.  Prof.  Fo«li««  thought  a  crucial 
toat  betwon  IhB  two  hyjmthr.scs  of  Hidndiolli  i-oiild  I*  oblaiutid  hy 
tryint;  the  cip«riinotii.  Ill  a  grriidpn  ),'luliu.  The  PmlloDt  *aid  lie 
bad  lacmilly  NOlio^d  (hat  gan  llanica  •Km  RltctnlinL.  Mr.  BldwnU, 
In  teplyitiK.  said  lio  uiicht  to  havii  nn'nliniind  that  tl><!  ulTuet  nf  lliiiii» 
on  Jata  maybe  due  lu  ilil.  for  if  »oai>  oi  milk  U  added  to  tbv  ivatvt  iu 
the  sicnui  (rciieratoi,  U'l  ffTftct  i*  (■roduful  hy  oloi'lrilioatioii  oi  flame. 
A»  to  change  of  colour  with  spark  Utigth,  littU  (if  any)  rariati^n  Is 
caiiud  thereby.  Ho  had  not  liiad  whothvr  a  r«il-hol  iron  [troduoe-! 
any  effeeX  mi  a  iteain  jut. 
"  K«tM  OB  Owmotrlokl  OpthM,'  P«rt  IL.  by  Prof-  8  P,  TltOBip- 

son,  P.S«.  Thrr«  iK>ti«  Horo  i>fD«eiiled,  tht  hist  r,(  whii^li  -l<'.i)t  w[th 
Ihi-  fjeoniftfical  nun  nt  "  fn.'ai  .-it^'liu  "  lu  j>r»Wcni*  rflalin;;  lo  l^nws 
and  inirror*.  and  to  iiogle  r'ffai'iini;  »urf«r«a.  By  "  f'wal  i-iii-le*  "  the 
author  iiieaitH  ttie  oitclos  h.tviuK  tn»  princijial  ffKii  at  cetilrea.  aod 
wiiuae  radii  are  equal  to  Liu  focal  loiLgtha.  By  their  aw  tlio  |>oint 
coujugalo  to  any  puiul  ou  Iha  |jrinci]>al  aaie  in  nwlily 
determiiied.  One  coDatcttctiou  for  a  mirror  in  to  draw  a  tanf;eot 
to  ths  local  circle  from  a  point,  V,  on  thn  axU ;  tho  foot  of 
tho    perpendienkr    to    tho    axis    drawn     through     tho    jwint    of 


conCaot  0vn(  the  jioint  ninjtt^to  to  P.  When  applied  to  a  thla 
IciiK,  a  lanKont  U  drani).  aa  Kbovo,  tn  ono  fooal  circle,  ind  tho  lina 
joininL'  the  pinnt  at  contact  with  tho  oontre  of  th«  lean  «  produced  to 
uicot  t>i«  other  local  circlu  ;  a  porpendicular  to  the  aaii  lioiu  ths  re- 
nioi"  piiat  oriiit«r«eetton  givoa  tn*  coiyngat*  point.  Modilleatioiu 
a]>|ili<;atil?  to  thick  lentM  and  ringla  r^fnioting  «uriaFui  were  ubo 
given.  In  hit  teoond  note  the  author  triatad  nimilar  prohlnuio  by  the 
aid  of  aiiiiares  drawn  on  lh«  piinclpal  focal  ilinlAnfca.  thn  ronxtriic- 
tlona  mug  remarkably  simple.  In  th«  tliird  iiolc.  tho  paths  of  rayi 
tUruU|;h  irisma  arv  detuniiined  by  the  aid  of  Imaginary  planwi  ropro- 
9i;tittu|;  the  ai<;isrvnt  position  uf  tho  plauo  blitacUng  tho  dihedral 
anele  of  the  prmni  «li6n  vi«w-e-i  throngti  ii^  two  faiNJ*.  Jiiat  lu  in 
pr^Ioma  on  thiox  tentea  In  which  tho  jiart  betwoen  tho  )inniii|ial 
planTH  may  Uv  <iii|i|N>sed  icmortd.  to  when  dealing  with  pnama  tint 
jiart  lietwocn  the  ini/iuiimiy  planes  above  reftiri-'d  lo  may  b>.'  supposed 
non  laiaUnt.  In  anothnr  mvtboil  of  trt^atincnt,  the  av'|>ar>.''iit  p4ti(io:i4 
of  poiula  outside  tho  priim  ftheii  viewed  ff:>m  insid*  tlio  (iri»i»i  avo 
Riaile  nw  of,  and  thoir  application  to  lUualrats  dispsnion  wm  pointiul 
niiL  Mr.  O.  V.  B«y«  uked  whuLher  lliu  latter  ooniCrU'Otion  ooiild 
lia  n.ii'd  to  »h€)w  why  lh«  alit  of  n  apoctroacoiio  a[i|)eari  curveiL 

"On  tho  BelMvloDr  of  Stool  aador  H««li»iU(ml  Straaa,"  hy 
Mr.  C.  M.  Corna-WUooB.  Thit  i«  tn  (<n>iiiiry  into  the  |in!>pL-rtle«  of 
kUtI  !im  iiiiiBtratnd  hy  tUn  -ffsintraiii  '■urvca  given  in  aaloiualio  ilia, 
yrvuis  from  twlin];;  ?ii-idjuri'^.  miii  by  magnnLii;  i'lmij;o.*  wjiith  take 
place  iluriag  InituiK.  Altur  pjintitJi;  out  thaf  t'u'  pi^niianMit  elimgs- 
tion  af  a  bar  under  loiiKilndmal  iUrm  constats  y>(  a  .rlidJui;  •TonibitLud 
witli  an  fncteBBSOfruliimii,  thu  aiitliuratiuwedtliat  thu  "yield''  iaoanaud 
by  the  limit  of  ola«tio  reaistance.  p,  i>arajlu1  to  onn  partiinilar  direc- 
tion in  the  bar  (^iieraltv  at  <l5Ava.  to  the  ^xi^|,  heini;  lon^  than  along 
any  othar  diri'ction.  Whon  ttiti lower  limit  i«  reacined  Kliding  tak«* 
plaoi!  in  this  dirotUou  iiniil  the  bardoninit  of  tho  bar  camw!  thrrtby 
ralvji  Ihn  limit  of  eluu'c  raaiatanoe  in  the  direction  tefcrrat  lo 
to  that  of  the  rt.nt  nf  the  bar,  after  whbli  the  atraii  muat 
liD  incroaKd  to  proiluco  further  ponnanent  net.  From  con- 
■iderutiona  b«»eil  on  thn  atretu- strain  cnrrM  of  ths  aaine  material 
when  hardnncd  lo  diflTerant  daj^roi-^  liy  liealiui,' and  immerrion,  etc., 
it  WM  rnnflddfld  that  Ihn  inwi*™  of  a  iliirinu  ■■yloM  "  ia  tile  lame 
for  all  thr  iij>ci-ini(in>,  and  ihat  tlw  "  yinlii "  is  a  meaaure  of  tho 
"  iiaidniMw."  Tho  quoation  nf  diKonlinuity  of  the  curvoa  about  the 
"  yield  pmnt "  waa  neat  discuswd,  and  oviJonco  to  tho  eontrary  ({ivou 


by  apooiinaiM  which  ahnw  ri>iii'Iiiairoly  that  the  yield  dooa  not  take 
nlaa:i  aimnltanroitily  at  all  parts  of  Uia  bur,  liut  Iravcbi  along  ti-e 
bar  at  a  «irain  vinve.     In  thsMo  s|Hv:iiiiniK  thn  load  hid  bvon  removed 


before  the  wa-vo  had  traversed  the  wtioln  Innj^th,  and  tho  Hue  b«tive'  ii 
tho  alraitied  and  nnalraineil  parlinni  ia  easily  recngnlinl.  Ai 
addilbual  Evldenoe  of  continuity,  ths  oloaa  analogy  between  the  strenn- 
atiain  curvM  of  ateal  of  vanoua  dagrew  of  hardneta,  and  th^ 
iflothermalaaf  eondannhle  gaseaat  dilTeriint  temperatures  when  ui'sr 
their  point  of  li<)n«faetlnii  waa  pointed  out ;  thpappanmt  diwuutluuity 
in  the  laltev  probably  Mng  due  to  ths  change  ftnm  gaa  to  lt<(uii| 
taking  plaM  (jiccemea!  throuKhont^  tho  stib«tanec.  (k>[«  Pruf.  J. 
ThoiiiBOli,  Prvc.,  Royal  auoiely.  71,  No.  130.)  ln»ccki^g  foraiinpla- 
iiAlion  of  IIk  burdening  of  sloel  by  jjormani'nt  strain,  tho  author 
wa*  lod  to  b"litfvi.  this  iliio  to  tho  displaoement  nf  t!i«  atomi  within 
the  iiioleeulei  <if  the  inbtrlanoe.  To  te«l  this  hyppthiuii*.  i-iiwiiiiitiiu 
on  niagnetitaiion  by  iittet,^ltiug  i  bar  in  a  magnc'tic  finlil  werr  made. 
■['boiB  »Iiow  tliat  the  wa/tnetimtLioti  incieasei  with  tho  nUesi  itp  lo  tlie 
'■yield  rmtnl,"  ami  is  whtdly  iMimatiunt  when  apprwchiog  that 
point.  On  noinparing  his  rcauUa  with  Joiile't  vxperiioenta  on  the 
ulongation  of  loaJwl  wiroa  pnidnctd  by  iiiagr>eti«alion,  the  antbor 
infora  that  there  are  two  kindt  of  olongntion  :  Urstly,  that  produoed 
liy  vnlalivc  motion  uf  the  nioleeuliu,  and,  Keoondly.  an  elongation 
(eniiitinK  from  a  atrainiiig  ot  the  molecule*  themselves.  To  this 
lattf'r  straining  Ihr  hnrdruiiig  hy  pennanent  strain  la  attrtbatad,  and 
thi«  Tidw  Mcms  compadblo  with  Uie  reanlta  of  Oainond'a  tetearohas  oa 
the  hardening  of  steel. 
Mr,  C.  n   HawM'a  paper  was  poitponed. 


CITY    NOTES. 


4 


BraallLaa    Bnbnuulno   Telograph   Ooupaiij,— Tbo  fweipts  for 

the  w«>k  nndfd  IJiwwmlwT  15  amuuiiiud  lu  fcb.hOii. 

Wo«t  iBdlA  And  PAiuwift  Tolosrapta  Compuiy,  Llmltod.— 
The  receipts  of  thr  Uompany  for  tho  hair'nionlh  ciidvl  Ueci-inber  Ifi 
were  £3,803  agaiaat  £2,836. 

Tolophone  Oompuiy  of  Anatrln,  Llmltad.— Ccnpon  N.i.  10  of 
tlie  b  i"5r  ct'uL  liebeiiliiits  uf  linn  Ci>iupaiiy  ivill  Iki  paid,  Irai  incline- 
tA«,  by  Mnnn.  Mariiii  ami  ('v.,  bS,  Luiubaid  stieot,  ou  and  after  the 
iXot  iniU 

ABglo-ParCaBVoao  ToIopboiM  Compuiy.  Unittod. — Coufjan  No. 
4  of  the  b  Iter  cenl.  debrntiin-ji  of  this  Ciim|i*iiy  will  bo  jjaid,  lea* 
tncomc'tai,  by  ibr  Alliancr  Floiik,  HarihiiltiTUPwdane,  on  and  after 
.Tanuary  1  iictt. 

Oroftt  Northom  Tal«c«pti  Compuiy.^A  halfynarly  interim 
divilend  at  tho  rate  of  6  per  cent,  per  annum  on  tlie  sharns  nf  the 
Great  Northern  Telegraph  Company  will  be  paid  by  MoMra.  Hanibro 
and  Saa  on  ilaniiary  1, 

Womom  aAd  Tt*""'*"  Telocnaph  Company.  LlmlMd.— Tlia 
icoeipta  for  the  WMk  endml  Deoainbar  13,  after  dediicling  the 
hflh  of  the  grosa  teoeipU  payable  U>  the  London  I'latino- 
BraiilLau  Totegtaph  CoiUMuy,  Limitol.  wen:  £4,017. 

BlMittoW.  Klaotirle  and  G«Bt.l«bt  Compaar.— Heaan.  Bobert 
A.  MrUar  and  I^.  annouuM  that  the  eai){ioiii,  due  Janiury  1  itext, 
on  the  6  jwr  pent,  tirst  mortgage  bnnda  ol  Che  .Hiuitoba  EleutrLe  aud 
Gas  Light  Company  trill  h%  payabi*  by  thoin  on  ami  after  that  datA. 


500 


THE  ELECTRICAL  ENGINEER,  DECEMBER  20,  1889. 


BB^em  BzMB«lon  (AnatrttUaU  tmi  ChUiAi  T«l«tTiLpti  Con- 
PKay.  IJnltvd.  — Tl^u  (Xtuiiauj  uotify  tliat   th«  coupun  ou  tbcir  5 

1«r  out.  AiUtinlMiU)  GovornnuDt  «ubtidy  ieb«DtcrM,  4u»  on 
kbuary  1  noxt,  will  1m  uid  on  *nil  attar  thkt  data  at  Meoir*.  iUr- 
fiUf,  BcVftO,  and  Co.*i,  o4.  Loiabinl-ttriMt,  tC.C.  Caupotii  inuirt  be 
toft  three  clur  dt,jt  foT  aitnitnitlvn.  A  •ntutarly  mi«rini  ilivirlcnil 
of  2i.  CkI.  pfr  share  hk(  Vwrn  docUivd  by  ttiis  Company,  ]«]mblii  od 
the  ISlli  pros. 

■MroixtUtkB  KlMtma  Supply  c«iiipftiL]r.  '*-"*~* — ^TIm  nrpon 
cIUm  HirvcUitTnA  ihii  CoroiwQy.  inadoup|to8optemb<ir90,  Btatcs  that 
riaot  tbo  I'k-'t  Keiicrcl  mM^aj;  uoporUut  ri^lita  Iut*  bma  gruitcd  to 
tlio  Com|MUiy,  witb  tb»  WDotivn  vf  tli*  Siwd  ol  Trods,  «ad  conlirnivd 
by  r»rii>ni«nt.  BstMUdra  iiwtaUatbii  worka  have  bttn  oompletcd 
ood  $n  now  nupplylnK  Ibo  «]eottic  Ugbt,  atiU  athet  warlu  of  the  Bame 
ebonuittr  un  in  prognm  and  spiiraach  RDnijiluCiutt,  Inr  tti<i  nSidaot 
li^litli'S  ot  tlio  am*  «niiEi]«d  to  llie  Coinpaciy.  TboH  areu  or 
Mtimittvl  to  iccliida  id  tti*  aggn^bi  tibom  36  miles  of  itn«ta,  ■ 
large  uaiiiWi  of  whicli  ma  cbroii^h  ooibd  of  tliu  truliJiwit 
MitJODB  of  tlio  niolro^wlia.  Tlie  v;iistiii^  'k-uiMid  (nr  tba  «I<(ctnc 
liglit  far  DfM^dii  thii  Ci>inpiay'«  paver  of  supply  even  if  its  ftUlhorJAOil 
oanto)  li&id'bMU  all  mIImI  ut<  auj  ciptndMl  on  iuAt^Ulion  workj. 
and  iht'  DlnrulorB  have  ouder  Iheir  cOD<ild«r*liou  tiio  iicu«  ol 
dabtatutv  at  a  iiKKlcrate  talu  of  jiilricx,  ku  m  to  avoid  incrMniuft 
tbc  tlioro  capital  At  |iji-sl'|jI.  If,  Ihiimrcr,  tlin  antLCnpattona  uf  tlie 
Diroclera  oir  rcalinrd.  tlicru  er«u»  littl«  doubt  tliat  tbc  aliuro  OJitUl 
of  tbo  ComjanTwin  have  to  ho  conaidi^rably  aUi(in«Rt«il.  Thu  Coait- 
man,  in  tliit  cvulentto  ht  ^v«  lMifor«  thn  Hoard  iif  Trailo  oni^iiiry,' 
•latw  tbu  if  ibe  Comtiiuiy  wora  ta  niifxanta]  an  li"  xxp^tcl,  iu 
ahoro  dfitAl  of  £500,000  womld  luivg  to  bo  inorcaacid  fonifolJ, 
Olid  tho  pneaoDt  tirmiicGli  of  bhg  (Viinmay,  jndging  I'roin  tbr 
■etuol  «p))licatioDa  for  tho  light  r«oor<l><J  iu  its  iHoka,  t>oiDt 
to  tliln  iwtunalv  bcUiK  vcrilinli  &uil  to  a  Liqhly  |K«.!ufMtun-  iliridcmJ 
bciaa  wnMd.  With  regard  to  tbo  rM'tlt  of  tbc  Ikianl  ol  To'lx 
*iii]inry,  and  iKo  ollottinj;  of  sriaa  to  vorioui  c-umjinniuti  r«.^iiltiiiji 
ft'oui  it,  the  DIrcDtare  tay  that  the  nniult  of  Ibiii  Ui-iiiiatioii  Una  lii.'c<ij 
to  ffkn  tlia  CniuiHtny  tho  rinbt  of  aujijilyinii  olcutdcity  within  'rrtaiii 
otpo,  and  if  lliu  Board  ofTraiJi*,  tu  avuid  tliu  (tnijiu-ut  hrcakiiiu  iip  of 
atr««ta  nnd  intctrereiice  uitli  Lrafnr,  ndliorc  to  tUo  ]>riii(ii|>Ti;  laiil 
dowB,  tliat  not  more  tlian  tn'o  comiunic:)  ahull  he  r()«oinni<.'ii<tctl 
for  racli  <li>>trii--I—une  restricted  ta  tltc  am  of  IIik  altaiiiale-ciiionil 
traosformnr  M-atam,  nod  th(  olhor  l«  thu  luii  ol  Ihn  aontiniiOlini-rnrMiil 
tj'tiloDj — niliiti"  com  jKi  tit  ion  viill  Ih'  litiiitnl.  The  Coiu]i!i.iiy  iy 
uaeiiinfi  iiowi'f h  to  «iip;'ly  othrr  sroiu  ot  the  nielru[iali».  ami  \im  fiivvi^ 
Ibe  miuulto  miticcs  to  thnt  olftot.  Tlio  pcMJtiou  ol  tlio  Cutiipaiiy 
witb  ruKonl  to  ita  allotted  oniaa  boa  hcou  uiily  rucvotly  MiiGciciiUj 
as«ur«d  to  uirranl  tho  Dirooturs  ta  ooiu]>lotiii|{  thvir  ii^'aUu  ul'  auiiuly. 
It  VMSot  iiuiil  afttii'  tlto  Roys]  ■uent  bad  b««D  given  to  the  Cou- 
finualwry  Act*  in  Ausiitt  lut,  that  tho  Coin|«Dy  was  ^ulhoi'bieil  to 
braak  u])  ilrvoti  for  tho  piiriioee  ot  laying  undergrouiul  iiiaiiiti.  Nut' 
withataniliiiK  thU  Ihu  Uirwtoi-i  uhaarvt  that  good  vrork  liaa  b«i:ii 

teD,  ami   that  the  ilciuaii'bi  uu  the  ruovntly  cainplvtal  station   at 
ltiiia<itr»t  »[«  aJiv«ily  bo  ;;tu»1  on  t»  ncceoiitoto  a  du[>1ir<itiou  ot 
tha  Exiatinji;  )>lauc 


NEW  COMPANIES  REGISTERED. 


Horrla  Broa.,  Limited. —ll^^ntored  by  KarW,  Son,  and  Vvidon, 
14,  tirwi  Wii>oUa»ter-itlrD«t,  B.G,,  vilh  ft  oapitd  of  £5,000  in  £1 
■hMO».  Object :  to  purdiMo  Uio  goodwill,  ptoot,  nuekioory,  atid 
Otb*^  proporty  and  tfiooti  of  tho  bniiDOM  of  alMbiciaiu)  and  Kcnonil 
Mitntifin  aiitiaratiu  manHfa<lcir«ra  Mirind  on  by  Hoanm.  Morris  Broi., 
at  linrliDgtoii'StrMt,  liimiii^am.  Tho  Couiitony  i*  rcgUtcr«il  with  - 
out  arliclM  of  uaociatlon,  snd  caiiMnuontly  tha  regOMlloni  of  tlie 
fint  acholnle  of  the  OoiuiMniea'  Act.  1863,  a|>]ily. 

0«u  ConanmciV  ProtoeUve  AaaaelKtloii,  Limits. S»^a- 
teroil  hy  Hunt  iiiid  (Ull.iu-ny,  50,  ('•^-M;ha[ll-l'tT^4t,  R  C,  with  a  capital 
of  £l.0O0  ill  £1  xbafi'H.  OI-J<vL :  to  jintorit  consUDicri  of  g>a,  eloctrlu 
light  nr  riowQr.  nr  wxtei,  nKLxirnt  I^ss  or  damage  in  connection  with 
t£c  dupidy  Of  conauiaplion  thereof.  JlosI  of  the  lunalatio])*  of  Uhlc  A 
B|>l»Iy.  ^^^^_^^^_^^^ 

PROVISIONAL  PATENTS,  1889. 


19748.     bBvrovamoais  la  appKnttua  eoiuia«t«d  with  -i&eaLB. 

doaocnt  oiootrlo  ImnuM"  for  tlio  aoa  ot  doatlalM,  BarBsoma. 

MUl  othera.     Willism    llrdii^hlon.  Id,  .St.  .\Mir>.>stiL-ia,  Mon- 

ehvsliu. 
l9Td4.  A  BoUtod  or  aud  aitpAnatua  For  oleotrlo&lljr  reprodnoiag 

dostSBS  ftt  »  diauumc.      .Vlixamlv    i'clluiii    Truilut,    28, 

SuntbuufitotidiiuMiii;^-,  I,'>ig<l''ii, 

UnEMliJll;  10. 

ISSOJ.  Inprovomoata  Ik  roBootor  ndjustar*  tor  oil  bunpa,  xao. 

or  oloctrlo   Ugbt*.     K«)H''t  l-'ririiii^iLxii    n<'U'iiiitM,  U(i,  City- 

rodil,  Loii'I'iii. 
19C13.  laaprovommta  in  tfa«  moUtoda  tuid  AppjU-kiua  cntployod 

la  tba  boAllng.  moltlag.  «ad  worklag  orm«t&la,  alloy*, 

aad  BiotAlloldfl  by  tha  appUoaUoa  of  elootrlc  curroata, 

John  Uinxliau  AVcmUlcy  oiid  Hoary  Fovtoi,  02;  l>iliitoi)-road. 

Nitvr  ciwtle  -  II I  iMi  -Ty  no. 
19831.  Qnlok  rakko  aad  br«alc  aloetrlo  awttchoa.    Ubutes  Uork 

Donuaii  atiu    Kcj^iti^ld   Arthur  ^iiiilli,    W,    UnuNUOM-MtMt, 

Uoudtoatn. 


19S36.  [mproTomoaU  In  otootrtaal  -'f— -'w-y  apparatB*    for 

tbo  provoatlon  of  oolUaloaB  bifriri»»  raUwiay    tralaa. 

Uartin  Paris  and  Theodor  ?mIi,  3&,  Sontbamiitoo-baildhaga, 

London. 
19867.  InproTOiooBU    la    ■•aftndM7    bMUrr    al— f      Sir 

Charles  Stewin  Ferlut.  Hart.,  21,  Finsbuiy-paniiMUit,  Londoa. 
10661,   ImproTomoata   Id  aoooadary    Itattorloo.     Charla*    Bonrj 

Lofjan,      2S.     Soiithnriiptnn-)>iiii<liiig<,      I^tidon.       (CompleU 

ijiocilicalinn. ) 
I967&.  InproTomoBtalaelootrlepu-UfftitoraaadomBCiiMbovB- 

Ki-kdii  Nowiimti.  77,  Chmi^'iry-lund.  l.nn.iun.     CuiQjr.L-tB  apvoi- 

ficalioii ,  ] 
t98l>3.  nnproTcneata  la  olooivtoal  aocaBdary  baCtanM.    Junaa 

Kent   I'limiiplly  and  Fmtik  lli'.-ti  TliufUMon.  7b.  CkancOTy* 

Ian*,  I^indon.      (Cnmplftp  spr-ritiiraltoii.  J 
18892.  Improvemesta  In  m&elLtiioa  or  apparatoa  for  woUUnc 

motaJ  by  moana  oroleotnolty.     H-rliHri    Klswutth  Fowler, 

•15,  ^iL■|lltill^lil]lto:l■l■llil^liIlJ,-«,  Ijniiilim.     (('(Jiiiiittto  ijKCifi&atuiB.] 
19896.  Improvomoata  In  or  mlAtlog  to  aloctrlo  bauartaa.    VTmi. 

PhilUiM  TI»oini«oii,   6,    Lonl-strwit.    Liv«r|>aol.     (Uyran   W. 

Porriwi,  United  Sl«te».)    (CoinEiletc  ■[Kciflcatioo.) 

])r.t  RsinBiL  II, 
19^6,  Improvomoata  la  t»l«£r»pli  tnuiamittora.    Orvillo  Dibblo 

La  [low,  K,  Chaiic«ry-laiie,  MiddlMOi.      (OoiaplMa  ^edfiea- 

tion.) 
10961.  trnprovoaioata  in  oloetrleal  awltolMa.    Hmrj  Bajlay,  S&, 

Cban-icry'Une,  I-t-miou, 

P);i.  Ewiieii  12. 
20022.  A  Id'pUuiikr  olcctrte  swltolL     Entwt  Wilson.  28,  SnuUi- 

amptuu'buililiii)^,  Luuduti. 

nEci^MDi:]!  15. 
20042.  Improvad  racaaa  for  vlowla<  dtataat  and  taaoooaatbla 

Obiooca  by   ta*  aid    of  aloetrleUjr.     Arthur    Frtiwh    St. 

Ce<iij;i!  aud.\>;in»  Si.  ritut,;;^,  Rwlhill,  Suricy. 
200b0.  An  improirnd  aiiirti  or  liquid  moianro.  ■•It-cloat&s  Bad 

aolf-rogiaterlaK.  wltbont  elocirlcliy  or  a  Boat.     Tfaoniaa 

Malley  Smiddy,  ^Juttou-atreet,  Norton,  aoor  Ualton.  Vork- 

iihir«. 
200^9,  Improvomcnta  la  iwd  ooaaoctod  wttb  olootrloal  aatoty 

"  cut-outa"  luid '*  BWltotiea,"    Caiiiu^ljii  K.  O.  Sniylb*  aad 

Eriir,"!    I'jvrir.    1.10.    l'.Jlllt-iIl..l,   i;l»»K"""- 

20079.  Improvomoata  la  fittinca  fer  entaldo  and  other  olootrlo 
lampa  or  lantorna.  Ui'-lt^itl  llu^h  ilii^;))?!  aiid  KUhotd 
Seyiiioiir  lln^lnn.  iS.  S.iiiihiiiiij-tdii  huildiii^",  Miii'lliimx. 

20032.  A  motliod  of  and  apparntua  for  BlgnalUag  iiiininrala. 
lottora,  aad  other  aymhola  by  olootrle  Ugbt.  Rol-nt  T- 
Turnl'Ull,  23,  Siiiith»iii]i1ipiiliuil,iiiii;i..  i,.iii.l.>n. 

201.C&,  Impr-ovomonta  In  elootrlo  bnttoHoa.     Qttatav  Looi*  HiUe, 

fl,  SoiiiliBt'Met,  Fiusliury.  Lnniil.iii. 
2010b.  ImproTomonla  in  aad  oonnootol  with  olootrlo  battorfea. 

{Iiistnv  l.nnLi  HOIp,  <!, .South-ilrml,  Fiiuliuty,  l^cdoii, 
I'l-  L.MHI^Il  11. 

20163.  Improvomoata  la  prepoUlnn  trlojrcloa  aad  etlaor  volooi- 
podoa  by  olootrlolty.  'rhotioa  Macbm,  7,  ljta|ilc  itta.  Middle- 


SPECIFICATIONS  PUBUSHEU 

1888. 
18605.  Bloetrleal    torohea  for  Uehllns  gaa.      KliMidan   (Oiilp). 

ai. 

18S30.  Blootrlo  apparatoa  for  ladloatloK  whoa  auwUlkM  ^r«  la 
motloa.     ItlatnirMatid  Illainirea,     8d. 

1889. 
669.  Toloptaoolo  apporntUB.    .lsi^k»ou  aud  SiacUir.    8d. 
1101.  Padorgroandolootrlo  maiaa.     Low  ric  aad  Hall.     3>t, 

1167,  Stoctrlo  olronlt  awltobeB.    Lowriv  and  Hall.     lid. 

1168.  Kleotrlo  ourrent  awltchoe.     Lmrrin  and  Ilall,     6d. 
5816.  Deotrlcal  accomulatora.    l.aiiudoii,    SJ. 

14504.  Kogulatlng  olootro-motlva  foroo.  tus.  Duiiglav  and  PBrlcv. 

ai. 

16036.  Galvaala  battorioa.     Iri^h.     8.1. 

16648.  Blootno  mUway-     Whu!,<»>.  ati.l  Wlioatlcy.    8d. 

16662.  Secoadajy  battorloi.     .S1iti>1ri~h     8d. 


COMPANIES'  STOCK  AND  SHABK  UST. 
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Au][lo-AtnuitaB  Itnuh  VLlt. 

-  Prof.   

Cou  IV'Irphonv  k  Uaia    -. 
India  K'lbbcr,  G.  1'.  A  tbl. 

HolUU-tO-lluUlH)      

M«troi<tn  KlocitTic  Siipjilj 
LoiitJoii  KIcntrio  .Sn|i|ily  ., 

Swan  United 

TeleffTAph  Ootutruction   .■ 

—  «%,  1880     

Natioaal  Title ph on* 


NOTES. 


Brouse  Telephono  Wiro— Tbe  iron  l«lcphone  wire 
botwMti  Kbeima  and  Parin  will  Ik  replaced  by  broriEe  wire. 

Ba«ap. — Two  electric  lighting  compaiiios  hare  written 
to  the  IlEtoi)])  Town  Council  oflering  to  equip  the  central 
eleciric  lighting  station,  and  the  necessary  coTinectioiis  for 
tho  borough. 

sup    I4ghtiiiir.— Tho   two   new   tt«amboaU  of    tbe 

Gormun  Lloyd,  tho  "  Dresden"  and  the  "  Munohen,"  are 
each  ntted  with  an  installation  of  electric  light  consisting 
of  340  lamps  fed  by  dynamos  of  200  amperes  and  1 00  volts. 

EsTPtlan  Telegraphs. — Colonel  Turner,  command- 
ing the  liuy&l  Enginuei-»  in  Egypt,  a<:lin|{  upon  the  reqMOst 
of  the  Egyptiftit  GoTernment,  is  at  present  inspecting  the 
telegraphic^  system  In  Kf>ypt  with  a  view  to  tmjiroving  its 
worUng. 

Vienna., —The  new  Vienna,  Hath  haus  is  being  lighted 
by  the  electric  tight  on  the  Egger  system.  Part  of  the 
Instullation  hiLfi  ahecidy  boen  startoil.  Tfa«  rouniB  are 
thoroughly  lighted  with  glow  lamjis,  and  the  bantiueting- 
hall  is  fitted  with  arc  lamps. 

Memorial  to  Jamea  Watt.— An  attempt  is  being 
made  to  secure  the  erection  of  a.n  international  monument 
to  James  Wattat  Grecnocfc,  bis  birthplace.  It  is  proposed 
that  the  memorial  shall  take  the  form  of  a  large  and 
thoroughly  equipped  tochnicftl  school. 

Tho  Statue  to  Joule. — The  committee  formed  at 
Haocbc«'t«r  have  docided  to  erect  a  white  marble  statue  of 
the  Ute  Dr,  Junuv;  r>'(«i:ot[.  Joule  :ui  a  companion  to  that 
of  the  late  Dr.  Dalton  by  Sir  Francis  Chantrey,  and  aliio  a 
replica  in  bronze  to  occupy  some  public  place  in  tho  city. 
A  liu-go  number  of  Bubwriptiuaa  have  boon  already  pro- 
mise<I. 

Weat  Indian  Cable. — A  new  ocean  cable  company  ia 
about  to  connect  Charleston,  South  Carolina,  with  Hayti, 
Son  Domingo,  Cuba,  and  other  AVest  Indian  iilaudi,  tbe 
line  extending  to  Martinique  and  thence  to  Venezuela. 
The  work  is  to  be  done  by  a  French  company,  uid  the  line 
is  likely  to  bouofit  American  commercial  relalionn  with  the 
West  Indies. 

Quite  a  Stretoh. — The  longest  distance  over  which 
telephoning  can  be  maintainerl  i«  uncertain.  Seven  hun- 
dred and  fifty  miles  is  a  common  daily  occurrence,  but  two 
gentlemen  are  rejiortcd,  says  the  iVrw  Yvrk  JiUctrK'^  lie- 
tifw,  to  have  <i«itc  i^scontlj-  carried  on  a  protracted  conver- 
sation between  Cluirleston,  H.C,  and  Omaha,  Neb.,a  diitbuice 
of  about  l.'iOO  milcK. 

Blackpool.— At  a  speciul  meeting  of  the  libckpctol 
Town  Council  last  Friday,  a  memorial  to  the  Board  of 
Trade  was  approved  and  adopted,  prayiny  that  a  pi-ovisiooal 
ordor  with  rcnpcct  to  the  borough  may  bu  granted  to  tbe 
Mayor,  aldei'men,  mid  bufKiusea  of  tbe  borough  of  Utuck- 
|iool,  and  the  common  seal  of  tho  Corporation  was  ordered 
to  be  fixed  to  tho  memorial. 

Water  Power  Plant*.— .\n  eleeU'ic  light  plant  owned 
by  the  city  of  MurijucLtc,  Miuhi^^an,  luts  been  put  in  upera 
tion  by  meanvof  water  puwer  at  ikv  Boad  Uivcr  FalU,  three 
miles  distant,  llio  city  haa  a-'([uii'ed  400  acres  of  land 
along  the  river,  which  includes  seveiyl  other  fine  jjowers 
which  can  aUo  be  utilisetl.  The  plant  riin*i  60  arc  lamps 
of  *J,000  c.|>.  each  for  the  {mblic  stroelfl. 


Sewage  PnmpiiLgr.— Tbe  sewerage  committee  of  Salt 
Lake  City,  Utah,  have  determined  to  summon  the  aid  of 
electricity  for  the  disposal  of  their  sowogo,  not  to  precipi- 
tate, but  to  pump  it,  They  have  decided  to  put  in  a  30h.p. 
standard  Sprague  electric  motor,  to  run  tbe  sewage  pump  at 
the  sump,  and  the  City  Street  Electric  Railway  Comimny 
will  furniah  the  motive  power  from  its  wires. 

Spanisli. — Prom  tho  beginning  of  the  year  Uia  Scifntifie 
Ameriean,  so  well  known  throughout  tho  world  in  general, 
and  the  North  of  America  in  jiartlcular,  as  purveyor  of 
scientific  news,  will  publish  a  spmoial  monthly  edition  in 
Spanish,  so  that  it  will  bo  e(iua]ly  well  known  in  the 
numerous  countries  in  South  America,  from  Cuba  to  Chili 
and  Braril,  where  the  Spanish  language  if  almost  univers- 
ally spoken. 

Price  of  Arc  LlKbttng. — The  following  are  the  tendera 
received  for  tbu  public  arc  lighting  al  Boston.  Maw.,  OB 
Nov.  29 :  Boston  Electric  Light  Company,  G6,  &&,  or  66 
Ota.  per  light  jier  night  for  1 ,  :t,  or  5  years ;  Charleatown 
Gas  Com[Miny.  Charlestown,  Mass.,  85,  55.  and  30  ct*; 
Brookline  Giut  Light  Company,  BrookUne,  Mass.,  57,  53, 
and  50  cts.  -,  Suburban  Light  and  Power  Company,  Bostort, 
VJ,  47,  :uid  45  cts, 

New  Soldering  Fluid.— We  have  tried  the  new 
soldering  fluid  inLitKiucoti  by  Mr,  J.  H,  Watkina,  of  Ecclea, 
which  we  mentioned  u  weuk  or  two  ago  (p,  436)  with  the 
following  result :  It  scorns  comp<»ed  of  naphtha  and  rosin. 
It  solders  deawit  copper,  tinned  iron,  or  brass  equally  well, 
but,  of  course,  possesses  no  cleaning  properties  of  its  own. 
ll  is  cleanly  to  uso  and  should  prove  useful  as  a  convenient 
substitute  for  jrawdorod  rosin. 

Korrachee. — Tkere  seems  a  probability  of  Kurraobee 
being  lighted  up  by  electric  light  To  t«s*  it«  advantages, 
as  a  preliminary  measuTe,  the  Corporation  have,  says  the 
Ifuimt  Etiffinter,  resolved  to  api>oint  a  sub-committee,  com- 
posed of  ftomo  of  it«  members,  to  en-|uiro  fully  into  the 
practicability  and  ailvantLgcs  of  the  scheme  being  intro- 
duced in  lieu  of  the  present  system  of  lij^hting  the  public 
stroebi,  as  is  now  done,  with  kcroaono. 

Theatre  Lightlnff.— Wo  nr^derstand  that  Mr.  Uarry 
South,  who  for  some  yearn  has  been  largely  iimociitted  with 
the  electric  lighting  of  theatres,  has  purchajied  the  lease  of 
10  and  12,  Garrick-stioet,  Covent  Garden,  and  will  romore 
from  10,  John-street,  Adelphi,  as  soon  as  the  necesisjy 
alterations  are  complete').  A  more  general  lino  of  work 
will  1)0  added,  and  a  dejurtment  opened  for  the  exhibition 
and  sale  of  the  vurintis  raat«riuh  r«|nirod. 

St-  James's  Bloetrlo  Lighting.  -The  Hi.  -laraee's 

Vestry  decided  to  inform  tbe  solicitor  to  the  St.  TameB's 
and  Pall  Mall  Electric  Lighting  Com|)any  that  they  cannot 
assent  to  the  applicition  for  an  onler  except  on  tho  condi- 
tions that  the  whole  parish  be  a  comjinlAory  area  of  supply, 
and  that  before  tho  onler  is  granted  a  generating  station  or 
atalioiiK  have  bi^on  secured  sufficient  to  supply  the  whole 
parish,  or  as  an  alternative,  if  the  com^tuny  fuil  to  soctire 
such  aliition  or  Etutions  within  six  months  after  the  con- 
lirmation  of  the  order  by  l'i»rlifimi«nt,  tho  order  shall  ipm 
fafU^  bocome  void. 

Electrical  Apparatus  for  BolgiunL^A  victory  on 

neutral  ground  hvs  been  ptinct  by  (.•crnian  induatiy  in  the 
doamins  uf  electricity.  Numerous  electrical  jirojeetor  ap- 
paratus  were  rec|Mirod,  says  Knhlow';  for  tho  extensive 
fortiticjliuiis  on  the  llolgiun  Mans,  which  arc  rww  hein^ 
proccedeil   with.      Two  firma  wnsvv***^  *^'^    '^^^'^   <«««»:  \ 


SaotUr.  of  Paris,  uid  Schuckerl  and  Co.,  of  Nuremberg. 
The  exjierintenU  iindortsken  proved  so  docisivo  a 
■.uporiority  on  tbu  part  of  the  Gtrmun  inanufa«tuTors  tbat 
the  Minister  for  War  has  plnced  the  entire  order  in  the 
hands  of  Messrs.  Schuckert. 

Bordftanx. — The  jion.  of  Bordeaux,  says  a  correspoTidoiit 
of  JtiJiitiriu,  ia  now  bvin^;  tuppliod  ivith  an  itistalktion  of 
electric  li^ht.  Four  tow«rt!  ar«  to  be  eror.tcd  to  a  height 
of  901t,  each  to  support  an  aic  lamp  of  '1,000  c.p.  The 
lamps  are  nrrangod  two  in  series,  with  u  pressure  of  1 1 0 
volte,  and  they  are  mounted  on  a  sliding  runner,  so  tbat 
tbey  can  bo  raised  aud  lowered  at  will.  The  macbince 
irbich  fiirniah  current  consist  of  Gramme  dynamos  of  180 
■unperec  and  110  vo1t«,  and  running  1,000  revolutions  per 
minute  Two  other  lamiw  will  bo  added  shoitly.  This 
tciprov«iQ(;nt  lu  the  method  of  lighting  the  port  will  be  of 
great  bene&t  to  shippers,  especially  as  it  will  permit  of  the 
eiii|)s  lufiding  and  unloading  at  night. 

Exeter  Theatre. — Of  all  placet  in  the  world  a  theatre, 
and  that  one  the  Lx6t«r  Theatre,  »bould  be  perfectly  safe  in 
the  cert&inty  of  supply  of  electric  light.  A  partial  futlure 
occurred  a  little  while  ago,  and  again  another,  and  this 
time,  coiuplelo  f.ii1ure  occurred,  and  oil  lamps  had  to  be 
resorted  to.  The  piece  that  wan  being  played  wae  a  gloomy 
one,  recjuiring  darkened  auditorium  a«  well  a«  stage,  so  that 
the  inconvonionco  was  not  so  much  felt  ax  ii  it  had  been  a 
more  sprightly  piece.  It  is  evident,  however,  tbat  un- 
certainty in  supply  of  a  theatre  is  very  serinui,  and  will 
naturally  influence  opinione  on  the  light,  and  mi^ht  i-eault 
in  more  iierioiis  trouble.  The  theatre  is  supplied  from  the 
central  station  in  New  Norlh-road,  which  should  now  bo  in 
thorough  working  oi-dor. 

Bdinbnivh  Exhlbitioii. — tt  iippeiirs  that  the  replies 
BO  far  received  by  the  secrotary  of  the  London  CbamSer  of 
Oommerce  with  reference  to  the  terms  nogotiateit  by  the 
Slectricat  Trades  Section  with  the  Kdinburgh  Kxbibition 
authoritiea  are  favourable  to  the  acceptance  of  Mr.  Lee 
Bapty's  propoaaU.  It  is  therefore  suggested  tbat  members 
who  intend  to  exhibit  should  send  in  their  entry  forms 
direct  to  the  exhibition  authorities  with  the  proviso  that 
they  do  so  on  the  terms  of  Mr.  Loo  Bapty's  letter  t«  the 
electrical  aection.  The  tjucstion  of  api>ointing  technical 
attendants  at  the  oxhihition  on  behalf  of  the  section,  the 
choice  of  judges  and  tests  will  be  dealt  with  by  the  com- 
mittee of  the  section  in  due  coui'se,  but  intending  exhibitors 
Are  reraindod  that  applications  for  space  should  bo  made 
by  the  31  St  instant 

Eleotrio  Mains  at  PiooadiUy  Cirous.  —At  the  liist 
meeting  of  the  London  County  Council,  Mr.  Westacott 
(cbuiniu'i  of  the  Highways  Committee)  re|Kirt«d  that  ihe 
committee  had  considtied  an  application,  dated  Novcmlwr 
36,  l$Sd,  from  Mossiu  L.  CUirk,  Miiiihead,  uml  Co.,  on 
beball  of  the  Su  James's  and  Pull  Mall  Elcvttic  Lighting 
ComiMDy,  for  (jermission  to  lay  mains,  under  the  liooiise 
granted  to  the  uomiiany  in  18S8,  in  the  subway  of  Shaftes- 
bury-avonue  and  throiigh  Piccadilly-circus  as  fur  as  the 
corner  of  Tichborno-stroet,  as  shown  upon  a  plan  submitted 
with  the  application.  The  committee,  having  received 
reports  from  the  solicitor  and  Mi*,  fluiiyon  on  the  subject, 
saw  noobjevtioii  to  this,  provided  Uiat  pro|ier  preciuitioiiB  bo 
token  for  securing  the  rights  of  bho  Council  with  lefcieiico 
to  the  subway  ,  and  they  recommended  accutxlingly. 

Private  Eleetrlo   laghtlag   BUla.— The  time  for 

dejiosiling  private  Bill*  in  Parliament  cx|rircd  on  Siitui-day 
la&t     The  folV>wing  relate  to  eloctiic  lighting ;   Abcidceii 
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Electric  Lighting;  City  of  London  Klectric  Lighting: 
Ihindoo  Claa  and  Klectric  Light ;  London  Subwaye  and 
Overhead  Wires;  Partick,  Hillhead,  and  Marybill  G«j 
and  Electricity  ;  St.  Martin's-ia-^he-Fields  Electric  Light- 
ing ;  Strand  Electric  Lighting ;  Sutton,  Southcoatas,  and 
Drypool  Gas  Company  (Electric  Lighting).  TTie  following 
relate  to  undertakings  where  electricity  as  motive  power 
may  bo  omployod ;  Central  London  Railway ;  City  U 
I^ndon  and  Sonthwurk  .Snbwny  {Clapham  Extension); 
Olasgow  District  Subways  ;  Kensington  and  Paddingtoa' 
(Sub«-By)  Hail  way;  f^ndoa  Central  (Subway)  Railway; 
North  and  South  London  Subway  Railway  ;  North  Metro- 
polilaii  Tntrawaya. 

Non-Mnfrnetle  Watcltes. — One  of  the  great  problemi 
of  our  pretent  olertrical  age,  thinks  L'ln^nieur-Cot^seii,  will 
be  the  construction  of  a  watch  which  keeps  it  normal  rate  o£  ■ 
going  even  alter  having  been  submittwl  to  the  influence  of 
an  intense  magnetic  field.  The  Bachschmid  non-magnetic 
watch  has  been  brought  out  to  solve  this  problem 
in  a  siraplo  and  cheap  manner.  The  wheole  of 
stool  are  done  away  with,  and  the  mainspring  ti 
made  of  a  non-magnetic  palladium  alloy,  inoxidis- 
ableeren  in  damp  air,  and  constant  in  elastteity  between 
large  ranges  of  temperature.  "The  result  obtained.* 
our  contemjiorHry  goes  on  to  say.  editorially,  "  is  parfeeL 
We  have,  during  two  months  at  the  Paris  Exbibitioo,  been 
nearly  every  day  close  to  poworiul  dynamos  at  work ;  we 
have  visited  the  central  station*  at  Berlin,  where  we  have 
been  almost  in  contact  with  dynamos  of  350  h-p.,  and  we 
have  never  once  bad  to  regulate  our  Bachschmid  watch,  which 
cost  the  R'.odcflt  sum  of  28f.  W«  vbaj  therefore  be  per- 
mitted to  think  that  this  problem  is  i^itisfftctorily  settled." 

The  Central  Eleotrio   Railway.— At  the  meeting! 

of  the  Holbom  District  Board,  Mr.  H.  L.  Isaacs,  M.  P.  (sur- 
veyor to  the  Board),  reported  that  he  had  inspected  tk*] 
plans,  etc.,  of  the  electiic  undei^round  tine  of  railway,] 
which  it  ie  proposed  to  construct  from  Qneen's-road,  Bays-  j 
water,  to  Arthur-atreet  AVost,  and  which  is  to  pass  beneath] 
Regent-street,  Tottenhnni-conrt-road,  Blonmshury,  Holbom,! 
and  iiortion  of  the  City.     The  length  of  the  line  was  about  I 
four  milos,  and  the  depths  from  the  .surface  from  43fL  toJ 
70ft.    Ho(Mr.  Isaacs)  was  of  opinion  ibat  subject  to  tbepco-) 
moters  giving  an  absolute  guarantee  that  the  mode  of  execut- 
ing the  works  for  the  railway  shall  be  as  they  now  state — ^by 
bringing  out  all  the  excavations  on  land  previously  acquired 
by  them  for  the  purixiso  of  the  stations,  and  taking  down 
ail  the  materials  rc<{uirod  for  the  coiistruotion  of  the  nil- 
way  at  the  Bamo  points — the  Boaitl  should  offer  no  oppovi- 
tioii  to  the  preamble  of  the  Bill.    He  further  recouuneoded 
that  satisfactory  clauses  ho  obtained  for  the  reetoration  of 
the  sewers,  carriage  and  footways  in  tlie  district,  shoaldj 
they  bo  disturbed.     It  v.-ah  dccidod  to  print  and  oirooUtei 
the  report  of   the   surveyor,   and  discuss  it  at    the 
meeting  of  the  Board.      Upon  the  same  subject,  at 
meeting   of    thu    London    County  C'-ouncil    Mr.    Boulaoii^j 
M  P.,  pteaonted  a  petition  from  the  inhabitants  of  Oxford-( 
street  asking  the  Council  to  opposo  the  schemes  of  oleeuic 
niilw^iyH  which  wore  attempted  to  be  carried  through  Ox- 
foni-.st]'cct.     lie  move<l  that  the  petition  be  roforrod  to  the 
Parliamentary  Committee,  and  also  to  the  Main  Drainagej 
Committee,  becituso  the  main  drainage  ran  right  down  Ox> 
ford-street,  and  would  be  seriously  interfered  with  by 
propoHcd  railway  scheme.     The  motion  was  agreed  tOu 

BimioKham    Exhibition.— Mr.  T.   C.  Sborii,  tbel 
■cccotoi-y  und   mauagcr   uf   tbu  exMbitioil,  states   tbat  «' 


bftltDoo-shset  han  beon  proparod,  but  thnt  it  will  not  bo 
possible  to  publish  it  until  the  result  of  nri  action  against 
tbe  commiltee  whicb  is  perilling  has  Wfin  decided.  An 
action  bw  been  brought  by  a  Londqn  fimi  who  hnd  taken  a 
ipsoe  in  Bingiey  Uall  for  exhibition  purposes,  and  who 
sUege  that  it  wae  not  reserved  for  them  as  it  should  have 
been.  The  firm  thus  claim  X700  damages.  The  action 
will  be  heard  in  London  at  an  early  date,  and  the  com- 
mittee have  engaged  counsel  to  appear  for  them.  Until 
the  rcfltilt  is  known  the  cotnmittet!  cannot  finally  ma.ke  up 
their  accoants.  They  anticipate  that  they  will  ba  sticcoBS- 
fol  in  resistingtho  claim,  in  which  case  there  will  1>e  a  balance 
of  between  ^400  and  £500,  to  be  divided  amongst  the 
various  modicAl  charities.  The  gross  recei|>ta  of  the  exhibi- 
tion amounted  to  jEIS.OOO,  and  ol  that  amount  X2,600  was 
received  as  rent  from  exhibitors,  ami  the  romitindur  was 
taken  at  tbe  doorsi.  The  expenses  were  £1 1 ,000,  and 
amonga-t  the  items  arc  £2,')00,  the  cost  of  fitting  np  the 
hall  in  preparation  for  the  exhibit?;  £150  for  repairs  to 
the  hall  after  tbe  exfaibita  had  liecn  removed;  £120  for 
gold  medals,  and  almost  an  equal  amount  for  silver  and 
bronze  medals.  These  figures  only  account  for  less  than 
£3,000  of  the  £11,000,  but  it  is  not  yet  atated  haw  the 
balance  is  made  up,  With  reference  to  complaints  as  to 
the  delay  in  the  distribuuou  of  the  medals,  it  is  stated 
that  the  delay  has  arisen  chiefly  by  reason  of  tbe  time 
required  in  preparing  the  d«Higii  for  tbe  diploma,  itnd  also 
in  priutinj!  it.  The  diplomu  is  now  in  the  hands  of  the 
secretary,  and  circulani  have  boon  now  sent  stating  that 
tlie  medals  and  the  diplomas  may  be  had  on  application  at 
the  offlces. 

Sabmarlno  Telephone  Cable  at  Monte  Video. — 
The  following  are  further  [tarticuhrB  of  theiiiterosting  tele- 
phono  lino  between  Bncnos  Ayres  and  Monte  Video,  which 
Was  publicly  oponod  on  Oct.  36 — an  event  which  commands 
general  interest,  ina.4much  as  there  is  not  another  line  in 
existence  working  under  similar  conditions.  The  line  is  a 
duplex  one,  and  a  carried  by  an  aerial  line  on  eithei'  side 
of  the  River  Plate,  from  Buenos  Ayres  and  Monte 
Video  respectively  to  the  pointa  where  the  river  ia 
croaeed.  Tbe  connection  here  ia  established  by  means 
of  two  mibmarlne  cables  ivhicb  cross  the  river  at  a 
breadth  of  28  mitca  (making  TtG  mites  of  cable).  The  aerial 
line  is  compoeed  of  thick  brunsc  wire.  The  distancus  as 
near  as  jKiesible  ire  as  follows :  Buenos  Ayres  i'i,l  La  Plata 
and  Ensenuda  to  Ptintahara  {aerial}  70  milea,  Piintahani  to 
Co1onia(sulimarine)  :^ miles, CSoIonia  to  Moi)leVideo<aerial) 
97  miles.  Tbe  entire  line  is  upvanla  of  IbC  miles  long. 
The  line  was  constnicted  by  a  private  company,  tinder  the 
supervision  of  Mr.  Emilio  Lnbonle,  and  it  is  intended  for 
telegraphic  as  well  as  telephonic  piir^xieea.  For  these 
reasons  Rysselberghe  instruments  are  employed,  which  were 
supplied  by  Mourlon  and  Co.  (now  Compaguie  Je  Tele- 
graphic ct  de  Telophonic  Internationale  of  Bnissols).  The 
cables  and  bronze  wire  were  su|>p1ied  by  the  Hrm  of  Felten 
and  Guilleaume,  Carlswerk,  Mulhoim>on- Rhine,  and  II, 
Billitersti-eot,  London.  In  the  vicinity  of  Monte  Video  tbe 
bronze  wire  spans  a  distance  of  4<iO  yards  across  the  River 
Santo  Lucia  by  means  of  poles  36  yards  in  height.  To 
witness  the  opening  ceremony  repre^ntatives  of  the  pres« 
from  BuenoB  Ayrea  and  Monte  Video  were  invited,  and  all 
aquiesee  in  the  opinion  that  the  working  of  the  line  was 
excellent,  certainly  not  iFiferior  to  the  Buenos  Ayres  Cfty 
telephone  syitem.bothas  regards  articulation  and  the  perfec- 
tion with  which  the  sound  is  reproduced.  The  charges  for 
the  use  of  the  telephone  are  worthy  of  notice.     During  the 


busiest  part,  of  the  day  they  are  as  follows  :  lor  five  rainutea 
usH,  .^doU. ;  Ave  to  10  minutes,  12dols.  50c.;  10  to  IS 
minut«a,  25dols.  The  Felten  and  Giiilleaume  cables 
enjoy  a  high  repute  in  South  Amonca,  with  jnirticular 
reference  to  their  telegraph  and  telejibono  cablee.  In 
Monte  Video  and  Buenos  Ayres  there  are  long  lengths  of 
this  ftrm'stel^one  cables  in  use,  and  tbe  success  of  the 
first  submarine  telephone  cable  is  certainly  gratifying  to  all 
parties  concerned. 

The  Electric  Piano. — An  interesting  musical  novelty 
waa  lut-vly  brought  before  the  public  in  Boston,  U.S.,  being 
an  ordinar)'  piano,  played  with  man'elloos  execution  and 
ex])ressio»  by  simply  introducing  the  electric  current  If 
tlie  opinion  of  persons  who  hare  seen  and  heai-d  it  may  be 
taken  as  an  indication,  this  invention  is  likely  to  become  an 
im|fortaut  factor  in  musical  circles  and  entertainnienta. 
Apparently  it  was  the  idea  of  the  inventor  to  have  the 
electrical  appliance  supply  exactly  the  place  of  the  absent 
human  player,  and  at  tbe  same  time  in  no  way  to 
obatmcl  or  affect  the  use  of  the  piano  wlien  desired 
to  be  played  in  the  ordinary  way.  Tbe  electric  stroke  is 
made  at  the  back  of  the  key,  throwing  it  up,  and  thereby 
causing  the  hammer  to  strike  the  string,  giving  exactly  the 
same  motion  and  effect  as  produced  by  the  human  player 
when  at  the  key-board,  and  not  changing  the  regular  work- 
ing of  the  piano  in  any  way.  The  force  of  the  electric 
blow  to  produce  u  loud  or  soft  note  is  under  perfect  control. 
The  movements  are  obtained  by  the  aid  of  electromagneta 
and  tboir  armaturca.  A  lapid,  certain,  and  durable  moans  oS 
producing  the  makes  and  breaks  was  necessary  to  the 
HuccesB  of  the  jiiano,  and  here  the  inventor  has 
adopted  an  ingenious  and  simple  method  of  aecom* 
plinhing  the  desired  result  A  spool  of  i>aper  re- 
presents the  music  to  bo  played  in  it ;  the  notes 
are  perforated,  instead  of  printed,  as  in  ordinary  music 
The  p3{)er  passes  over  a  small  rest  (called  the  tracker 
board),  in  which  arc  a  number  of  hales  or  air  channels, 
corresponding  tu  the  keys  of  the  piiiiio,  and  through  each 
oi:e  of  these  boles  the  air  leases  to  a  little  pneumatic 
cbamber  placed  under  the  rest  (oneof  tbuse  to  each  key), 
and  all  of  tham  enuluaed  in  an  air-tight  box.  As  soon  as  the 
piano  is  set  in  motion,  the  dijooI  revolves,  the  paper  passes 
aver  tbe  rest,  in  which  are  the  little  air  channels,  and  when  a 
perforation  in  the  paper  comestocorreeikond  withachannel  in 
the  rest,  acurrontof  air  isdrawn  into  the  pnenmatic  chamber, 
expanding  It  to  tbe  fullest  extent.  On  the  bottom  of  this 
chamber  is  a  metal  spring,  and  as  the  expansion  takes  pla«ei 
this  meets  a  contact  [luint  arranged  for  it ;  tfaia  cloeen  the  cir- 
cuit, and  the  stroke  is  made  by  the  keys.  When  the  perfora- 
tion has  passed  the  air  channel,  :ind  the  solid  paper  again 
covers  it,  the  chamlwr  below  h  relieved  and  under  pressure 
of  the  8[n-ing,  and  the  circuit  is  broken  ;  tbe  instant  another 
o|)Oning  appear*  the  operation  i»  repeated,  and  so  on.  In  the 
pa|>or  music  sheet  the  ])erforation  marks  the  duration  of  the 
note,  and  ita  relation  to  the  other  notes  of  the  [nece  being 
played.  The  Innpo  is  govenicil  by  the  speed  with 
which  the  {Kijier  passes  from  Jte  spool.  Aa  this  is  rotated 
by  a  small  motor,  moving  fast  or  slow,  as  much  or  as  little 
air  as  desired  can  bo  a<lmitted  ;  a  single  slide  stop  brings 
the  entire  instrument  under  perfect  control.  Tbe  electric 
current  cctpiired  to  ojieratc  this  instrument  is  very  small 
and  the  voltage  low,  not  exceeding  eight  volte,  and  is 
absolutely  harmless  under  any  circumstaneos.  The  method 
adopt«d  to  obtain  this  light  current  has  been  to  use 
stonge  cells  charged  from  tbe  ordinary  gravity  battery  or 
from  a  dynamo. 


FORM  AND  EFFICIENCY  OF  INCANDESCENT 
FILAMENTS.' 

in'  C}IAI(I.t34   .1.    RKKD. 

(Omdvded  from  pagf-  498. ) 
Hkat  Lost  in  Wirks. 
It  must  be  remembered  that  the  formulre  tak«  no  account 
of  tbo  smftll  amount  of  boat  that  escapes  by  conduc- 
tion through  the  vireB.  With  lamps  of  high  raaistance 
this  may  «afely  be  ignored  in  practico,  but  in  chkneing  from 
a  long  to  a  very  sboit  and  thick  filamont  it  raiut  ix  tiikon 
into  account. 

The  following  exaroplea  may  aerve  to  better  illustrute  the 
method  : 

Let  OS  (i(ippos«  u  liinip  has   bui'n  conatiuctcd  lo  give  a 
OBTtain  candla-power  on  a  circuit  of  a  given  preaeure,  ami 
it  is  desired  to  construct  other  lamps  baring  the  same  efft- 
ciency  (temjioraturo)  and  life,  but  of  dilTorcnt  cundle-power, 
for  tlho  same  or  for  diflerent  pressure.     We  will  call  this 
lamp  (or  convenience  the  zero  Ixmp,  and  denote  its  par- 
ticulai-  values  of  tbe  variablos  by  the  Hulracript,  o. 
Let  C  >>  C,  =     16  candles. 
e  =    Co  =     -6  ampetu 
E  =  E,  =  100  volts. 
K  »  K.  =•  167  ohma 
L  -  L,  =  170  millimetros. 
r  =   r,  =   'O"  mUliuutro. 

Dktermikation  of  Constants. 

Tbs  constants  K,  K',  K",  i»  and  S'  will  bare  the  same 
value  for  all  values  of  C,  c,  E,  R,  L,  and  r,  and  bcncc  will 
bo  found  by  Riibstiluting  for  these  qiiantitien  the  simulta- 
neous  values,  C^,  c^  ¥.„,  H„  1.^,  and  r„,  respoctively. 

If  HjB  mouBured  in  home-power,  wo  have  from  (1)  K  = 


From<4) 


R.  =  S' 


or 


._irR.r.» 


ITTJ 


S'  = 


from  (3) 

K'  S=^  ^  ^-^ 


170 


100  X -6 


from  (15) 


Sirr.L,    716x2  7r  (■07)xl70 


-  =  -0010757, 


K" 


C, 


16 


2rf,L,     8  t(-07)x170 
Substituting  these  values  of   K,  K 


=  ■21399. 


S'  and  K'  S,  in 
equations  (^)  to  {95),  we  are  enabled  to  aolvo  any  problem 
involving  K,  K,  C,  r,  r,  and  L,  when  any  two  of  the  quan- 
tities except  e  and  r  arc  given.  The  eijuations  apply  only 
to  lamps  of  tho  same  matorinl  and  at  the  wimo  temperature 
as  the  xero  lamp.  By  utarting  with  a  lamp  of  difTorent 
material,  or  by  burning  the  same  lamp  at  a  dilferent  tero- 
poraturo,  wc  obtain  a  different  set  of  constanta,  which  sub- 
etituted  in  equations  (i)  to  (2'i)  adapt  them  U>  thccbaiiKed 
conditions. 

Suppose  we  wish  to  construct  a  Lunp  of  20  c.p.  for  a  90- 
volt  circuit : 

C-90. 
£-90. 
From  (21) 

c-3-75|^=>-8333  ampere 

r» -098466     J(^6any» 

ffom(ll)  

L  =  6-4  i  90  X  80  y-087 196  -  1 70-69  millimetres, 
and  from  (-1) 

B-  0048134  ,}l^[^Z..  -  '08-00  obma. 
(-087196)^ 

Tbe  calculations  may  be  verified  by  substitution  in  some 
of  the  other  formulic 

In  constructing  the  lamp  we  take  a  filament  I70-fi9  milli- 
metres long,  and  of  Kuch  a  radiUH  that,  ivhcn  treated  to  the 
given  proeeoB  until  at  the  proper  exbauation  it  take*  '833 
ampere  with  DO  voltA,  it  will  have  a  mdius  of  '0!^i"3  turn.  Lf 
th^  traatment  of  the  carbon  does  not  increase  iu  diameter, 

*  iUsd  ixtfot*  tlM  AmMiosD  piRlimu  c(  ElM»rlc&t  EnginMn,  Nsw 
York,  NoTctuber  L9,  ISSO. 


: -087196  millimetre, 


lUl- 

lif^ 


the  initial  and  f\nn\  radius  will  bo  the  same  ;  but  tlis  ndi 
of  the  finished  carbon  is  to  be  0372  mm.  Wbea  thi 
conditions  are  fulfilled,  wc  know  with  certaint}'  that  tbe 
lamp  has  the  proper  temperature  if  it  givCe  twenty  candlM. 
If  any  Mngle  condition  ia  not  fidfillcd,  we  know  with  the 
sianie  certainty  that  the  lamp  has  not  tho  proper  tempera- 
ture. If  two  or  more  of  the  required  conditions  nrc  simul- 
teneouflly  not  fulfilled,  then  wo  know  nothing  about 
resulting  tcmjierature. 

Lint  AKD  EFFrciKNCY. 

We  are  thuit  enabled  to  construct  lamjw  of  uniform 
for  varying  conditions  ol  current  and  candle-power  ;  and 
also  to  regulate  the  length  of  life  and  (he  ofiicieo^i 
increasing  or  diminishing  either  the  life  or  tbe  efficiency  at 
pleaeurs  to  suit  the  requirements  of  partJeular  condttioas, 
remem1:)eriuga]wayi)  thai  the  life  and  efficiency  arc  invwid^ 
functions  of  each  other. 

The  fact  thai  the  lifo  of  most  comniercial  lamps  i« 
irregidar  shows  that  either  the  material  or  the  tem 
is  nob  uniform,  and  hencOt  that  there  is  lack  of  uniformii 
either  in  the  process  or  in  the  dimensions.  The  writer  has 
examined  a  number  of  dilferent  makes  of  lamps,  and  found 
that  they  generally  vary  in  length  and  cross-aectioa  enough 
to  produce  serious  dilTerences  in  temperature. 


OONDEB. 


The  following  is  Dr.  Ho|ddn8oa'a  reiKirt  on  Ibe 

eiactiic  lighting : 

I  have  iiad  the  adrantage  id  io^paat^  ^g^Uljfcfe 
lighted,  and  anmc  ivailablo  rilM  tta  flis  HOkilnBJPinHll^ 
also  i>f  conferring  with  a  oomniittee  of  TOim  OomwOmi  ■ 
(tu  C'titnminBioiiars.     I  now  bpg  to  ranort  as  follows  : 

1.  Tlitt  rollowirig  (trootii  aiiuiMr  to  be  moat  likely  to  afford 
cmlAin  (loniaitd  for  electric  llghtmg.  I  reootnmeod  that  thef 
be  included  in  your  compulscMty  ar«a,  and  that  whu 
fon  have  obtained  your  Bill,  mains  should  be  laid  is 
them  at  unco.  I  assume,  howover,  in  the  first  in- 
oUncv,  and  until  Iha  demand  is  assured,  oDlf  one  tin* 
of  ujaiii  would  be  laid  in  each  street,  from  which  lias 
consuuiera  on  either  side  of  tbe  street  could  be  tnipplivd  - 
Nethergato  to  (JcUatly' street,  WhiCehall-stnet,  MurTaynale, 
I'anmura-atTeet,  Kuolid-croicont,  KucUd-slroet,  Comniecciid- 
strvcl,  round  Alljvrt  Institute  to  Paoniuro-stTOel.  Ueadowud»- 
trmt,  fnim  C'lminnrcial-xtrtviit  (o  Barrack -ttreefc,  by  PostOSos 
and  Rcrorm-Htmul,  Bank-stroet,  W ill iaon  street,  Lindaajr-etivst, 
from  WiUiflon-Btrefct  ti>  NeLltergate,  Constitution -road. 

S.  It  would  appeaF  that  there  is  eve:;  reason  In  favour,  aad 
no  remsnii  ngainst,  including  the  whnlv  anw  of  the  boKiu|^  ia 
your  punniuive  area.  Tou  will  find  a  suffieieat  protedioa 
a^faiiiut  luiy  uut-of-tho-way  demands  in  the  requirement  that  an; 
oonaumer  desiring  to  be  supplied  with  the  lignt  most  itndertak* 
to  pny  you  20  per  cont.  on  the  coct  nf  the  maiiM  rwiutnd  tot 
hill  supply  during  threu  years. 

5.  Tho  'iiiostiiin  nf  tiilo  for  Iho  genetnCing  itatioD 
iuu>lf  inUi  tho  r|iiosti(^n  whether  the  neneiatia^  rtacion 
bo  plncod  at  thit  ^a  works,  or  somewhere  within  the  oom| 
soiy  area  of  supply.  This  again  resolves  it44>tf  into  a  (juestjan' 
whetfaor  a  low-lension  system  with  dir»et  cuirecta  mbouM  hs 
adopted  on  tho  throe- wire  plan,  or  the  altemaling-eTirreiit  tjn&m 
with  tranaforiiiuia.  Thu  tatter  ia  beet  sdaoted  for  aae  d  tbe 
gas  works  sution  i^  aelectod.  As  rogaids  tne  oomparative  cost 
of  the  two  lysteniB,  I  deal  with  that  below.  The  oonturaai» 
current  system,  however,  possesses  th »  great  advantage  that  it  a 
available  fur  snppljnn^  tixitivtt  power  in  large  or  small  quanb- 
tioi.  Macliimui  fur  utilising  olectrictty  for  this  parpoee  siv 
artioloa  at  every-day  manufacture,  and  can  be  bought  fnoi  a 
Urge  uumbor  of  makers.  Wich  tbe  alCenuttng  eamiit,  on  the 
other  hand,  although  many  tnnchiiius  have  been  deaigos' 
for  the  purpose  of  tmiisiii  Ittiiig  piiwor,  they  ate  not  yet  la  tbs 
same  way  articlos  of  every-day  nianufacturo.  It  may  tbso  bt 
fsirly  aasuiiied  that  with  the  eon tinn out-current  system  thsi* 
will  ba  oonuderabto  demand  for  purposee  of  power;  it  is  piwb- 
lematieal  whether  there  would  he  any  demand  with  an  alMr>, 
nabing  system. 

a.  BtlinutU  of  Crtiit  wilh  rA«  Altrnwiting  Sf«t»m.—TWm 
for  which  I  have  efltiinatoil  here  ia  intended  to  supply  " 
watu,  or  5.0CN3  lamps  •>(  60  watts  each.     Thera  should  I 
■eta  itf  machinery— tliatis,  boileta,  euginca,  and  d] 
two  of  which  should  be  competent  to  oerform  ihr  wl 
work,  leaving  the  other  one  epare.      My  aetimate  of 
Ihoii  stand  a*  followi  : 

3,000  yards  o!  pipo  at  5ft.  a  yard  laid  ..     C750 
Conduct-irs,  atlOO  v<ilt«      ...  ...        780 


Primary  CoruiMrJnrt. 
6t750ft.  '''f  pipe  Ini'J 
OooductucB,  1.750  YnixlB 
PUnt  M  fur  Pflrttcli  and  Hilllieftd  (Jm 
Company     .,, 

Bmldiiqp 
CDQtiagcuciva.,. 


551 
1,330 


£3,411 

16,490 

825 

2,000 

2.000 


£24.726 

Ttteailditioiml  oont  of  wlding  succiMaivc  incrvimTil.^  of  2,500 
;ht«  in  tho  HAinu  atvn  T  unLimnlv  to  be  m  f<)1lt>w!t : 

Buildinpi £300 

MAchimrry  ...  ...  ...  ...  5,200 

Erection   ...  ...  ...  ...  ...      260 

CcituluoEura,  Kixtt  buii^i;  uiHo  ...  ...      666 


£6,425 
The  anniml  churgitit  f  or  «  plant  "f  5,000  lit{hU  wimUl  sund  thus 
.Mivt«ml      ...  ...  ...  ...     £830    7    6 

Wagpj. 559    0    0 

Sfil&hes      ...  ...  ,.,  ...        300    0    0 

Deprvoiiitiori  ...  ...  ...     2,472     0    0 

InterMt      ...  ...  ...  .,        865    4    0 


£6,026  11    6 

Auumiiig  thftt  thu  ileiiiniid  fwr  light  wm  oipmlppr  diem  lo 
three  boura  of  Cihe  inAxiiiiuiii«iii)])l>',  wr  uliouli]  ]iav<^  n  deiiii^iid 
^2  of  3R8.300  units  pernmiuui.  cuatinif  3'7d.  per  uiiiL 
f^      Tho  (inHuikl  ciwt  for  the  furthor  plftui  nf  2,500  linhti  wwutd  bo 
as  ftitlowB  : 

Mftt«ml £415    3    9 

IWagCB        ...            ...            ...            ...  78    0    0 

Snlbriea      ...            ...            ...            ...  5<)    0    0 

I>«prooint!on             ...            ...            ...        642    0    0 
Inierait 225    0    0 
£1,410    3    0 
iridt  U)«  Ur^juT  ]iUuit  a  evnt  of  314  poiioG  por  unit.     Tlie  cD«t 
of  anpplflng  tlioli{(hl  ill  thv  P(?i*tli-ri>nd  would,  on  nccount  of 
the  grmtor  diatanaQ  (•>  whidi  thu  conduvlon  wnitld  hnvn  to 
be  l»d,  ha  ccinBi durably  yroutur  tluin  thin.     E  unliniitUt   thv  ctiRt 
of  •ujjplying  1.000  liylite,  ..r  60,000  watts,  in  the  PcrCh-road  tn 
be  u  lulluwit : 

2,000 fitnlH  ijf  difltributiii^  main  pipes  ...     £500 

t       Conductor,  (1,000  yiirdn        .,.  ...  ...        520 

I'ipes   for  feedon,  4,000  yttnLi,   Iiud  in  attima 
trenchsa,  part  «-ay  ...  ...  ...        900 

Thru*  f«edeni  each,  for  20  ftmpciros  only,  at  £39 
fwr  1,000ft.— Uital  longtii,  30,000  jriuxU      ...     1.170 
£3.000 
costing  for  conduotora   £3    per  liulii,    Liut«id  I't    14a.     The 
ai>pK>priAt«  additional  charge  for  thia  would  be  £5.  3b.  6d.  per 
timt  j)V  Brmum.     The  cost  of  th«   miuihinery  would  bopmcM- 
qbUj  th«  uuiuan  for  tlm  shortor  dixtnticu.  tho  mity  diOcrenco 
being  that  thore  will  bo  k  little  mom  WMtto  of  powor  in  the 
ounduotor. 

5-  The  corresponding  coat  upon  the  threc-wiri)  syitoni,  tho 
■tAtioii    hi   be    within  Uie    nre»  to  be    <iipplieil,  wimld  )>«  nn 
"low*  : 

CriHitnditn  awl  DMrHrttiaa  Mnha. 

Pipee £750 

Mains 640 

Faoder  pipes     ..,  ...  ..,  ...  Xil. 

CoiiduDton       ...  ...  ...  ...         1,200 

Boiler*  (900h. p.)  \ 
Engines  / 

l>yn.tnios  ...  ...  ...  ...  4,200 

Kirctin;;  .,,  ...  ...  ...  640 

Buildiuijn  ,..  ,..  ...  ...  2,600 

SwitohlMHirt]  iitid  iuxtniniiinU        ...  ...  400 

Contingenoioa    ...  ...  ...  ...         1,700 

£19,047 
ftUwiiii.  if  urmI  t^  (lii-a  60  ammnm,  i.>!., 

in  all  20«  liKlito  £800 

inwiiiK  tiiatvrtally  Ivfla  ooet  »ii  hmt  oullny  l.hnn  in  the  cww  of 
■  lUtoruabing  sy>Uia).     The  currant  chnrgua  I  eitiin*t«  to  be  ns 
follovra  : 

I>opro(sii«ti<mof  plant,  at  10  per  cent.  ...     £1,005 

160 


7.217 


It  lU  per  I 
Ditto        Inttecy,  a-l  20  per  cent. 

I»t«rMt  un  plant,  nt  3(  porc«nt.  ... 

Ditto         batt«i7  ... 

(irvund  Rent     ...  ...  ... 

Takm  oxtr»        ...  ...  i.( 

Matcnal  ...  ...  .»  ■ 

WagMo...  ,..  ,,.  ,., 

6«l»ri<M ... 


667 

28 

60 

20 

830 

400 

300 

£4,360 


Pmdq  this  it  Mill  bo  seoii  thtiit  there  ia  a  charge  for  the  nu  4if 
aoe\UBalfttor»,  and  a  lewcr  charge  for  Tageii.     If  no  nccnmula- 
tora  wcr*  udliI,  und  if  the  planl  were  run  coiitiiiuouBly  dny  .wd 
night,  th»  total  oc«t  would  nut  dil%r  materially.     T  iwt  th*^  oort 
r.f  cnrtififflho  enal  to  th*  atfttion  against  the  economy  cff«t«d 
br  dirixl  tmnainiwi'iii  .u  compAicd  with  the  km  of  tranaformor*. 
Ivi  the  cost  ne  cnl<-uInto<l  ii.lx>vo  it  wxdd  ht-  nooMaary  toadd  tho 
cliarge  made  by  way  of  royalty  by  the  Wostingliouiw  Company 
for  too  nae  af  uia  thxee-wirt)  airateta.     What  lliJa  ohargo  is  I  dn 
not  know,  but  I  inuiRinc  it  would  not  bo  such  lui  !o  mako  any 
nv>l«rinl  diH'orenco  in  tho  final  l^ra.     In  Ovmnny  the  tiguro* 
rnn^'e  fi\>ni  S*.  to  Zin.    por  honMi-powor,  payable  »ne«  fftr  a1J 
when  the  installation  in  made.     If  tlio  g«ncnttin2  slntioti  were 
jilaoed  witliii)  the  coiiipuU»ry  are*  "f  nnpply,  tlii>  Perth-road 
could  be  BUpplied  on  unu  r>r  otJier  ot  time  different  plans.     A 
email  alternating  pUnt  niiuhl  be  pot    down  in  the  KOnonitinK 
■lation.     Tho  co<t  of  kupply  wuuld  not   then  niat«na]ly  differ 
from  tlio  «o«t  of  supply  fr<.>iu  tliv  ^lu  wvrks,  thv  uxtm  cost  of 
small  machinury  aa  coiuparvd  with  lar^,  boiui{  *et  njfaiost  the 
additional  lenjftli  -jf  ounduotor.     .\  amalJ  neijoribte    ]ilant  nu^ht 
bi>  ontubltthed  nUfUt  the  middle  of  the  Purih-riiad  for  •unpEying 
thodi«trict  up"n  Mio   throe-wire   nyatom.     Thin    wi^uld  involve 
coniidornblc  nddilionaJ  cost  in  labour,  but  would  eQocta  ^eat 
economy  in  llic   ti)»l  .,f  onduvlon.     On  tlio  whole,  1  ehould 
recoiiiitivnd  it  nu  lliu  bcwt  plan  wf  tho  lliree.     The  third  plan  is 
tu  est«nd   Hit  nyBtetn  of  throe  conductors  from  tbe  (leneratinu 
stiitiun  i"  tho  I'cTtli-road.     This  is  the  ini'Rt  cmitly  plan  <>f  nJl, 
iM  the  fc^llowing  cstliiinto  will  show  : 

Pilien,  4,OO0yi^RatSi.  ...  ...        £1,000 

Distribuiin;i{  ntains  from  two  cnntres         ...  694 

Feoden  ...  ...  ...  ...  S.121 


£5.715 
cuBtiivf^  £3.  I4b.  pL>r  li};ht  i]iail«iul 'if  10s.  per  light  for  condiio- 
ton,,  Of  an  oxc«>8B  of  £7.  4b.  per  tmit  pe>r  annum.     A  sepnmto 
thr«o-wiri.i  plant  in  the  Port.n-niiuL  wnuld  onBt  aa  fnllows  : 
Pwnlini;  uvninn.  1,000 yards  ...  ...     £380 

l^pce 600 

DJstributiuK  mains  ,,.  ...  ...       594 

Two  engines  and  boilora,  each  120  h.p.  ...     S,000 

'I  Wo  dyiiiunoti        ...  ...  ...  ...    1,200 

!iwildlbtfiu^l  and  iiialrumenia...         ,..  ...        lOO 

.\ucuiiiuIiitMn)         ...  ...  ...  ...        800 

BuildiiiBB  80O 

C"ul  ingcncica       ...  ...  ...  ...        WW 

£6,974 

The  prubitble  cost  oE  workiuu  the  same  would  be : 
10  iwr  cent,  dopreoiation  on  plant       ...  ...  £617 

20peroeul.  on  accumulatorv...  ...  ...    160 

5^  percent,  on  outlay  ...  ...  ...    245 

Rent  ofgnmnd  and  tjixpa       ...  ...  ...       10 

Material     ...  ...  ...  ...  ...     170 

Wa^s        ...  ...  ...  ...  ...     150 

Salaries,  supen-ision  partly  ohiirK«I  to  the  larger 
st.iti'iii     ...  ...  ...  ...  ..,       SO 


£1,402 

Thtjt  kIiows  a  colt  of  about  Sd.  jxr  unit. 

b.  I  shiiuld  surest  that  yon  take  power*  to  supply  electriaiity 
at  a  chaive  of  mT  per  unit,  or  3d.  per  unit  and  £13.  I5»,  por 
uuil  in  the  raarimum  supply  por  annum,  <>r  £27.  IOh.  per  unit 
in  tho  maidniutn  supply  per  Hniiuiii,  wliieh<M'er  yon  may  in  tho 
ftiture  pi'efer  ;  that  yna  oegitt  by  chai-KinK  sitnply  by  th«  maxi- 
mum supply  which  any  c.iiij»iiiner  may  elocl  to  talic  at  a  mte  of, 
*fty.  £17.  lOa-  per  nnit  pnr  .itinimi  in  snch  maximum,  This 
Would  give  (»(iuivalMit  tji  S'&l.  poi-  unit  if  tiwd  for  1,100 
houm.  V"«  would  have  rwisi-.nsblo  uiiiranoe  thatoonaumera 
would  not  wastofully  c-insume  eloclridty  if  it  were  pointed  out 
til  Ihoni  llwil  V-y  !»■  iKiiny  tli,>y  wititld  d**tn.y  their  Iani[«,  and 
that  tho  est  -if  tJioir  Iniiipa  woiili)  ho  .-i  vpry  mnt^trial  part  of  tho 
--iotunl  cut  "f  tJie  li){htintf.  In  thin  way  ynu  would  avoid  for 
the  present  haring  trouble  with  the  (|Ui>«uon  of  meter*. 

7.  Eldotrooiotoraafe  made  which  will  give  93  percent,  of  the 
ixiu'or  appliod  to  them  electricnlty,  and  dolirer  it  for  iiMful 
piirpono*  cither  nii  thn  bnlt  or  ^ithenHsa.  Amuming,  however, 
thtit  sniidl  miititrs  will  givii  an  elKoicncy  of  7S  ]>ur  cent.,  this 
moans  1  h.p.  (or  each  unit  of  electricity  per  hour.  If  the  motor, 
then,  wci-ensednt  itafull  power  for  oerea  nmirs  per  day,  exciudina 
Sundays,  it  would  '>nlyci«l  l'9d.  perb.p.  ]M>rhr>ur,afigurewtueB 
is  not  ijO-oatly  in  excosa  of  the  coat  of  gas  for  a  gas-engine. 
Kloctromntort  itre.  however,  cheaper  and  nioreeonvoniant,  and 
tbey  take  np  much  leas  room.  An  eleotcomotor  for  10  h.]>. 
effective  only  Ciiats  about  £100,  and  will  give  the  user  ptaeti- 
cnlly  no  trouble  at  all. 

8.  0>mp«ring  now  theoostof  the  oloctrical  supply  proposed 
with  that  of  gas,  n  anit  nf  •leetricity  will  give  2^  camllea  (or 
an  hour  at  a  cuttof  15'2d.  par  1,000  eandlM  if  used  hf  1,100 
hour*.  Tour  ([US  will  ^ve  1,000  candlca  at  a  ooat  of  18*3d.  if 
burnt  in  <irdin*iy  jf  "'d  huniem.  Tho  el«i*«ifc  Vws*  ^o*.-^  ■s*w_ 
ta)(o»  as  oo«ting  3'5d.  per  1,000  cKndAA->>nax^ 
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TO    OOUMMRDBNTS. 

AH  Biyhtt  Betetvtd.  Sttrttarks  and  Manajtrs  of  Companits 
art  invittd  to  /wnith  notux  of  Mretings,  Issue  of  New 
Sharei,  Irulaitithons,  ContracU,  and  any  m/ormaiion 
umueUd  %nth  Blectrioai  Enginetring,  vthuh  may  he 
mteratinf  to  ow  readers.  Invenion  are  informed  thai 
any  accevnt  of  their  itwentiont  nAmitied  to  tu  will 
KiMHv  our  bett  contideratwn. 

jtU  aimmvmaituins  intendtd  for  the  Editor  ihtmld  be  addressed 
C.  H.  W.  Bltms,  lS9-JiO.  Saiitinry  dmri.  Fleet  Street, 
London,  E.C.    ArumytTums  eomtmmieiUiotu  vfiii  not  be 


TO    ADVSRTIBERB. 

Adverlittmente  should  be  addressed  to  the  Pithlisker,  1S9-I40, 
Saiisbwy  Court,  Fleet  Strtet,  K.C,  and  should  reach  him 
not  later  than  noon  of  Thursday.  Speol&l  Terms  for 
a  •frte*  can  bt  arranged  on  application. 

•ITUITIONB  VlOJUtT"  uid  "WINT  PLACBfi"  Idrertlu- 
mtaU  will  be  obkr(«d  At  THREK  WOKDS  for  0MB  PBMIIY, 
wltli  m  lUIUIOM  shATge  of  BIXPBHCB. 

TO    SDBSORIBBltS. 

"Thb  EucciniOAL  Ekqinkkk"  con  be  had,  by  Order,  from 
anjr  HmuofrntX  in  Town  or  Cnmfry,  and  at  the  varvna 
Bailvay  Stationi;  or  it  eon,  if  prtfemd,  be  sullied 
dirtet  from  the  Ofiee,  vn  the  follomny  terms  .--^ 

S  Binittw  t  nioDtlu  11  nimtlu. 

United  KlBRdom V    3d.  ...  8i.  6d.  ...  ISt.  Od. 

Within  tha   PoaUl  Vsioa    4«.     4d.  ...  9».  8d.  ...  17f.  4d. 

OtW  PUcM 0*.  1(M.  ...  «•.  ed.  ..  IBi.  6d. 

(Pott  Ftm,  PajftbU  ia  Adratica.) 

*yk^4i.  Pod  Office  and  Pottal  Orderi  'or  Svhseriplvmt 
and  Advertisements,  thoutd  be  nuuie  fayaUe  to 
C.  H.  W,  Biotis.  tSS-HO,  Saliabury  Court,  Fle^ 
8$rut,  London^  and  be  crowd  "  I/nun  Bar^k," 

MOHD  VOLDVBS. 

r«t«.  /.,  //.,  and  JIJ.,  HMO  terUs,  of  "  Tbb  EucratCAl.  EffOl- 

sua"  on  fwtD  rtad\i,  nni  tan  he  had  bon-nd  in  blve  cloth, 

fjOi  httered,  price  S*.  6d.     Su&erriber^  can  havt  their  own  tiojiiet 

OUni  for  fi.  €d.,  or  evvtrt  for  bindiny  can  be  ofttawcf,  prict  S#, 

IHPORTANT  NOTICE. 

We  may  oeeaeionaUj/ feUow  the  lead  of  tntr  Amerioat*  GnUem- 
porwriet,  eapeeiaUy  uiten  Ihey  point  out  m  >«mcea&(<  way.  They 
are  not  haekwnrd  in  atliiny  Ihoir  friend*  to  do  ali  tAe^f  mh  for  Ike 
vdfart  of  the  fope*.  We  ask  emr  friends  to  remember  tw.  Ife 
paper  UmI  xce  knovi  tter  r^vaa  Snhectiiert  or  Advertietrt.  !for 
do  ttt;  in  faet,  *0f  invite  tKem,  believing  tkeU  (Aey  iotU  ftt  f»tt 
value  for  their  mMKy. 

/^f»«ci«i«n  eopiee  tif  the  paper  UnH  he  tent  on  tejue4t. 


DUNDEE. 

The  citizens  of  Dundee  have  foilowed  a  good 
example  in  getting  a  report  on  the  electric  lighting! 
of  their  city  firom  sach  an  able  engineer  as  Dr. 
Hopkinson.  AH  snch  reports  at  the  present  stage 
of  the  industry  are  exceedingly  vtUxiable,  honce  we  do 
not  hesitate  to  give  it  in  full.  At  present  a  large 
amount  of  oar  work  is  and  must  be  purely  from 
supposition.  We  estimate  this  and  that,  especially 
as  regards  expenditure  and  revenue,  but  while  tha 
former  may  be  approximately  correct,  nothing 
but  the  experience  of  time  will  give  a  correct 
value  to  the  latter.  The  experience  gained  in 
America  and  on  the  Continent,  or,  in  fact,  any- 
wh(ire  where  the  conditions  are  different,  only  assist* 
in  our  work  without  giving  to  it  a  certainty,  and. 
further,  as  we  have  so  many  times  said,  too  little  is 
made  in  our  estimation  of  the  probable  distribatioD 
of  power.  Dr.  Hopkinson  suggests  throe  Bete  of 
machinery,  any  two  of  which  would  carry  the  load, 
leaving  one  set  spare  or  under  repair.  It  will  be 
seen  that  Dr.  Hopkinson  depreciates  the  whole  cost 
at  the  rate  of  10  per  cent,  per  annum.  Thia  is  cer- 
tainly on  the  safe  side,  and  under  close  examina- 
tion appears  excessive.  However,  it  is  Ear  better  to 
depreciate  too  much  than  too  little.  If  the  former 
plan  is  carried  out,  the  time  comes  when  the  plant 
is  written  down  as  valueless,  while  if  too  little 
depreciation  is  made,  the  value  written  down  in  the 
balance-sheet  is  more  than  the  plant  is  worth,  and 
so  is  delusive. 

The  prime  cost,  with  the  smaller  alternating-cur- 
rent plant  referred  to,  is  put  at  d'7  pence  per  unit, 
and  this  is  reduced  with  a  larger  plant  to  3'14  pence 
per  unit.  Alternative  plans  are  discussed — viz.,  th« 
tbrce-wirc  system  and  several  modifications — bat 
these  will  be  better  read  in  the  report.  The  Isat 
two  clauses  refer  to  motors,  and  to  the  cost  as  com- 
pared with  gas.  Dr.  Hopkinson  estimates  that  elec- 
tricity could  be  supplied  for  motors  at  the  co6t  of  I'd 
pence  per  horse-power  per  hour,  "  a  6gare  which  is 
not  greatly  in  excess  of  the  cost  of  gas  for  a  gas- 
engine."  Referring  to  the  comparison  with  gas,  the 
price  for  electricity  is  about  3d.  per  1,000  candles 
extra,  but,  as  we  again  point  out,  to  the  cost  of  gas 
must  be  added  the  cost  of  rcdecoration.  Taking  it 
all  in  all,  if  this  estimate  is  fairly  correct,  the  cost  of 
electricity  would  be  loss  than  the  cost  of  gas. 


ON  THE  HEATING  OF  CONDUCTORS  BY  ELECTRIC 
CURRENTS.-IV. 

BY  A.   >:.  KENNILLY. 
Ox  THJ  HMIINQ  or  COSDUCTOBS    SlTSPKKtlSD     IN    TH« 

Open  Air  Overhead. 

For  theie  meuureaienls  nine  wirei  were  siupeadad 
about  «ix  feel  (180  centimetres)  from  th«  ground  parallel  to 
Mch  otber,  one  foot  (30  freutimetrea)  apart  mkI  supported 
on  glass  inmlators.  The  current  u-u  led  ihrougD  lImm 
wiret  in  series,  and  the  potential  diR'erence  between  poiata 
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on  each  wire  a  measured  distance  Bi>art  observed  in  the 
usual  w»y.     The  tests  were  made  on  two  successive  days, 
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(our  wires  being  tried  at  once  on  the  first  day  atitj  six  on 
tbe  Moond,  one  wire  tiAving  the  benefit  of  a  second  trial. 


Tbey  were  in  the  shade,  ajid  the  temperature  of  the  air  was 
28deg.  U.  by  dry  and  26dcg.  C.  by  wet  bulb  thermometer. 
The  ireather  wels  calm,  but  there  were  at  timee,  particularly 
oti  the  second  day,  slight  gasia  and  motions  of  tbe  air  not 
amauntinff,  however,  to  a  steady  breeze.  The  effect  of 
these  diaturljitiiceti  on  the  temperature  of  the  wlroa  w»s  *n 
great  ihut  the  readingn  were  all  very  unsteady  and  difficult 
Lo  uWrvB.  On  euveml  occaaioiiB  the  cITc^it  of  increasing 
the  current  in  the  wires  was  not  only  ncutraliscri,  but  even 
a|i{)erently  reversed  by  an  increased  motion  of  the  iiir. 
Conse([iient1y  the  results  obtained  have  been  much  less 
reliable  than  thoao  deduced  from  •jtnilar  wires  indoore. 

There  can  Im  little  doubt  that  if  the  air  out  of  dooi-3  were 
an  tranijnil  as  that  in  a  clnacd  looin,  the  coolim;  of  wires 
would  difler  in  those  [>luc«t4  only  in  respect  to  radintion. 
This  is  of  coiuTEO  EcUluin,  if  ever,  the  case,  and  tbe  efTect  of 
the  air'a  motion  in  asstating  convection  is  very  great.  These 
results  may  fairly  serve  to  indicate  the  mu:iuium  tempera- 
ture elevation  overhead  wires  can  attain  in  calm  weather, 
but  lo  what  extent  the  cunvective  loes  of  heat  can  attain  in 
windy  weather  is  nut  known,  and  is  pmbably  many  tiaioa 
greater  than  that  hert>  delerminod. 


OttWM    pmnamtlnK  Ui« 

^9  MUniHtod  inMii«Blii«aat  Die 

^  cniiVHtbvn  tt  illlTennt  inn 

. — I  IwrBlure   elcrsUnni   •■!    Ms 


i 


II  vaMrnti  fftvTvniiii  tfe  .t«ii«i  cVi-i. 

m.  •-««•>[(   ■IHtHVriMi   wuU  «f   CVIIVICIICO. 


Fig.  »  shows  the  curves  i)lotted  from  the  observations. 
Owing  to  the  variation  in  the  reodingB,  some  little  judg- 
ment had  to  bo  exercised  in  selecting  the  best  mean  values. 
Two  of  the  wires  were  covered  with  white  cotton,  one 
cnvored  with  braided  and  bUckened  cotton,  while  tbe 
remaining  six  were  bare,  soft  copper  wirca,  snch  iw  are 
j^nerally  usefl  for  overhead  electric  light  conductors.  The 
black-govered  wire  ia  shown  to  have  roaintalrod  about  2^ 
\KV  cent,  loss  tcmporMlure  elevation  than  the  haro  wire  of 
eiiual  diameter  and  con-iuctivity.  On  the  other  hand,  the 
while-covered  wires  Xoe.  I.  and  VII.  in  the  figure  were 
sensibly  hotter  than  the  corresponding  diamctent  of  bare 
wire,  the  elevation  of  No.  YII.  being  about  10  gier  cent., 
that  of  No.  1  nearly  00  per  cent,  in  excess.  This  large 
excess  in  the  latter  case  is,  however,  perhap«  attributable 
to  the  fact,  discovered  in  working  out  the  results,  that  the 
conductivity  of  this  wire  was  low,  and  its  behaviour  may 
not  have  boon  reliable. 

The  fact  of  the  coolintf  of  a  wire  being  assisted  by  an 
insulating  covering  was  pointed  out  on  theoretical  grounds 
by  Prof.  Forbea  m  his  jMper  aJready  alluded  to.  He 
ehowod  that  the  greater  radiating  surface  so  obtained  more 
than  componaatco,  up  to  a  certain  thickness  of  coating,  fov 
the  jMor  thermal  conductivity  of  the  insuUtor.  It  ap[iear«>-> 
however,  th.«  with  these  wires  tested  tl«  hiVjsa  wf4«se«v^ 
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fcHiDed  an  «xceplion  to  the  nile,  the  mrface  baing  pi-o^.^bly 
less  favourable  to  nuliatioii. 

Curvtis  Not.  IV.  and  V.  ro|]Tcseat  the  behaviour  of  t.ho 
Mine  nHro  on  the  two  succeaalve  dnys,  and  show  the 
temperature  elevation  to  have  been  nboilt  seven  per  cent. 
leas  on  the  second  trial,  owinft  pcrhn.|M  to  the  greater  degree 
ai  movemeot  in  the  air  on  that  uci:a»iuri,  cu  iLlreudy 
mentioned. 

Fig.  9  gives  the  OBtimaLed  heat  mean  values  of  the  convec- 
tion for  each  of  the  bare  wireet  al  vaiious  temperature 
elevations.  ThoM  have  hccii  obtuiiieil  by  deducting  from  the 
total  enorgj"  per  linear  centimetre  the  radinteil  losis  as 
determined  from  the  measurements  indoors,  and  the  difTe- 
rence  in  shovn  na  convection  in  watts  per  linear  centimetre. 
Owing  to  the  great  varialjon  itotice<l  iti  the  connection, 
thoy  cannot  be  regardod  ae  more  than  appT-oximation«, 
bat  as  far  as  40deg.  0.  of  rise  they  appear  to  ha 
nearly  SFtraight  lines,  with  the  exception  of  the  smallest 
wira  The  excoM  of  convection  over  that  found  within 
doors  is  also  pracUcally  proportional  to  tho  diameter  of  the 
wire.  NoriH  it  nnrcasonamc  that  while  with  the  convection  in 
still  air.wherethe  eiier>^'  of  dispUcauient  is  entirely .*in)plied 
by  the  wire  through  cotuluction,  the  dtnmcU^r  of  the  wire 
may  not  play  u  iHX)minent  {«rt ;  yet  when  the  energy  of 


as  within,  the  error  involved  not  being  large,  and  tbey  can 
at  l>c«t  only  fix  the  maximum  olovatjon  of  t«mperatare 
attainable  in  calm  weather.  By  their  use  the  following 
table  has  been  calculated  up  to  1,500  amperes,  although 
:KH) amperes  was  thestronRBst testing  current.  To  the  latter 
limit,  however,  the  accuracy  of  the  tibia  in  ropresentiog  the 
heating  as  actually  esbinuted  from  tho  moosurenentd  may 
be  judged  from  the  following comjiorition  between  obterred 
and  caTculate^l  curi'etitit  in  the  caAC  of  the  four  largest  wiios. 


niuiiiuUn'. 


B^It.  C. 

Ob-   (;»icu 


D-154  

0  205  

0239  

0290  ,  „ 


VOee.  C.       20ieg.  C.        4MGR.  C. 

Ob-     Oslcu-'  OV     CUoa-  Ob-     C»l«i. 

NTTcd.  latMlJMrvvd.  bttd^rreiL  Uiad. 


»1  S4 

72-6  72 

93  92 

J56-6  125 


72        75         06      106 
102-5    101        145      142 


140 
202 


189 
170 


192  lao 
264-5  240 


127  142 

196  19b 

2S0  2S0; 

305  S28 


Kk^umk  of  Hk»ui.T9, 

Wires  in  w«>oden  panelling  heated  bjj-  current*  are  cooleil 
by  condiirtion  under  complex  numerical  conditions.  As 
the  temperature  o(  tbu  wire  aitd  [nnet  rise,  radiation  and 


ijiirre*  rcprt«»nHn«  <^rTtnc  «tntii|[tlii 
t«qalr«dtaaler*tetlut«mjwralBr«*uf 
aUMDptAl'n- !'•  >tlv>in(it.  fi.  10,  3(1. 
■dIU  i1«k,  C.  rof  Inlirht  tad  bliclt- 
on»d,  1hk»  c<)¥P«r ttf  Mwtrccnl.  con- 
(iitcUiiiT  «^Ml  mwMDavil  ovainail 


J  S  »j  3  3  '!t  a  ?i  !l  !i  M  M  ri  !i 


!l  3 


no   I*  «v»t<  •f*aiMit<H>o  »>i  cvDMin  mtustu  M«vHit>  ro*  tit<r>T«i>  d>  •laMitivM  n  tn»tt  i*u  N(>  nk 


tho  moving  air  is  supplied  from  external  sources,  and  the 
air  paninj;  round  the  wire  carries  off  ita  heat,  the  increase 
of  convection  should  depend  upon  the  extent  of  the  hot 
surface  exposetl,  aiid  hence  bo  closely  proportional  to  the 
diameter. 

The  best  meati  values  of  the  convection  afforded  by  the 
experimonla  appear  to  be  : 

OOOlTi''  +  0-013t/  wzlUs  [Xst  lincai  centimetre  por 
d«Rrc«  U.  duration, 
d  bnog  expresMd  in  centimetroe,  ao  that  th«  convection 
from  an  overhead  wire  one  centimetre  in  diameter  would 
be  eight  times  as  great  as  within  dooi-s.     Modifying  the 
previous  fomula  to  these  data,  it  hocomes : 

c  =  0-88W     /'^(n^TR.-t-O-QIBO-t-OQOlTST 


convection  come  Into  play.  I^o  simple  and  precise  law 
can  be  given  for  the  limiting  temperature,  but  the  limiting 
safe  current  approximatelv  follows  the  diameter  in  eeequi- 
plicate  ratio,  or  in  s^nnbow  the  \ye*it  empirical  formula  ia 

Also  i£  the  limitinjj;  safe  diameter  nf  an  inmilated  panelled 
wire  be  such  that  twice  the  proposed  full  load  apou  it 
shall  only  raise  its  temperature  40dag.  C^  then  tb*  best 
fominla  IB 

d  being  in  inches  aod  r  in  ampcnw  ;  or  rou^ly. 


J' 


and 


r(l+0-0l>388T) 
Simplifying,  for  bright  ci>|i[)er,  m=  1, 

■i'iJ+t 
1-00388  T 
and  for  blacltened  copper, 

/rU0QR.  +  7-4rfi  +  < 
V       rTa*J0585T 


'^  "     V  1-1-  0-003S 


Cm  28-Q<f 


These  foiTnnl:"  involve  the  aimumption.  known  to  be  in- 
accurate, that  the  radiation  has  the  sane  value  out  of  doors 


rJ. 


70' 


A  bare  wire  in  still  air  cools  by  radiation  and  convectiou. 
The  radiation  follows  the  law  of  Piilong  and  Petit.  It 
\-arivs  with  the  surface  nature  of  the  wire,  and  also, 
strictly  epoalcing,  with  the  surface  nature  of  sorrounding 
bodies.  For  practical  purposes,  however,  the  onvirannenfi 
may  be  loft  out  of  consideration  and  the  radiation  of  a 
bright  coppor  wire  may  be  multiplied  by  a  coefficient  which 
is  I '7  for  a  surface  of  thin  Ghclbu-  ^-amish  and  20  for  a 
varnish  of  lampblaclt  and  shellac.  The  convection  for 
small  dilferenees  of  temperature  appears  to  be  neariy  pro- 
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I 


portionul  to  tho  tomperature  deration,  and  depends,  among 
olbcr  tbingti,  upon  tlie  form  of  the  conductor.  It  al»o 
seema  to  increase  slowly  with  the  diametei  o(  th«  wire,  but 
more  thnn  this  the  mcjtauremonts  have  not  thus  far  dotcr- 
mined.  It  may  he  taken  a.pproxim.'kUly  aa  0*0017>'>  walta 
per  liuttir  centinieti-e  of  all  wireti  (or  each  degree  C.  of 
tmnperatur«  elevation. 

A  baro  wire  In  air  out  of  doors  in  subject  to  a  rory  f^rmi 
increase  of  convoctivo  cooling  even  in  calm  weather.  Tho 
convection  excess  over  that  indoors  may  he  ronghly  taken  aa 
00 1 S X  (i  watta  per  linear  contimetxo  per  degree  C.  eleva- 
tion in  calm  woathor,  J  boint;  tho  diameter  of  tho  wire  in 
centimetres. 

A  coating  of  black  cotton  of  ordinary  thickncas  on  a 
^TUponded  wire  reduces  tho  temporatui-e  etevation,  hut  one 
of  white  cotton  seems  rather  to  increase  it 

Tadle  of  ciiTTRnl  %tniiigt1iH  (niiiiiiii.ii)  n'hir'})  will  •i1<?vsU>  i\ii!  tein> 
ueralun  of  bam  overhwiJ  wpiwr  wire*  of  98  per  cent.  coD'iuotivity. 
Mc|[.,  ICMeg.,  20il«K.,  and  lOdag.  C.  in  oaltn  weather,  for  any  given 
diameter  up  Id  one  incli. 


I 


DUin»t«r, 

5dBftC. 

lOdeg.  C. 

20<lcg.  0. 

40cIeg.C. 

■i 

i 

■3 

_ 

a 

, 

s 

ts 

C3 

ti 

tt 

i* 

!•* 

Of 

S 

^ 

-M 

JS 

J* 

J3 

M 

o 
Q 

a 

«5 

u 

a 

AD 

M 

J 

r 

s 

•^ 

V 

SI 

A 

A 

14 

s 

" 

n 

a 

0-06 

IS 

13 

17 

IS 

23 

25 

30 

33 

010 

— 

28 

30 

40 

42 

55 

57 

75 

78 

0-16 

— 

48 

Si 

67 

70 

94 

m 

130 

136 

0-20 

71 

74 

99 

105 

139 

148 

193 

201 

O'SIb 

— 

98 

lot 

136 

143 

leo 

200 

264 

278 

0'30 

— 

128 

13 1 

I7B 

186 

250 

260 

3*4 

350 

0-35 

— 

160 

164 

224 

232 

312 

356 

426 

cso 

0-40 

— 

193 

201 

271 

284 

376 

390 

518 

546 

0-46 

— 

220 

iAl 

321 

337 

446 

468 

616 

652 

0-SO 

— 

268 

282 

374 

393 

621 

548 

719 

76t 

0'(* 

— 

308 

534 

430 

452 

696 

630 

825 

873 

0-W 

— 

Ai9 

367 

488 

614 

679 

714 

932 

99C 

0^ 

— 

360 

410 

650 

680 

762 

802 

1,050 

1,110 

lym 

— 

AM 

1A6 

612 

626 

eso 

893 

1,170 

1.240 

0-75 

— 

480 

506 

677 

715 

940 

9B8 

1,296 

1.S70 

0-BO 

— 

630 

666 

746 

786 

1,030 

1,080 

1,440 

1.510 

U-Ub 

— 

htU 

608 

816 

862 

l.)30 

1.19Q 

— 

— 

01» 

— 

632 

662 

890 

934 

1,230 

1.300 

— ■ 

— 

0-Wi 

— 

688 

■m 

960 

1,010 

1,340 

1,410 

— 

— 

1-00 

— 

740 
21 

'.■80 
S3 

1,030 

1,080 

1,440 

1,520 

— 

— 

_ 

0!! 

29 

31 

40 

44 

68 

59 

-— 

O-fl 

62 

54 

71 

75 

100 

105 

139 

145 

— 

0-6 

90 

93 

125 

132 

176 

134 

244 

256 

— 

OS 

139 

141 

192 

200 

268 

280 

370 

383 

— 

i-o 

190 

1B6 

2&9 

276 

367 

380 

506 

553 

— 

1-2 

245 

267 

343 

360 

478 

501 

560 

600 

— 

1*4 

310 

325 

432 

455 

602 

632 

816 

877 

— 

1-6 

575 

393 

525 

555 

728 

765 

1.000 

1.060 

— 

IB 

443 

465 

625 

660 

870 

910 

1.190 

1.260 

— 

2-0 

517 

544 

728 

765 

1.010 

1.060 

1,400 

1,470 

— 

2'2     586 

tm 

839 

880 

l.l&O 

1.220 

— 

— 

— 

2-i     680 

710 

950 

995 

1.5O0 

1.570 

"^ 

^" 

Thla  table  is  K{irefi«iiie'l  graiihluslly  by  Fig.  10. 


FLORENCE. 


The  Municipality  of  the  city  ot  Florence  having  dwrided 
to  grant  by  means  of  tenders  a  concession  for  the  produc- 
tion and  transmi-sRion  of  the  electric  current,  both  for 
purposes  of  illumination  and  transmitting  power,  for  the 
use  of  the  public,  hcrowith  informs  us  that  tenders  for 
obtainin}{  the  said  conceaaion  will  he  received  up  to 
February  l.%  1890. 

Tho  principal  clauses  and  conditions  of  the  conoession 
are  as  follows : 

1st.  That  all  the  conductors  to  he  used  for  the  Lrans- 
misrion  of  the  electricity  are  to  be  underground. 

3nd.  Thiit  the  tiifforcnco  of  potential  between  the  earth 
and  all  those  parts  which  may  bo  touched  by  those  making 
nae  of  the  current  must  be  below  150  volts.  In  the  mains, 
boworer,  plaootl  underftroiind.  there  may  ho  a  pTOSVtire  of 
1,000  volta. 


Srd.  Tbtt  the  tariff  price  to  be  charged  in  accordance 
with  the  energy  supplied. 

4th.  Tbtit  too  concflision,  in  consideration  of  the  primary 
fitting  lip  conceded,  shall  have  the  duration  of  40  years. 

Ath.  That  the  applicants  for  thn  concession  shcill  sand 
in  documflnts  aucH  as  to  prove  and  show  their  having 
obtained  and  worked  other  similar  coiicei!8ions  with  satis- 
factory and  successful  results,  at  the  same  time  stating 
what  syabem  the?  intend  adopting  for  the  production  and 
tranflmiiMion  of  tho  electric  current. 

Gth.  In  order  that  t«nder«  sent  in  be  taken  into  con- 
Bidoiubion  a  temporary  deposit  of  S-ljOOO  Italian  lire  in 
cash  or  in  Italian  funds  shall  he  made. 

For  all  further  information  concerning  the  above  concos- 
aion,  and,  moreover,  to  obtain  a  copy  of  tk«  condilioun  in 
full,  as  agreed  uiron  anti  vcitod  by  lheMunici|»Ll  t'ouncii,  it 
is  necessary  to  apply  to  the  secretary  of  tho  Miuiicipalily, 
Palazzo  Vecchio,  Florence. 

(Segrvtorta  del  Comune  di  Fii-ense,  Palaziio  Vecchiot) 


FACETIiE. 

When  is  an  o|>er&  hat  not  an  opera  hat  1  When  it's  a 
Kapp  tranafomer. 

When  is  an  electriciai]  like  one  of  his  own  instrutnents  1 
When  he  is  an  ammete(u)r. 

^Vbcn  does  an  electric  light  company  move  fattest  1 
When  it  is  seen  tairing  up  the  Strand. 

What  is  the  most  seasonable  present  foran  eloctriciaa 
abroad  i    A  Christmas  ampere  from  ohm. 

Wh»t  will  happen  if  the  Deptford  inttudlatlon  were  toj 
brealc  down  1    Tno  shareholders  wonld  bo  feirantic  * 

When  an  electriciiin  ia  aRtced  to  put  fresh  cut-oiits  into  It 
now  circuit,  what  should  ho  do  1     Mo  should  rc-fusa 

The  lirst  two  1,000  h.p.  convertera  of  the  L.  E.  S.  Cor- 
pomlioM  have  Wen  nicltuamed  "Moody''  and  "Sankey." 

Why  could  we  very  probably  neglect  to  put  insulalton 
on  the  house  wires  in  a  transformor  system  1  Because  it  is 
really  a  secondary  consideration. 

Voice  (throuKh  the  telephone):  "You  doo't  Mcm  to 
recogiiiBe  me."  Gentleman  (listening):  "  Well,  I  seem  to 
know  your  face;  but  I  can't  exactly  remember  your 
name." 


COMPANIES'  MEETINGS. 


METROPOLITAN  ELECTRIC  SUPPLY  COMPANY. 

TlimeKJiiil  onliij«ry  gewml  tmxititig  of  lim  Mrtro|«litiin  Kle 
.Sin>i>!y  Cfmipwiy,  Limited,  wm  held  on  Fri'ley  at  Winchester  House, 
Olil  BTO(id.rtr«t.  E.C.  flir  John  Pordor.  K.C.M.O.,  in  theohair. 

Tlii:  ftocntoJT  I  Mr  K,  CunlifTn  Oww)  rroJ  iUp  DoUoa  convoniug 
the  iiKv'inK. 

Thi;  Tcpfirt  of  thft  DiKsetor*  mjil  li«l«nM'-»h<*t  wcto  m  fdlkvo  : 

The  UiKc^tora  lisrc  utt«racUr>n  in  ■iibmittinff  tha  anunswl  stats-l 
ment  of  •Moiinlsi  to  Sejitemlmr  30,  1889,  soil  in  infonning  the  xhar 
hoMrn  nf  thr  pmitrrsi  iriwln  by  the  CtnnfMiov.     Sinco  thr  laM  ftenar 
meoting  imponaut  rifiliti  have  been  gnnted  to  tho  CoiDpaajr,  vjt 
tbo  wnrtivn  of  the  Uokrd  of  Trade,  and  nmlirmed  by  FkriiaiMut 
KxtnuiriTn  inirtaUatiDi)  voTkn  hnvn  been    a»n|ilet«d,   and    sm 
mipplying    the     elcotric     liaht,    and     other    work*   of  thi>    anBl 
rhanctPT  an  in  (sn^reM  and  approuli  mnpktion  lor  tke  tfflo 
lighridg    of     the     ar««n    aangned     to     the    Corapanr.      T 
uoas   ate  ostiiisted  to  indndc  in  the  sKKiegatc  ahotit  36   mil 
»f   ttraete,  *    Itrgo  number   of    nhitli  run    llironglL  i«ine    of  thi 
w^*ltliii'»t  portion*  of  thf  roi'rwpolw.    Th*  existing  d^^mund  for  the 
fllt'ptrii?  li;(1it  f»r  cii'm'ilii  tlin  CnmpRnj'n  jiowiir  of  sHptily,  nrrn   if  ile 
(tutlLoristtil  rnpittl  liail  bei?n  nil  called  up  anil  exjieDdpo  on  iiistsUstiiUl 
work*,  and  thn  Dircotara  lievr  norkr  tlidr  coneideration  the  tane  cti 
Jebenttiro*  et  •  niodcnt«  rate  ol  iiitertst.  so  aa  to  avoid  iDcrtaatnK  thM 
s!iar«  «si'it«I  at  pr«9ent.     If,  bowcrer,  the  aatid|»tions  of  the  Dlrao-'l 
toiN  are  rf«lUeil,  there  weniii  lUtla  <)oitbt  thtit  the  tiherc  eautsl  of  thfl  j 
Coni]wny  will  havt  to  be  oonsideMbly  sugtnented.    Tlie  Cnairmsn.  L 
the  evidenrn  be  ^re  hefon  the  Board  of  Trade  «ii|aiiT,  stated  tns 
l(  the  Oonuonv  were  •■  euooessfal  ai  he  expedod,  its  «hsn  caplul 
£600.000  voiilf)  have  to  be  incroued  fonrfoH  and  the  prewal  pnw-l 
l>ecla  ufLhaCotnMtiy,  judging  from  ihoact'aal  si>[>1ieeti(»D«  for  tbellKhl:) 
iMMrdcd   in   its  wwka,  point  ti)  tlii»  rt«tiinet(i  bejag  vwifieil,  end  to  »'; 
highlj"i«ti»r»rti»fv  ilividfn'l  being  estned.  The  large«t  ifm  orcaniUli 
fl.tjiviidllitrr  is  tliet  ioi-iirreil  upon  (he  erection  of  the  stations  wUeh 
■ic  <ttHt.-ribod  in  rian};ra|>h  lOi     Otace  the  last  general  inoetiiig,  ihie 
Uoatd  of  Trade,  sotinf;  aader  the  ])owen  oonferrnl  upon  that  drnKPf 
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Balaxcr-Sbbbt,  Sept.  30,  1839. 

£        >.  •!. 
To  SUAItX  OAriTU.  :— 
40,900  OMinarv  SIian>«    of  illO 

Mch 499,000    0    0 

100  7oDDilFn'ShAr«Bor£10each.        1,000    0    0 


£ 


600.000    0    0 


„  Shakrh  IsHL'P.n  :— 

43,d00  OrdioATv  SbwM  of  £10 
Mvh  cm  irhicli  li»*  bcfm  utioil 
£5p.i.Sh«i« 131,700 

^033  Ordinanr  Sh*.rMof £10  aub 
iKiiiNl  u  fully  pud 20.320 


Itm   Oilla  in    ttrnti  (ot  vhUit 
£3.426  l>s«  Wu  Mn««   pud)... 

100  Founilara'  stivea  ol  £10  cadi 
full]ri*W   

,,  LokD  from  Bank«n 

,,  fiandryOredit  BAlancM 


l&i,02a    0    0 
3.73&  11    0 


148,2M    9    0 
1,000    0    0 


146,254  fl  0 
10.043  n  3 
42,30&    1  11 

£201.585    2    2 


£  *.  d. 
By  Cadtal  Exi'EsniTURE:— 
EipcDdltun)  OD  fiUliuuH  at  Wlilt«- 
h»U,  Sardinlvnlrml,  Rfttlibon«- 
plate,  VftiJutiMteT-xjiiaru,  M^Tyl*- 
Dona,  Waterloo  and  QrMnmor* 
Wlisnrra,  Ralitr^'  Kuotnv.  Ofieca. 
Overbeoid      and       Under^niitl 

Maixia,  fte, 

Ewlealoa- plane  Proiiertr. 

Coniulliii(-  Biif^nrcr'a   Vfta,    Legti 
ExiXDMA,  Accouiiunt'i  Oh»Tf(p«, 

Ma|>8.  I'Ihuh.  Al- ...  .  

ParliamvtiUrv  e;i[ieni>G*  uid  Buaid 

of  Trade  euquiry 

FnJlinfiiai/  Eiiienntii 

JaataU«tiaii  an-u.  ticooral  fixpcndt- 
WW:— 

£tif(lD«tfnng  Dcpartniant 2,907  16    9 

Wtuking  anil  uiunUinittir  tlia 
SUtioDj,  Hentx,  lUUa.'ftxaa. 
UaitaKeinont,  Dirtctora'  Fees, 
and  other  Bx|icnsM 13.063    4    6 

15,961     3    6 

Ltu  Siipuly  of  Light  nnd  Powpr, 
and  OT-iivr  Iiiroirin,,.. 6,127    5    2 

OtRci    Fnrnitiire  , 

Btocka  of   TooI^    Stnnt.    Bta- 
Urials,  Ac,  ]Kir  vaUitiinnN... 

Riindiy  DcbCont 

Caah  tt  Banka  and  Jn  Iiaud 


d. 


143,996  10 
1S.S80    7 


1,623    0    0 


4.80S  16 

6.052  10 


9.833  IB  a 

£177.830    2  7 

673  14  £ 

3^1    1  10 

fl,SZ2  13  3 

fi,95&    6  1 

X201.663    2  2 


i: 


mtnt  by  t1i«  KleetHc  Ll^hltug  At-ta,  Imve  held  an  olHctat  ctiqiiiry  into 
the  applicaliotie  by  Llib  atiil  oilier  com|i*ni<'s  for  |>r(ivi«ion>l  ordon 
and  liomiM  Tliiit  euiiulry  lulul  tlimiijili  ilm  motilli  of  Ajiril.  uid 
iwultoil  iu  a  valuable  nporL  by  ^lajnt  Uniimlin.  thr  Hoanl  uf  Trndti 
ilia|>«Ot<ir,  ivfaurtiii  li«  rvcuuiuicuJcil  that  tlicrt  itlitiiild  l-c  allotted  lo 
thU  Coinpany  the  follovlaj;  artiai : 

Viultr  Ikt  MUl-LvuduK  Onler. — Tbc  u-hol*  ttf  [ho  area*  romjiTiinl 
In  St.  ailea-lii-tlie-Pietdtt ;  St.  tleo^,  Itliuimibiiry  ;  St.  Aiidrrn'. 
nalbo[Q-abov«.Il«n  ;  St.  G«orjie.tlia>MamT  ;  9t.  ArptildiriK.  Saffruif 
hUl ;  Hattoii-nrclen ;  Kly-naita  and  Kly-t>1ace:  tho  Libcity  of 
GlaaHli«n»e-y«nt;  St.  Anne,  Soliv ;  St.  I'aiU,  Govcnt  GardcD  i  SL 
John  the  Baptiat  ;  Savoy,  or  I'rvcinct  of  Savoy;  St.  MAty-UOtaDd  j 
Sl  Clvnimit  Daaea  and  the  Liberty  ol  thr  Kolli ;  u<g*thor  irith  the 
eitra-paroeliial  placM  kno«m  aa  tlw  Cliartar  fioU4«,  Oray'i  Inn, 
Uncoln'a  Itm,  Staple  Inn,  and  Furniral'l  Inn. 

UmUr  (Ac  fTut  LmiJm  Onkr.—t^z  whole  ofcbo  pariah  of  Uaryle- 
bon^ 

UlUir  th»  8>»M  Lo'.tdM.  Ordfi:-~Thc  tvholc  af  tbo  paHalioe  of  Ht. 
Han,  Lambeth ;  St.  Leonard,  !<lrMLliaui  ;  and  Claphain. 

vitdtr  lit  Hilt.— A  iHjrtian  uf  tho  patisliorSt,  Marlin-in-Uiu-Fixldh. 

The  DtreoCors  dividoJ  not  to  [iroprod  with  tho  South  London  nnlcr. 
but  |>n>|wao  niakiiiK  a  ftiub  epplk-ation  for  it,  irlion  thoy  hope  to 
iR»ke  aatiahctoty  arreti^uitiilA  with  iUc  local  authoriliu  with  whom 
tbsy  woM  not  able  to  Nalllr  te.tma  irithiii  thu  time  at  thoir  ditpOML 
A  Uieer  pottioB  ofSL  itftrtin-in>th<i  Fielda  than  tliat  reeommendad 
was  alttirwarda  oosoedwL  Tha  ninaininu  arvlera  were  oonAmed  by 
Parliamtiit  daring  the  laat  saaiioo.  Too  rinilt  of  thli  legislation 
liw  boen  la  icitra  the  Company  the  riaht  ot  supplyiug  oltctridiy 
withio  the  abore-namotl  areaa,  and  if  Ene  Board  of  Tiade,  to  araid 
tho  ftMjuent  hioaking  up  of  ttrceta  and  inter  fere  uoe  with  traflic, 
adhere  tt  ilia  jirianipli  Uid  -lawn,  that  not  more  than  two  oamiuni<f 
liall  b«  ncomnwnited  for  eaali  diatriot,  000  reatrlcted  t«  the  hm  of 


the  altetnats-outrent  tnniitormeray9t«ni,aiid  tiie  Other  to  the  nMoftk* 
c«utltkUouii-eurT«iit  ityatein,  rutnre  compstltlon  will  be  limited.  Thti 
(irindplu,  valuubte  in  ilMilr,  aiid  of  mat  aerrloebttlh  to  this  Company 
and  the  ]>ublic,  rouht  oaly  be  ujihuldafler  a  full  and  esbuislivo  eDiinlry 
into  the  mtana  of  the  i-artom  conijiaiiivs,  iii'l  llivii  propoeed  inetBoSa 
of  supply.  This  ntPewarily  inrolved  coiisld*r«ble>MUy«Bd  expenee, 
lioDi  tibv  London  County  Council  and  tb«  looal  autborluea  taking  pan 
iu  the  eininirT  oouducteil  by  Major  MariuiUn.  and  alao  in  lbs  inW- 
qiient  pro(?MxIini[>  berore  the  Ooinmitte«!i  of  both  Hotuca  of  Putii- 
mont.  TUf  subject  lion  bern  Uioroujthly  thrashed  oat,  and  tbi  Wc* 
end  importniit  arou  aatignsd  tn  thie  Company  wtU  be  aupplud  wttll 
tlie  olaclni:  light  imdM- aatiaCaclory  cohditloTi*,  wliidi  hare,  nuirMTer, 
[ha  aUvantagn  of  both  dv|MftiriuulAl  and  MrllamantAiy  aanoUon. 
Tliu  Comiiany  is  aookiiig  iiowem  t^  tiijiply  ulnct  areaa  ot  the  tDctio- 
polii,  and  haa  niven  the  remiiaitc  notictu  t»  that  effect.  It  ronat  be 
□ndTstowl  that  the  poaiHon  of  the  Company  with  regard  to  its 
allotted  oTcaa  boa  been  Dsly  recently  niUioiently  Msurtd  tu  warrant 
the  UircclDtt  in  cumplotikg  lh«ir  system  el  eunply.  It  vae  not  until 
after  thnK'Wiil.'uwi  lit  had  lM!«n  given  In  the  Coimrtnaloiy  Aelxin  AugOM 
tnsl,  thai  thn  C<>iii|u)tiy  wae  aiithomod  to  bntak  uu  atneta  for  die 

Iiiir(ioie  of  laying  iiiiiIerKroriint  lujiinn.  NoLwithxtAnditig  tliia,  it  will 
la  tvm  by  the  fdlluniiifc  1i»t  of  cetitml  slalion*  tliat  gpoi  vork  baa 
hMti  duufi,  aud  tliai  the  demutda  on  the  reoeutly  coin|>leted  st«tioa  at 
3«idii]ia'*tni»(  are  already  m>  Croat  aa  to  necoaiitatf  a  dapll«*tion  of 
the  sxisting  plant.  For  mpp^jng  eleetrieity  in  the  Coinpany'ii  ar*aa, 
the  folkwing  oeutn)  atation*  have  boon  orwLod,  ate  in  counie  of  erce> 
tioa.  or  ar«  aboat  to  ho  etvotcd  : 

(I)  Brecied  and  working,  (a)  ^'IdMlinll  fetation  (ContinuoMs 
Currenil.— Thtti  station  ia  now  al>ont  to  be  fully  vtuployed.  the 
dvuiande  fur  cumt»t  I-riqi^  in  exoeea  ol  ita  capacity,  renrd  being  had 
to  tho  rt'j  uireuieiitx  ol  Whiteliatl  Court  when  completed,  (b)  Sardiahi' 
■treet,  line«Ui'a-iDn -fields.  Alternate -CiirrwDt  Truiafnrnwr).— Thii 
alalion  commeuced  working  on  the  Slat  September  laat.  Thsdemand 
lor  light  being  in  eKCuioFthe  present  capaci^,  tho  Direotora  have 
lately  decided  to  orler  tbo  completion  of  the  aUtien,  by  whiok  ita 

giwor  of  aupply  will  bo  loorc  than  doubled.  ('}  Uatnbeae-pUee, 
xford-itieft  (Altcroat^  Current  Transforooer).— A  email  aution  on 
thi<  alto  wai  purchawd  in  Pobmary  last  asa  going  concorn.  Arrange- 
uieula  were  uiadc  for  tho  »icction  of  a  larger  plant,  and  a  portion  of 
the  upw  riiafhiu«ry  Is  now  running.  The  lull  capacity  of  thia  station 
i.i  also  fully  elit,'aj,'ed. 

(2)  In  course  ul  ooiulntctbu.  itl)  SouUimuws,  Mantlieater-aqaare:, 
ftUryl'ilionc,  [AllvniBts-Currvut  Trsii«runiier].— A  Ur]|^  station  ia  In 
tonne  of  eonstniotion  on  this  site,  anil  will,  It  is  espeetail.  commonca 
working  next  t^ins.  (e)  Waterloo  Wharf  (Altoraalfl-CtnTeiit  Tran»- 
lonner].— Tlie  uiacMoery  for  tUa  ituion  ia  in  a  forward  stkto,  bat 
t!ic  [lin-ctord  have  delayed  erecting  balldliigR  owiog  to  negotiatioiw 
which  are  not  yet  concliitted  with  tne  London  Oonoly  Oouual. 

{3)  About  be  eonatructed.  {/)  A  etation  within  the  Strand  dietnet 
(qow  being  pnTtlaJly  supplied  iTom  Sardinia  street).  And  oonditiaa- 
ally  an  thu  Cutni>iuy  ubtauiing  llie  powori  for  which  th^  are  •4A- 
iiR  :  C?)  A  iclaliuu  la  supply  the  wtatwu  pottion  of  the  City,  and  (A) 
a  alation  to  mipply  PuhUiigtun. 

The  audilora,  Uiauini.  Deloitlc,  Ddtct,  OriOiths,  and  Co..  redro.  aad 
offer  thprasclves  for  rc-elpction. 

Thr  Cbainaan,  in laoving  theadoptioii  of  tli»  report,  eaid  the  iliaro- 
holitem  hiuS  iiufurv  thfin  a  very  full  report  of  the  work  they  had  bMn 
cngagril  u|K)ti  during  iIir  liiiaiidul  year  which  ended  oa  ile^tenibtf  30 
Inst.  They  wonh!  imiici-  Hint  the  whole  of  that  period  wu  tJakcti  up 
in  obtoining  irarliamnntftiy  iianction  for  tbeir  aohaaiea,  uul  in  the 
ercotaoD  of  central  etatione  for  the  (apply  •if  eleotrioity  wi^io  the 
distrieta  whifU  had  been  allott«l  to  them  liy  the  LeglalatBra.  Th«y 
mnst,  tlinreroro,  look  upon  thti  ueriml  as  one  wherein  the  fotindalitmi 
of  thoir  future  aiicomahad  been  tinnly  kid.  aud  he  tbongkt  tbey  would 
thnrn  with  the  Board  in  l!i«  pouvirtiou  that  tliia  succeM  was  aMorad 
whri)  they  coiwideral  the  large  mi  important  anjae  they  were  called 
upon  to  supply,  and  th<  enonaoua  demand  for  tight  shich  owl  thetn 
on  eTory  utifn.  As  nii  illiutrstion  of  the  importanfe  of  their  ar«ws, 
ho  might  atatA  tliat  It  hail  beoD  Mtimated  that,  |iuttiug  aaide  tin 
large  number  of  non-irvsidonia  who  wen  om[iloy<<l  in  tbeoe  dletricta 
diinnn  biudn**!  linnn«,  timre  was  n  rriidRut  (xipiilatloa  ol  upwarda  ol 
300.00a  Ilr  wiki  informol  that  tliogaacaneuiuedintbtaearou  repra- 
h'ulcd  a  rvv«niiT  ot  £337.500  a  you,  and,  granting  that  tbey  took 
fi'oiii  tlic  ijiu  i'fliii|i«iiiea  a  )Hnlii>n  only  ef  the  llghtlBg,  tlMy  bad  every 
rtiuau  la  (Lnli<-i[iatp  a  luuidaonia  income.  Although  they  must  look 
iipou  the  jHut  yoar  «■  |ire|atratory,  it  wiu  natiabutory  that  durUig 
that  period  th«f  had  eamuc)  a  turn  of  £6,127.  This  ainuunt 
waa  cliiofiT  roCGired  flooi  the  supply  ol  light  at  their  Whileliall 
atation.  They  had  thongbt  it  rnidant  to  [ilaoe  Ifaat  »tiin 
towanl*  lh(T  rnducticn  <if  tho  gcntrai  oipcndilUft  of  tbo  ywar,  so 
thai  thry  tnight  bo  i-nivblnl  to  start  the  preaent  Ihunokl  y«ar  with  a 
cnuil'irjitiv'nly  clean  sheet.  I'ractintily,  tlia  wholuof  the  expenditure 
last  veer  wu  capital  oxpenditure,  and  they  would  thenfore  have  the 
Alii  £«neflt  now  of  tbo  productive  pewen  of  thoec  atationa  whiob  were 
aow  compUlod.  Full  rofaranot  vtaa  made  ia  the  report  to  their  parlia- 
nicntarj  Viialory.  Thv  lloiinl  of  TiuIp,  acting  iiuder  the  poweeveoa- 
forroii  ni>on  Umtii  by  Parlianieui,  docidnl  to  hold  an  eonuity  iulo  the 
vsrioua  provi>dou»l  order*  and  lii-rnw*  Appliwl  for  by  ihia  and  otber 
oompBRioii.  Tlic  onnuiry  lutnd  tlironjch  the  month  of  April,  and  wna 
conducted  by  M^jor  alarindlo.  It  fomied  an  ImporUnt  epocfa  in  due 
history  of  tieotrlc  lightinjt  aBtotprlse.  A  vast  ameeint  of  erldcnoe 
was  given,  and  the  dilToroat  ayateme  propoe*!  to  be  adopted  wera 
rzhaiuiively  dttonseed.  In  the  evidsnce  which  be  tlian  gaw.  bo 
Biated  that  lie  should  not  consider  this  Company  a  grsat  enocoM  until 
they  had  quadrupled  their  present  capital.  Ho  ww  still  of  that 
opiuiou.  and  wh<-u  he  told  them  that  the  total  amonnt  of  (]>|Nt*l 
ouibarkod  on  the  sup[^  of  electricity  in  London  luarcjy  anoiutMl  la 
£3.000,000.  wfaerouthe  caplul  of  Um  uiotropolilan  n«  oompMues 
ainounteil  to  upwards  of  £12,500,000,  lie  did  not  think  they  wooid^ 
■Miisehim  of  exof^ration.     The  reault  of  the  Board  of  Tfuo 
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of  enormoiu  iMiitlii  to  tht  tli&rclioldeni.  Homvnr.  in  llie  omul 
ot  tluir  nqoiriiig  luore  «aiii(«l.  tlicnr  iruolil  voni*  Id  tl>«  tlwrt- 
tieldwi  first  ind  diK  t^im  ih«  ad»u)Ug«  at  taking  up  dvw 
■liarea.  In  canotDaioa,  b«  uU  that  he  bcli*<r«l  t]i»  miiortr 
u-otiM  twMnie  a  rerj-  IniMTUnt  ana,  and  l)ut  Cboae  wh  i  Itaf:!  on  tn 
tbcir  >Uam  trouUI  reaii  tlieir  remird  in  Uie  way  ha  liail  inllcadnl.  Hr 
thtn  uiovat]  :  ''TtiaL  ihc  roport  of  tite  Direclonaiitl  tbB«t*l«tu«iit  of 
aoMont*  to  Sfptemlvr  30,  1JB8B,  ouUnittnl  toUismMtiBx.  I>«  rtcvirttt 
Ud  Adopted." 

fill-  R.  N.  Vowlar  M^onilwl  tho  motion. 

Mr.  CUaa  oaii!  that  the  nUtuRitnt  nimla  \)y  tha  Cliatriuan  of  tlio 
procrea*  of  tho  Oatnpany  was  my  MtiufDntory.  Ha  >iif[gMt»d  tlia 
adnaabililj  of  ianitng  tlic  nDuaund  thuiM  nnir  that  (bay  itocxl  at  a 
prtfliliua. 

Mr.  SoBdonoa  aakvd  if  tbo  Uoinjiaiiy  hsd  aoy  ovuihead  wina  ; 
alao,  wliatliftr  th^  i.li*r*KoIilon  n'oiilil  hnva  an  o[>[<orlnnity  of  [<ayiag 
ap  in  full  ih*  balanoa  diw  ou  tlirir  Bharea, 

Th^  CHalraua,  in  replj,  laid  i  Ai  to  luikliig  fnnlier  oalla,  tbay 
wanted  to  b«  popular  wlin  tha  ahareholden,  and  did  not  want  to 
lUkdnljr  dii|ire»  tKu  Mpltal  1>y  calUii):  tip  niui«  uiouey.  As  to  otct- 
hoad  vim,  Um  Oowsiueul  Iwd  laid  duwa  a  law  tliat  ofnliead  vin» 
war*  Iq  Ire  (luqwiaRl  wltli  Iwfl  yetn  K'lice.  'Flio  Coai|muy  wi-rr  l»y- 
tog  their  wIko  uadeifcrouvl,  but  thoy  had  bought  ttoui  Ui«  Loudon 
CMnpanj  «  cartAin  atuunnt  n(  iholr  ortrhead  wiru.  and  that 
IikI  mod  a  Tory  imod  bargain.  He  did  not  kuow  tliat  lli««  ov«r- 
lieail  wire*  woiDi]  iH!  taken  down  iu  llinN!  yrtra,  Init  in  tlm  m<an- 
time  tlicy  wonJd  lie  eaniinf;  iiiotmy  ty  tJwin.  In  tlio  fuliuc 
tbeir  aooonnta  bad  to  b«  m^U  up  to  liocDniWc  31  in  oa«k  y««r. 
Wban  tbej  dealt  with  that*  tixtmaU  Llic^  vrouhl  aUo  doal  with  tbo 
(|iiaa(i»n  of  fiBaoce,  and  than  thuy  wonid  mtiniau  vrhetlier  Ihu  *)ia  rem 
miglit )«  [laid  uu  tu  adTaiiM  or  noL 

The  tcfiort  and  acrotinta  were  then  iiuaniinotuly  adontwl. 

Tio  rclirioK  nuditm  (Moaara,  Dnloitto,  Dnror.  GrilRlliii.  and  Cc) 
were  T«4ppoii]t«<i,  and 

On  the  motion  of  Mr.  Oltoa,  a  Tot*  of  lliaiik^  wa*  aoc«nl«d  to  the 
CftaiTBian  and  Dtraeton.  and  tlia  Chstrauu  liavinj;  replied,  tbo  pro. 
eotdings  tonninabid. 


CITY   NOTES. 


BnuUlMi    Snbm»rtac    TslognkpH   Comp«Bjri— Tba  twwipta  of 
tko  wt«k  (ladMi  l>K«mU<T  30  ainotititcii  i»  £s,b>U. 

WMt    AnioKii    ToIocTApb    Comipaiiy.    IJmlt«d.— Thia    Board 

■aiKMnoe  the  payment  on  January  1  nnit  of  an  ititcrim  dividend  of 
St.  6d.  per  ahan  for  the  abt  uiofitns  f&dcl  Juiio  30  laat. 

HaUfag    kBd    BoRBiUUi    Ckblo     CempABy.    Llaltsd.  —  Tbe 

coiiixiua  ol  rli«  loor-aDii-aJiall  per  ueui,.  deWuturaa  oT  thia  ConjnaDy, 
due  uu  thj>  Slat  inat.,  are  payable  on  and  aftor  chat  dal«  at  tbp  Uiik- 
laglMHiMOl  Uaoui.  Dluudalo,  Puwlvr,  Bumanl  ami  DluuaUliiit,  60. 
Comhill. 

Saatera  luid  ttootk  Afiieui  Valagrspk  Conpanj.    Unltod.  — 

TliU  C'lmpany  nntily  th«  the  ooupoin,  <in«  JaniUTv  1,  nii  thi>ii  S 
per  cent.  Hiortgaga  dobonCutos  will  be  paid  on  and  aflcr  Uiat  data  at 
itta  banking  iMHue  orUeaam.  BareUy,  Bsran.  and  Co.,  M,  bambanl- 
Miwt,  R.C. 

BftsUm  Telocraph  CoiniMny.  Llmltod.— Tlii*  Ooinpauy 
atmounoe  tha  payimtnt  oa  January  14th  noit  of  inUreat  of  3a.  pi-r 
abon^  le»  incomobut,  being  at  the  rate  of  6  p«i  eonU  pet  aDOiiiu,  ou 
tbe  Brefei«no»  aharoa  of  tba  Company,  lor  tha  quarter  aoiliiig  Docom' 
Ur^lat,  and  tbo  uaua]  toterim  dindoad  of  8a.  64.  par  akar«  on  Ibc 
ordinarj  tluraa;  tax  freo,  (or  tbs  quarter  andad  S*ptombar  30th. 


PROVISIONAL  PATENTS,  1889. 


a02M.  Inprftvooioiiu    tn    kod    ralMlii«  «o    alvesflo 

raptSTtac  appllMMieo.  Hunr;  Huiii  Lake,  45,  Soutbaaip- 
ton-buildinjp.  Undou.  (ElUiu  Tbotn*iii,  Uniwd  StaUa.] 
CCofnpleto  ajioot^oation. ) 

302dS.  IraprovomeBU  ta  ooodaiu  tor  olaotrlaal  eoatftiMM^ 
and  in  tbe  nuuintaclurc  of  Ibo  anmo.  {{''nn'  IlillLOgtoQ 
TailiaiK  and  Jaibca  Taibitki  47,  LiMMUViuu-lielda,  Londuo. 
{Complete  HpeciflDBtiaD. ) 

2Ct302.  neotrtMlljrsirantMl  alanu.  Tboma.H  0.  IjovefTare  and 
Juhii  Williaiij  Ttihin.  77,  ChanifTj-lani',  l^nduu. 

20311.  Inprowama&tt  la  ar  rolaUnc  U  1t<hf  !■«  MaMMn. 
Wftltam  iniillipi  ThomnwR,  6,  Ijond-ntreet,  Limp^^  ("* 
WoMiiifthnuM  ClertriQ  Company.  Umt«d  Stain.} 

2051$.  ImprovomoBU  la  oloctrlc  olooka.  alpo  apvUosUw  ta 
oleoirlclty  moMTW.  .Voibuuy  fiurkrinutiu,  20,  IJ>rib  Uol- 
boTu,  I^udou, 

DU'KMRBK  1& 


201ti6.  KoauMUlns   or  taatorlas  •laotrlc   earronta,  as    uaod   la 

howaoa,  Ad.,  tor  iBDtwnrlas  tk*  tunonnt  of  cnrroBt    aa«d. 

fI(i|)H3rt  William  W1U03,  61.  Uravr  losl,  LaktnJMiD,  S'orwMh. 
tOSlS.  ImproveiBontola  talapbaaotarMMialttara.     Umialil  IIktiiv 

UorUiin,  4<>,  Ltacolii'.inn  IicMb,  Iri»i|<>ii. 
8GS3ii.  A»  loaprorod  laetbod  of  and  nauu  for  tbo  production 

of  tha  KTlda  of  aleotrle  nocumalAtora  In  wUeh  tha  Itara 

narrow   from    oaeh    aide    tawxrds.       Eri^h    Cnrrfti^,     C9, 

Chantyry  iiw'.  Lu^iiluu. 
20236.  An  Isiprovad  eomblaad  otoocrto  Igniting  devtoe  and  ox- 

ttngalalUas  dovlco  fat  lampa.     Willinm  WiUiin  Horn,  ISI. 

Sti-Jind,    liiddlwr,     (Mannvl   Cir[ii!/-t,   Jn*.;    ll«ru    Tinnco, 

and  Vaidto  AltoiaDo,  Ifnltod  Stntts. 
DBCDlBtK  17. 

flOMd.  fill  II I  ■■■■!■  Im  •Motne  aaaaratlnr  maobtnory  n>r  aac 

la  lo— ■■Mob  vttb  tha  alMCnc   iigbting   of   rauway 
tntla*.     Jobn   Bunry   Holmes,    roiiUul  i-ju>l.   NtiMtMlJcou 
Tytie. 

202&0,  ImproraBoaU  la  olo^trte  BonapborM.  Frtutrick  t<ttUol, 
Charlua  Waiuedel,  Adulph  ReutJtugar,  llMta  J.  Soliwartx, 
John  B.  BRelhoU,  and  Jaool-  RrieK«r,  arnr.,  70^  Wclliiiittoii. 
Btrott,  UUlgOW.     (Coinplcta  uj>>-.'ir)catioB.) 

20B61.  mprffvomaata  tn  oloeUrle  Beuaphotaa.  Frmlorick  SlitMl, 
durlos  Weinodel,  Adolpji  Raatliofttr.  Hoiea  J.  ScliwarU, 
Jotui  H.  EgelhoU,  and  Jacob  Kriegtt,  aanr,,  70,;WeUiagIOD' 
aftraet,  Qlaagow.     (Oompttto  apaeifiicacioii.) 


S033&.  Improvoraenio  La  and  ooaaootod  wltfc  tha  flaUl* 

of  dr nam o-deo trie  niAebla**.    Uir.lX'rt   Kapp,  70,   MaibM- 

atrn't,  Mii'iolii-»lor. 
20307.  Aa  olMtrlo  awttoh.      Joaepli   Dorooport  Pinaey  Andraw^ 

2B,   Sontliampton  batMiiiga,    Iimtdon.      (Comptete   apadfim. 

lion,  I 
203dl.  Improvamaata  la  nttltlplax-MogravIV-     Cbarloc  Adolpk 

iSiJonie,  77,  Ch»ne*rv  Imio,  Uu  Ion.    [  i  lavid  Herbert  kaeMjr, 

C«nAi|ij 
20393-  ImprovonenU  In  npponttna  for  llghUng  tmlna  ttj  ala» 

trlotty.  and  la  tbo  winding  and  regulaUoa  vt  djnuUMB 

Ibr  thcao  a-ad  otbar  pnrpaara.    Charlei  PreveD  JmkiB,  M 

an'Uhimpfm-tjiiil'lijiHB,  Lijii-lon. 
S0400.  Uapravamonta  In   appu-atua  for  obtatalag  a  rVMatf  Of 

tha  BMvanoata   of  indleotor*  hy  maana   of  alaotrtaUv* 

Tbonian  John   Mitrday,    20.    Hi^h   Hollxiru,  Loodoa.     (Ota- 

plrti-  >pe>:illcAtion.) 

lir.i.T.vL.i'i.  19, 

20447.   Imprcvemenu  in   maobantcal  tolopbonea.     Adaio   Cyrai 

Kii(C«tl,  M,  SDiit.iiii]iiiit'ju-l)iiiMi'ij;rv.  Ij'iiilan. 

90451,    Impravoinonu  la  elaotrlo  onfocy  ptnga,  and  appUaoeaa 
la  oonaoatloai  tberawlth.     KlUlugwonti  WtUiani  Ilialjpa.  6, 

Dfii.^MRri:  20. 

ZOdSb  An    tmprovod  ajrateni   of    dlauibutlng    aleotrtetty    by 

nuana  of  aocondary  geaoratera  la  eemnneUoiB  wtth 
andorsTOimd  ooaduotor*.  (ii;'?!^*!'  Ivlni^til  IWk.-i  Pnti^it 
aud  Ueiity  Kobtit  Low,  Qak  lUIl,  Bisbop'a  Stwtfonl,  H«i- 
|i>r>lBhirc. 
2061b.  ImprftVMnenta  la  tb*  ««M«niatl>aa  of  aaeaadafy 
b«tt4>iioa.     i;it!itrtVD  I'hilliptuut,  6,   RiraniVbniUUng*,   Loa- 

Utiy.xisi.U.21. 

20G6&.  An   arraagemoat   of  oleotrle 
taUo  or  for  a  tondlng  doak. 

20682.  ImproTomaBta  la  alootrlo  mobara  and  ladloatotm.    Jaaob 

t^iostfin   and  t^vbantiaii    Kuiiijiii^ticic,  bS,  Chan  eery -tana.  Lob- 
don. 


tight  tar  ■t«a>a«ra'  ehait 
OurliM  H.  B«ll,  13,  Asjtu 


SPECO'ICATIONS  PUBLISITED 
1888. 
17166.  Elaotrleol  spring  awltahoa.     Lancaster,     fid. 
17178.  Klortrle  motoro.     Hoidey.     6.1. 
IT796.  ElocUtoU  ara  laHpa.     Ibockie.    Bd. 
18016.  Kloatro    atatlo    i^paratna  (or  naaaorlag 

Sir  Wm.  Tbonmoa.     ILL 
1803&A.  Ampar*  ganga   and    ooancotioBs.    ."Sir  Wm.  Tl 
lid. 

1689. 

1675.  aeoondary  battarloa.     (nii!Iip|iarL    8d. 

154GS.  Xloeta-lelty  metora.     Toagua.     lid. 

1582C.  Boooadary  battory.    Siuitb.     Od. 

IbdtA.  Wtadlag  claoka  olootrloatly.    Lake  (Mockiui).     Oil. 

17221.  Klaetrlc  Iwlepnonic  apparaioa.     Td«LiI  aud  otbora. 
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